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Thesis Abstract

Development and Application of Safety Culture Assessment

to Prevent Severe Accident in Industries with Large Scale Process Plants

(Thesis Summary)

In process industries as petrochemical industries, many researchers stated levels
of safety culture are key factors to affect industrial accidents. However, definitions of

safety culture are implicit, and there are many issues to measure safety culture.

In this research, we focused on development of safety culture assessment
technique which applicable to industries with large scale process plants. We utilized 8
axis model of safety culture to describe components and definition of safety culture.
This model includes viewpoint as commitment of top management and goodness of
organizational operation, which is wider than past research. By using 8 axis model of
safety culture, we enable to focus on severe accidents defined as “organizational

accidents”.

We developed 110 item questionnaire based on 8 axis model of safety culture.
This questionnaire responded by 9,647 employees from 86 Japanese plants, which
included thermal power plants, oil refineries, chemical plant and rubber plants. As a
result, the first principal component score, which could be used as a composite indicator
of safety (Safety Culture Index), showed a negative correlation with the incidence of
occupational and process accidents. Result of this study indicates this assessment has

the possibility to streamline plants safety measure planning.

Also, understanding factors affects perceptions of safety culture is important in
utilizing safety culture survey results. In this research, we focused on job position as
major factor influencing to perception of safety culture. We use two independently
finished safety culture surveys (surveys obtained from HSE department managers and
surveys obtained from the workforce). We performed two analyses to investigate this
issue. (1) We analyzed relationships between two safety culture surveys for large scale
process plants that were finished independently (23 plants responded both surveys), (2)

We compared safety culture survey results obtained from the workforce for the



management to that for the workers (32 plants responded). The analysis results are as
follows. (i) Discrepancy between the managements and workers is larger on responses to
questionnaire items belonging to “Bases for Organizational Culture.” (ii) Questionnaire
items are categorized into “Items with significant positive correlation between responses
from the management and the workers” and “Items without correlation between responses
from the management and workers.” 3) Some questionnaire items in the survey for HSE

department managers are negatively correlated with the survey results for the workforce.

Finally, we proposed method to improve safety culture. To prevent severe
accident from safety culture viewpoint, we proposed two methods, (1) Method based on
safety culture assessment, (2) Method to improve group dynamics or teamwork to

accelerate improvement of safety culture.

This research has 5 major contributions. (1) Through verification and validation
of safety culture assessment based on “8 axes model of safety culture”, we show validity
and applicability of safety culture survey in field. (2) By analyzing relation between safety
culture survey result and safety performance data, we clarified those assessments are
useful to prevent accidents in field. (3) We analyzed difference of safety culture
perception between management and workforce, and stated important issues to
implement safety activities in field. (4) From these points, we show appropriate use of
safety culture assessment are very helpful to improve safety culture in plants. (5) Finally,

we structured safety culture assessment method from practical point of view.

From our result, we show safety culture assessment could visualize each plants
safety culture, and each plant could utilize this assessment as one methodology to
understand and improve their safety culture and safety management. Also we organized
important points to plan and operate each company or plants safety activities or safety
audits. From these results, there are possibility to improve each companies’ safety

activities and safety management processes more efficient and effective.
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REZR T AV EREL, MIRTOBENDD.

X5, BRELEBZWT 2124720, ZOMBEOMIRO FEIZ ST
LREMENRD L. FEREMBINT HI2Y 725> T, RO OHAEL
B4 H20ERZHDH. LoL, MEIATOILTE LTI, KEEOR
BRI SN TS b OO0, HARDOAN « Ab2FrE 258 F nTRE 72 JLUEfE
PASCERH SN TN LIEEVRTEVRETH D,

HETALOERERICONWTIE, BEOLELAFT, EEHREN 0N
FERBE O R 2T A RT A 2, FHO BARENOE KRS E N R
BEORY MARMERAE LD E LTEEED 8 BT T V(& 5,
2008; MENEN  JRF LB E, 20053 2B I TWD. Zak
D 8 BHET /WL, AL FER DO KR FARFE L FIITERSL S 4L, T4 TS,
ARG R &b b - T D REE IR E RIS ENE N Z R TR L m 1
T B =R DR E IR, 2010; HIAT, 2010)1F NS, AlM{bFE o v
F— hEHERT A EEEPLE LEEREKRTH D AL E T RSN
2013 FITHRRIFPEEG PEEMEFRRSMRLE B OEFF 22T TERR LT
[FEEMRZZICEAT 2ITEhFHE | (RRIFFEES  EEMERHRS RS,
2013; AL TEHS, 2013)ICBWTHEEUboE s LTHRASh



L7708, BROLAM - ALFEROEREL 72D SO b 5. Zebd § it
FINTERTIESIER ENBED T DD, BHRTIEHL T TERHRTH D,
FHME & FITR R 22 4 EOBRER 71T TV D EIEE 2R,

AWFFETIEZ, AAROAM - ALFEFEZ RIS, OFENRZ SRR T
& DL RIALD 8 BT T /W ES < LUt Wr A B LSERTIC @
L. FEPNCEHA LICERZ S22 L1080, Z823bd 8 filreE T L
(ZEE DWW LSS W D 32 FVENE QN AR 72 22 4V E A MRS 5 & [RIIRE
(2, £ O TEMNE & BB RIEIE T — % (BT +—~ U AZHET
L7 —4) OFREWMIT 22 2B LT, ZELDOLEEICET LI

O FIEZ B R L OERB RO R E LTEHET L2 & %
HIEd. oo 7mteX2B U T, REBEEEXLE L OIUITR LN
7RV, ZN M - FERME - WSS R <, Verification & Validation 73T 41T
WHRETALZBORME HI5 . 512, ks, EHRE L Bl IEE
BEOEZEEMOBEZH 5T 52 L2l U T, REILOREIC
WTHaREEH P TON TV, #REE - ERIkE & Bl 10EE B E 07
WOBMRIZOVWTEE AT 5. Zhud, RESUEOFHER VWEITIB N T
PR E - BRSNS RE T D D B D FIE A FHED L~V CUE IS
O E L TEHETLIZEZHBELTVDS. OO REZRETHZ &
(Z&Y, BERZREEFLEZ T D700 E R AR - MAkA 2R & o
T I5iEE LT, Figure 2 ITRT X 9 R Z UL K O ERI 72K
REWMETH X HIE ST 5.
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1.2 AKEaSCORERL

AL 6 DOETHRSND. FEOWMMIILUTOEY TH 5.

[F 13 il Tk, WMo ritRnd 5. BRI Eoly
FEEM, KESCOBK Sl o\ Tk 3.

(28 Al - fbFEEEPLLE L REREEERICBIT 2 E 4
b EOBUR &S] T, FRCEBEOAT - ALFEEEE RO E LI KHE
PHUEEPEEN R Z DR FOMBEICHOWTEI L, 20 T, FEEELD
TSR AN ED L D IefeBZ Ri=3 2 L BAHIFRF STV DD
Tk 5. Fio, KFwsSLoOHb L 72 2 L4230 8 BT T AT DV CHILH
w179 .

(%6 3% LB Lo EZOMMA] Tix, Al - LS PEE
EICHG L L2 UCZ M OB M OEREOEEFT~DOEM, 72
Wt DT M OFFELE 22X T —~ A L OBRIZ OV TR 247 9 .

E o

4% ZEEZWEERICEERE 5 2 5 BN OGO 2 .0 &
LT—) T, BEEBBOMRZHERT 5 LT, ZWi RIS EL 5
ADHERNCOWTHNT AT 9. KR, ZEYEDOBWNITIB WD TITRRNALIZ X
DRENPREL, EEBHO =3I 2 =7 — g OGN EE RS
THDZ L bFHERE L BGNEREREORZEMA OB Z R 52 &
2T, BALoZ8E F.OICHEmZ1T D .

55 5 & Atz 7 vt 2 DRI & LR ORERIZE T HfH
MCCETFEDORSE ) 1L, B2 W& EEROFEFTIZEH L 7o 5k 2 B
Fx, PWITFEOKERILEZITS. £, BPWREREZIEH L CEXFEKOT
BT THME 2 ZERICET 2 FEIC OV TORELXITH. 2T,
ZRTALZWIRERICESS FELY, =2V —I kVPaIia=r—=



VIEETHD LT — LU =2 ORFITER LY TEFELTLIZ

RRZATD.

[ 6 % Fmk OS5 H®ROBE] CIIAMEREEZE U ELE1T,
RO % E &0l LT, ABIRSNIEIC SV T HHERE1T .

AWFFED 2R 1, Figure 3 IR L7280 THD.

¥, LROED I L, IROTEKOHEHN T EIIRD iK%
i I BARR T 5.

B3 R, SRR, &S RS2 FEORE EFD
wH—AM - AL FPEESE R E A AT 2 FERT LT LE LT—) 8
T, 55(1), p.49-63. (2016)

WA O, EEPE - SRR E T SRR
W T - LIRS & 5 TR A L & LT —)

AT E, 55(2), p.125-136.  (2016)

HSES2 WM, S IS bE T —L L —=0 T D7z
DO BHEEREICET 5T AT, 47(5), p.171-182 . (2011)
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F2E AH-LFEXRZHPOLELEREEZFEERIC
BITH5REXIELDRIR LRE

2.1 EREOAM - ALFEEEFLE LT REEEEEICBIT 5
Ak e

Kt
e

EREOAM - ALFFEFEITB VTR, 2003 ISR TRAE L7285 -
KK 2l D FERFH A BRI FEREE NS [EEE RO IS R# ] DX E
S, ENTIRAELZEEFLORFORAE K OE %I M~ &5 RIC
DWW THRFIDTON T (RRIBFEZER, 2003). HHF, EAEF@HELEN LD £ L
D &AT > TV DAV TCRELEBLY; TORGHEEITHD L TWDH b D
D, KRPMEELZEGDRGEHBICB O CRURE~DS KB s 52 %
W ZHE LT Z L b, R PEEDS O BRERR 2N Sl D FAEZERIZ DOV T
ANER (B a—vrxT—%) KRORMIYER O DR 21T 72
bOTHD., ZORRE LT, 1)< OPEEFSITBILIT X 2784,
BEE N~ = 2 7 VO RESFEO NER PSS LT, AR
EREFIZHERT D2 L, DRRE by T b et &L RES O 2
EBORE - REEBE®D, EXEFROBILIIEDLIRETHD &,
3)RZHLRE - HATOIRHK - BE OFFEIZHAUTE T Z &, 4R fHFHn D3
L IRoTND Z EITNZ, FHUFTHE L7 O B HoME 2 @ o7
DIVTNRNT & BEIAEFHIC IS CTo R EE ATV, b2z Y]
IZATH 2 &, SFHMOFARNRER], AR OTEENRILZ & Fl i ®I
DOWTITAMNO AR BT, (RN, £ L THEESRTHEAS LEREVIEIC
BNLTHZ LR ENRES &N, B“eITRESND AR - MM ZERIC
BT 282 BT RETHDLZENER SND LD I o (g HEE
B OEEMEFERS REOFE, 2013).

=

Tl

FClE, BIMFTTOASQON 43 A, TH), HeE ) ~—ilsihg
TOBEF  KSQOLAE 11 A, 1R, LY Ly ik TOmIE « ki
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0124E 4 H, b)), 77 UNRY 7 O - KSEQ0124F 9 H, L),

ity V) 2 CEER OB T FHQI4F 1 A, —H)DLHITv A
AT 4 THEIZBNTRES BB SN, EBER - HBREZ ST 205
BFHEELFAESED L) RELPHRNTND., 2 b OFEHREEEICE
W H L RE FOHEERHI ORI, GRS 2EMEDOR TR EL S -
TR RR R ORISR O—E & LTS Tnd., S5, Zhb
DHFEMZZIT TEREIN Ao v — NMEIZEIT 2 KER xRk
FTEAMRA TS = (3 A %%M@ﬁ%%@%mybf~hﬁmﬁi
% SEEP 1L R RRETBIMRE T A S, 2010121, EFEAaHa B —h
MKW TIA LTEERFLOFRLEE LT TV A7 TEAA LB
DNE « BEPAR+53 TAMERK « S EERZ R+ TERLEA - (52
DRBERLLEE~OEMOIEAL) 72 ERFT 5N T\ D, EERFNRIGS
BMORS, 3 AEKSHEORS, WOICHHOFSREZICIS O THER S
NTWD IO OB, %Rk T 2% 8IS HE £ D HHEDNERFHLDO
B 1 e OV R R ART ORI BB ThH H Z L A RBEL TV 5.
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22 PEEFKTI~ORELOEE

FRICAHRER - (L2327 SITRB SN DL T vk REHITET 5 KEK
I%, Reason 232#d L7z [HEARF & GEEDSHEMSERIC LT, ZOJRK M
TENSS DR & 72 I T L O 72 Z A 7 OF ). T. Reason, 1997), K[E{L
PR EZE 523 (U.S. Chemical Safety and Hazard Investigation Board)? BP

FEEAM) 7TV AT ¢ BUhPrEiRE RS SRS [Trk A
H | (THIERERARYE H 5 DIEm 2L X —0 I X 5 ) (Baker,
2007)TH Y, AR 55 5T H D A FSHFERRIEI NS, FHl L D8
PENIZFR S FERDONTEY, KAPEZEGEREEZ 2> ha—/LTE 57]

BRMEOH D H D)L ITKRE < B D50 MNIFET % (Baker, 2007; U.S.
Chemical Safety and Hazard Investigation Board, 2007). & 512, THFERA LT
BERFHOERZMRL T, (LFET e AEEICBONTIEREZOLO
DAREEDHRIR ST, FHEA, EEMOERZIY & AARRE, Ak
B, ta—v a7 =R EREEMICED 2 HHNL AFEL TV D
L7 0 RPEHER EORBBELEERICB N TE, EEMOV AT LD
fetE A MR L, £ERRFRE RN D 720120E, EHTEERETH 5/
OB K ORERT 2 AT — 7 R Z—O178) & ik DO 2 HERF 9
HIENFEFICHETHD. LoT, TNOLDOEETIE, R AT LE
HEHAEARTH LML —RE LTI ZEDROLNATND

— XA T AT LKHE - EHHE T 255G, TOEEMEE Zat Ak
T DT DIk 2 RBREIE 25T, IBTEM R RS BRIE b L, Fiip &2
FLLRWERIIHET L L2THT5. LaL, ZhHZEMITERT
P EE, RET 5@ ERDFAIR S HRELETETND I &,
BiseE OEAZ DO H DI OV TGS NIz L B ICREICER IS &
VN9 BTHEDNE ML TN S, Reason [ 24U 5 ZEANICERE S v i-Bhi#fE 73,
BWEH O T2 RIBESRFORITER S 6NDH LT, Bkl
WL RD ZLEERL TS, K, BREHFEACHSREICELZ T
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RT VAR ERIE, HERD 5 HICL MR TRES & W o o Bk Kk
OMTENZ AR L, e P a i bIETLE . ZORRIRED
H, ABE L TV R WARZRATENI AN R0 0 &4 L e 0, BiilE ) tkae
Lo 7o R & U CIER 22 faR S BRAE L 2.

ZOX IR FORT, EEEROBGIE, FRCRFEROB IR
7Rl 2 S 2 DA TIE R, 2 TCO#REE FERERL, Ok
RV MR T 2 e ROONT VWD, ZDEDITIE, Zaethm o

IHNEATV, MRS EOMEZ A2 2 & 2 U T Ok % i
T DMERD D, RIS, BT mE ZAEEICBWTIE, HERARFHRDRE
BT E LT S EHIZR o TETWH I EHH Y, Rk, AFEME, &
B B arkm ELS OGRS ER T & BES A F OB TITEE I
MbEipd., TOHPT, REOB &k L, ZoRkEL L REH%
FATTH1208, B EBR LIV MEAN IV EHRI AL LD ITk
STETWHEZEZLND.
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23 BRI Wr TR O LB

— 7, P23l 1FPEER T &% O BRI R B 22 D
WCOBENRR Y, 2 OBEED, TOERERABLTND. ez
F5 &, MZEsMoM iy bELESh, RFIRBEICKT5) 2R
DN RKORLEE L TERN LDV, Tz IRiEd DT L OME A D
KetE L EEE OLEAIRTH % | (International Nuclear Safety Advisory Group,
1992), THEFSCAbD 5B, U R 7 Z8NH 5 WITRB S 58 E H 5 V)
TENCE 24 5 & 0] (Guldenmund, 2000)72 E3 5. ZDO X HIITEHRT S
e TRWEZ R DOBERL « M L2247 5 7o OIZIT LA P ISR TS 2 i s =
EDBETHDLEB T,

FF, BRI &M, EOMMEREEHERITED, b DERK
FOBEVCHEH L, FEEET N T m 2 EEORAER (R
M BERT p—<R) EOBRICOWT, FEICHFZITY. Tk
DITIE, MREOAERL B O BRSO D AL 72 &2 At o mRIC BIfR L7z
EHRIZDOWT, T —h A U FZEa—5DOFEITLVZHEZITV, 4
ZAAk COLEULDOREEZ W LT D2 NENH D . "I L L2 L a3tk
[ZOWTZDHER T L OEREZIREE & Ol I KRB L, Mz
KVIAAT ETHIREEDO TFEICE Y, ZEULOBERZX 5.

LRIALOZW - JIEICE T 25813280 TO T\ D, 5 <IE, Zohar
(C K DB, 'ah, L, MRHESERUEE B R O (Zohar, 1980), Diaz 5
2k BZEEEOH R 2 > 7 55 DOFHA (Diaz & Cabrera, 1997)72 E3H 0, U1
HFIZBW T, #[EO Health and Safety Laboratory {2 % Safety Climate
Survey Tool(Health and Safety Executive, 1997), / /L' = A O Det Norske
Veritas (2 & % International Safety Rating System, HADFE /1 HIAFSEATIC X
LB AT LB etal., 2002; &%, 2003), 7 7 A Institut pour une

culture de la sécurité industrielle  (PEZEZRSCABAFSERT : ICSI) O HSE Culture
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survey(Blanc etal., 2010)72 & O EL Y fHADNTHOILTWN D, WTILOMFE S L
BIALZWH AR THLZ L 2R LTS 00, AlIFER - (k7R
IZBNWTZE LIV DR F~—7 gt T o 0lcng e s +5
T — 28 (NE, FEFEED) Z2HiA THD bDEd 7.

—Ji, BAEALZWIIX T 227 =— X35, RS ORI &
LRFEHERE OR EZXHICHZ0, HENRREZ T T3 6 =280
NI K DR ATER L, GBI ORI T 5 &3 2R B0 IO

ICBT 2R THRE LTS EHEINTWD. LavL, AR TG L
T DA - ALTFEE LB & IO KRB - MR & EAE R A RS, &
REHDIAEDTETILD 2 MM EBEDO R E WEESEITIH L 7o 3% AR
Lo TWVD LD, £z, ThE TIThbilTE L3 bz
RO TIE, EREE (BT +r—~vrR) LOBEAEITEX TS
DbHD 7R KR TR, BEIUEDOEFZ E LT ILZ2UbO 8 fliET /L
ABRAT 52 2B U T, FiT HlEkFER O TIICERZ Y TR fE
REFERBELTND.

ARIRIEIE, BRI OREE A FT R D R 2R BLE D 6 R AL
L, TOZ#7 ot 2o THHMET 5. S 612, AMER - bFeE
TR U CHEH ATRE R W FIEOIRML L T 7 m B R A 6 LT Z R
A DZ W FIE LRSS D LR, FEIE - A& bITHnkhT —4
[CEATT SNTZZWHE R & EEROL R NT 4 — < o AR EF DR AR
ENOBE AR T A A2 AME LTS,
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24 ZEYEBENZET st 0@

MM b BN TS, a2 & NS L &Il - FEL AT A
OEFSZREL, BUREZ /LT 2720 07 EmBAFEIZE Y A TV S,

AREITIE, BINOFER A F Lz, /LD =—Det Norske Veritas £1:7> ISRS,
4 % U X Health & Safety Laboratory @ Safety Climate Tool(Health and Safety
Executive, 1997) OME A7 5 & ILIZ, 7 7 X Institut pour une culture
de la sécurité industrielle (£ 3 %2 4 CALAFZE AT : ICSI) @ HSE Culture
survey(Blanc et al., 2010), 7" A U 7 Center for Chemical Process Safety(CCPS)
@ Risk Based Process Safety(RBPS)(Center for Chemical Process Safety, 2007)
A OWTER AT S .

2.4.1 /L7 =—Det Norske Veritas (DNV): ISRS

J L7 = —® Det Norske Veritas tE(DNV)3 #2545 ISRS 1% 1978 4 Frank
Bird |Z & - T International Safety Rating System & U CH 1 RSB S v7z.
Z D%, DNV 73 1991 FFIZHINL L, BUEIE 2009 4RI FAT S AVTH 8 it)S ik
BTHD. 1994 4D 6 iUE TlE, LA T +— I ASNTENE
THoT2M, 2005 EEDOE TR TIEL O LT 50 28RE, WE, &F
2 U7 4 FHEOFHE rTREMEICEA T 2 G 70 K B O R AW ZRRRE A~ b ILIE
L, 4t International Sustainability Rating System & 228 X1 T\ 5. BifE
TIE, PR CToH o7 ISRS Z RIMEA L, &4 L Feferlett, Wz xig e
L7zgHli & 722 > T . RFIZ 2009 4RO 8 iU Tl #EXT 5 7 u k& A Hig
\ZxfIts L, Process Safety Management (PSM)7 & OFEIR H EL YD IAA TV 5.
& 51T DNV L, IS09001, 14001, OHSAS 72 D~ RV A L b AT L7k
AR CH H D Z LD, ISRS Z[FEMANHIL L7z 1991 4ELARE, [Ff2YR

DORENE, AW B TR RO E A ), AT, 2012,
Vol.51, No.6, p.395-401 |[ZEES& I TW\5D
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AEREZITIRFEY RV A L R VAT AEDOHEEICHLED A TN D,

S TIE, LTFD 15 OF—7 1t AN 5 Bk EL— 712
TIEDOHNTWNA.

%5 1 BB : Strategy and Policy(Hkl & 5 #t)

1.Leadership(V — 4 > v 7

% 2 BB : Planning(F11H)

2. Planning and administration(7H] & & BH)

3. Risk evaluation( U A 7 3Fih)

4. Human resources( A FJ & JR)

5. Compliance assurance(= > 7 7 A 7 A DLRFIE)

6. Project management(”' 2 ¥ = 7 ~E )

%5 3 BB : Implementation and Operation(f4E & & )

7. Training and competence(FlIl## & HE17)

8. Communication and promotion(= X == =4~ —3/ 3 » & JKIR)

9. Risk control( U A 7 {5 )

10. Asset management('& £ £E)

11. Contractor management and purchasing(1# /1= fHE & O H)
12. Emergency preparedness(58 2 FHREIZ % 5 (i)

% 4 B¢ : Monitoring and Measurement(-E =4 U > 7 L HIE) :
13. Learning from events(F5:7)> 5 D5H)

14. Risk monitoring(V A7 E=% U > )

%5 5 Bx[ : Result and Review(FfE 5 & L B = —)

15. Results and review

ISRS 1%, Z#5H 15 DX —7 1t AWK 700 ORI OV T,
DNV M OiRESHIEZHEEEN T o A4 —F =R 8Icdd 5/ 4=
— M OBHHEZIT, JRFEFTONRT 4 —< 2 ALYk 1~10 DR
TWRETD. LVUL IO~ TR Ry 7L THY, ZOL~YUTET
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DO DIEELNENESbNTND. FEERMKICOVWTIE, &F
EOBBERLNR T =< VA LYLIZ L VBB EDY, PIBEOL~LICE
WTHIEARRI R DI OWTEH 21TV, N7 4 —~ U A LU
EF2ic o CRRME A 2, KV RIAWBLRICOWCEHMI AT 9 X 5 72
LA & 7o TNV D,

M B2 IR, DNV IZ LD L 8GET 1t 225 A TSIEHER) o 3 &
—r T 18~24 » HTH%. ISRS 2 FET 255, ETMET7TEAA |
IR L, RO BN ERE A R L%, deERtEA IR L, Ehb
D EIFE 55 EHMERTD. TOLET, ST EAA L MTLD
RBFH & X7 4 —< VALV OREZITY, & HICUEETZ —EH
WHEEE T 5. RAEHIIC, WEEFO 7 0 —T v I T AA L M EEL
T—EHOF T vt 2T5ET T 5.
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2.42 A % U X Health & Safety Laboratory (HSL): Safety Climate Tool

4 % U A ® Health & Safety Laboratory(HSL) Cli%, Safety Climate Tool & Ff-
FN o2 LB R L T D, 1997 FICHEMID /N —T a U RFERS
nTkY, BUEIT 2010 FFICFER SN 8 B3R, 40 HHH OB MM AN i
BT 5. Safety Climate Tool D 8 EHEIILL FD@EY TH5S.

Resources for health and safety(ZZ 2412 B89 2 & H)
Organizational commitment(GRELRR T 72 Bk 77 )

Health and safety oriented behaviors(ZZ &4 (2 k5~ 2 BEE)
Health and safety trust(ZZ 2 4E (2B~ 5 155H)

Accidents and near miss reporting(F# « =7 I A )
Usability of procedures(fFZE D& S X)

Engagement in health & safety(Z 2% 4E~DEH 5-)

Peer group attitude({[i] D RELE)

S B2, HSL 1% BP Texas City BHATIZ R 5 X— T — X3 v EICE
W, IR RAZAEOHRRNHRIE S 2 & &%), Safety Climate Tool @
Jrak & L C, Process Safety Climate Tool DBHFEIZ HE Y #HA TV 5.

Process Safety Climate Tool (213,

Maintenance of equipment(f&#s D A > 7 F 2 X)
® Reporting and Investigating(Fi - =7 I A DOFHAE & Hi)
Training and competence( A ¥ » 727" 1 & A DETESG RN 2 BfiE X+,
RZRFH| EEOIERZRANTAT O 12D DEE DA E)
Process Alarm management(7” 7 — .45 Bi)
Permit to Work System(1EZ£7F 7] DA Zh1E)
® Engagement in health & safety(Z 24~ B 5.)
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® Management of Change(Z 58 & 1)

Y, R SRS B TEIRIE L LTS bR E O
AT L IR D & TR S AU & 8 % & D
FFEhTna.

Safety Climate Tool I£Y 7 v =7 & LTIt ENTEY, F/ RS

N BEZL 2oV 7 b7 E2FALT, 7 — bHBOERED
HRBEEDONALZ~A X, T—FEHENTEDLLIHIITR>TWND.
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243 7 7 A [Institut pour une culture de la sécurité industrielle (ICSI) :

HSE Culture survey

2.43.1 =

7 Z v A D PE L2 AL AT P (Institut pour une culture de la sécurité
industrielle :ICSI)IZ, 2001 4£ 9 HIZ 7 7 > A « h v —/b—X|ZTHELTME
B 55 D858 S M (T 22 D858 ) D M A S F (Loos, 2002)I2388 T, Al
WD L ICHAFRAIE O A 72 S F AR - SN ER 2 BRI RETHDH 2
&, FEXDRETALZBERLT 572012, OISR R « FAk R -
HITC Y R NGO 72 EHEx g AT — 7 IRV E — L W95 Z L ENMES &
o2 & &5F, 2003 4RICES Stz SulE, =7 NA(h v —b—XTf
(AR ONZ B fEAANE T 232 ), EDF( 7 7 > R &S8R, N #u(7 7 v
ADFAINA T ¥ —, Fio R AEFE OB 2 #),CNRS(E 32 O WF 785
B),INPT( k v —/L— X DO LHEFRKTF), b v —/b— Xl LFE, I 7 1 =
E LR —IMNBFDNRINL A N LTRSS, BIETIE, 77 AD
REMZ2ARZE, K¥, TEME, HITBUF, NGO 72 E7 6, 50 82 5 i
JRUMEZE « RS R R & 72 T 5 (BRI, 2015).

ICSI 1Z A U RZEDHEF 252\ T, TrBL e/t M OBREIZE T 2 30k
(HSE Culture) DaHli FiExE A N E BB L TRZE L, A ML HLIC
WHZIT-> TS, [FARFEFTO A LV NCITSNER 21T > TW A E¥ENR %
W2 Enh, 77U ADHRRLT, BMNAE, 77V, PR, FEAEIC
BWTbHEMEN, ZEETORBMTDON TS, LUFIZZE OFELFE
WZOWTHERLT 5.
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2432 FT5 )L

ICSI OFHIiFIEILFIC Simard HIZ K- TRIB IN/ZET MITEEDSNT
V% (Daniellou et al., 2011). #%R11%, BT DL 2L D ¥ A 7 (Safety
Culture type beliefs), [EL[fH 7 2 U A 7 OFfESHE(Risk evaluation), 758722 &4 -
ERBEIC R e B 0583k (SHE perceptions)® 3 &7 ¥ = & THERK S 4,
TR 100 MRETH D .

(HEM T D242k % A 7(Safety Culture type beliefs)

HHT DR DZ A 71X, Figure 4 (23 L 912, [EEBEDRE
& =X A DY —=FT T ENENDOREFZE > T4 REBO~ K
U 7 A THRE S DH(Blanc et al., 2010). BT IHLEULD 4 X A T D5t
XX DB THD.

Fatalist Culture GEAnimi 7230 k) - (EEB DG & =32 A L bDY —
o7 EHLLEFWIRETHD. BGoERAEEBEINT, Fik
IENENPDIAET D, EBEZTNDHIIYEERLTND

Informal or Métier Culture (F& A 89 « 8 A#972 30k - [TESEB OB 5 235 <,

(XA MDY —=F 2y T BEWVIRIETH 5. R P T
BTV —F Yy TERERELTHARWVD, BIBORERIIFHDAF
NVEOH %2 OHEFICESEZRITET 2 UEZHEL TV D . ZoRE.IC
HOHLGAX, WERBIFALDAX LV EZEGD D Z L THKLZEETE S5 LF
CTWADR, LREEOMML, N—/LESFOBREME I oI ST
WD EIFE ARV

Formal Culture JERAI72 L) : =R VA FO U —F o 7 ) 358 <, [HE
EEBOME] NEVIRIETHD. REMSICL VLT —F vy
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TRREIN, VAR EEEROHEAT LK EHINTEY, TOH
FPENEEBIC L <HEHMEIN TV D, B LEEEMD DO H BN TENX
V. B LS S RAEI VAT ANMHEBICL > GESF I TV DR
Mens.

Integrated Culture (Fi & S 72 3fk) - MEEB OS] & T~k A FDY
— Xy 7] ELLBEVREETH S, REEEN I LRI 5 Y
— XYy TR D L FRIC, EER S BRI AR RIS LT
LR THD. £z, EEEMOMEB L L TEHFDOE 2 T7 L eakEx
A SN TWDHT2, ERBRITAIRE T REZ L7 bl Y (T
IZh 5.

zikgl PRI ANDY— S

Informal or Métier Integrated
Culture Culture
| AR B AR
S k) (EAsNIAL)
g
& Fatalist Formal
Culture Culture
GE A Fm 72 301 ) FEB 72 301k)

&

Figure 4 [ER{ 2 R230LD & A 7 (Safety Culture Beliefs)] < kU 7 &
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(2) Hm3 % U A7 OFE$H(Risk evaluation)

HiHT 5 U A7 OFffH(Risk evaluation)® 7 3 a > ClE, (B OGERE
LCEBNTEDESZRY AZICZEE L TWD LK T TWD0E R
(A TEWv) O3 BRFETEHIT 2. U X7 ofl& LT, k5K -1E38,
IR, &FE, EH LOWERS T, BB LOEERST, MW, Bk, &2
WHEEREND D, ETMMIC X DR E T 205 C I o mZ%,
BRI TOMEENZ WSS T HUTEMWRE 22 SIS RA D U 2 7 O8N,
EBFEITS U TY 27 Offisrk, MEREXZITHOHLELHDH. Z0k Y
TaAlBWTE, MEENHFEEDLIRY AZICEELTWS LKL
TWD 0z Al b d 2 LIRIIFIS, FERENEONIIBRER D Y X 7 38k 0iE W %
ST Z EMFREL T2 D,

)7L i BT 2 E B D% (SHE perceptions)

e - BRBEICET AR OFF (SHE perceptions) &7 3
%, THSE and work(HSE & 27%5)] HSE and management (HSE &~ 3 A
~)J THSE and employees(HSE & 236 8)] @ 3 /S— MIohTnW5d. £
? 3 73— MZxtL, ICSI 2342"89 % HSE {bE7 /L (Figure5) (Daniellou
etal., 2011)IC}E-3%, 12 O KIEH (Theme) . 04 KIA B IZJE T 55 50 D
YH H (Sub-theme)lZ %t L T 80 FIFRE DRI R IT HALTW 5.

12 OKHEEIZLLTO@Y THS.

Organization and work context(FHf#k & Okt 4R 5)
Management leadership(¥ R* ¥ A > NgD U — & v 7
Technical safety management(F 7Y 72 22 4278 )
Management of safety behavior(ZZ21TH) D45 L)

Risk management( V) A 7 45 Ef)
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® Work team / Peers influence(F~— A « JEFHI 5 D F4L)

® Ergonomics and engineering( A [H] TFEAIBLE & =2 =7 U > )
® Employees behavior(1£3 5 O 1TH))

® Employees compliance(7E3E BT X 5 /L—/LiE5T)

® Employees involvement(i£3£ 5 D EF5-)

® Health(% @A)

® Environment(EzH)

FREHICEE SNV TWDHIEE Ol E LT, 'Management leadership(~
AVAV ROV —=FT )] BT AFHEBELIY LTS5 L, Top
managers' attitude( b v 7*~v R A N DOREREE),  Line managers' attitude( H fH]
B OREN), Credibility(EFHIE DR S - 17EI~D(EHH) , Visibility(" 5L
WeDRE - ITEIO RN,  Clarity of messages(& BRIk D A & — 2 O
R ENBETOEND.

NGRS kPN &) (1TEh)
Organizational and Human Activities (Behavior)
Factors

TR
Management & organization

JL— )L DIESF
Following rules

o
BT — o/ BENRLDES ﬁ;/_:é
Work teams/ Peer Pressure > @ > /\71—_"\7“/2
Safety Performance
ZEAZTTT
Bl AL/ ek Safety inftatives

Equipment / Ergonomics /
Work situation

BADES, BE, AF/L
Individual
Beliefs & attitudes, Skills

Figure 5 ICSI ® HSE 3U{L.(HSE Culture)E 7 /v
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2.43.3 FJE

ICSI @ HSE Culture Survey (3R LLT D 7 27 v 7T s, —#O
FEAMIR ITHRLS b K 2 MFEHETIZ 4~10 » HEETH 5.

1) ¥y I7FT7I—=T 47 RERBRLKOTEHEOHMLEFELZGL L
W\, FHEROATT I 7 aIyT 4(HNOFATHR)O hL—=7
ITH. ZZTCEERODIL, —HEO 7 o® 205 LRE SRS
THZEERWATHZ L LRI, FHMISRFEERTOF— =Y EH AT
TV T aiyvT 4DANELTHRATLIETHD. £0%, AT7T
V7 a7 DR NSk LGrBy e et A R ORI 5 SUbic
THRL—=U T BT, FTATT VT al v T DAL HE,
TRFE, Whiesrsk, WO, MR Cob TV 0ESE, ERTL 77—
DELEE VL OB RN T 25 e E DR 2 ILITAT .

2) Trr—bbOFEM: FHERCET LI T 4 7O ERIEHL,
100 MRREDT v — b ~BIEZRDD. ZOHTIE, AT7T7 V72
YT A DA NPT o — FAFICEAT 2EM A= T, BERSICBEL
TIFZFOLTHRIET 5. ZOLHBITBNTIE, 25X BT - BRfE O
AUNINREZD ZENHERI N TWS.

3) TEGHN T — NElEET —Z 0 - ST L, - IROMEIR %
it B, MHUL ICSI DA 2/ & Fflid 3D A 33346 LT 5 .

4) TF—NATN—T A A a— T r— FORICHEKSE, FE
FHZBNWC I N—T A B a—%FT 5. 7o r— MEROWRET
% LRI, B sREICHITZEEBOBER « 3 A FOWEEZITS . 7
N—T A B 2=, WAL, HEAR, BRREZR &2l S EORKR AT L
TITH. ENENDTNV—T1F, FHELRTWEAKEHRRT D 7-OICFE
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(R, RO DA N TS 2 2 ENBEETH D, ZDRIE, 77
— MEROMBRZ L0 B2 T 5 LRIFFC, WEEEN 2 0FHE Y 1 X1
BE5 LTS, LEESELIDIHLHD.

5) B T — AU B Ea—DfERERA L, FEFOLLIL
DRI & G0 T3 5.

6) 74— RNy 7 REMEROEEFTOAT TV TaIyT 4 AN
IR UAERD 7 4 — RNy 7 %2979 . F£72, @NEBICH L THLHRNEDE
HZITH. ARETHIUE, 74— KXy 707 LB T—Tarix TBS
TEHOME] LEMELTHDHITDIT, ICSID A NRTIERL, ATT Y
YT AI T A DAUNPITIGERDD.

7)Y WET VT a T T DN T SISk L A E R, FET
DANE L QICYEEIZINT 2T 7 a T U BNRT 5.

FROTevRE R Thrd X518, My F<wxT A NOFEMIYR X
B, 77 AT DR S HEE OB T T v AICBW T, 97
MAORS HNIEFITHES, BURMIZ b REREEN 2 FF->T\15), L
TATT VU7 ayT 4 &F L0 LT 5 HEFERE ORBN 25 %
BRI REE E o TS,
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2.4.3.4 BITEDTE AR

AR DY, ICSHIZA A EEEICK L TZORMlis 27 A&t LTk
D, ERITAEE - BT - =L —  AHAZE - e E 2
DlzoTWD., F27 707 AV BikEE OB R O A IR &
ZHADZ DRENRZNZ &G, X HH - 77U e EIZB 0T,
B EFEZ ZON—2a U CREZIT> TWD. BIfREIC L D & 40T,
BEELNZIUK LRELS D AZ~A X% LR B Z21T > TV
BCTH DM, BUETIRIZFNEEL, ZEZOLDIXFTEBVLNDO D A S~
A REATOR VIR0 20obH D L ThD.
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244 7 AV 71 CCPS @ Risk Based Process Safety

1984 2 A v ROR/N—)VTHRAE LT b FEEL LREOFKEZZ T
TAKE DAL FpE £ & 125 1985 4|2 American Institute of Chemical
Engineers(AIChE)NIZF% 2 L 72 4%k Td> % Center for Chemical Process Safety
1%, EOBRLUBEERLRIEE Z1TV, BUETIX 100 2825014 F7 A
YEFITLTND., ZDO125& LT, 2007 FIZFHITESNIHA RTA 0
Risk Based Process Safety(RBPS) T & % (Center for Chemical Process Safety,
2007).

CCPS (X7 mE ARAEH Y AT AOHELOWFE %, EUICHES X {FRL
SN A FEREAE(ZHE - T D % ”Standard-based Strategy”, BE BT H
Bl D 7c o Ol 215 TED, BN Z N %L ESF T 5 Compliance-based
Strategy”, HifilZE5F3 5721 TiER<, BBEOLLFEATHICL Y mWT
0 AL AE PO SEHL % B 57 °Continuous-based Strategy”, = L TVU R~
U AT L7z BT, JeATHRIECEAT R e & O A FEFRIEIC X 0 BLRE
BAITV, FESNTEBAMAOFHAICH L THA LY —ICHKEHEL
% Risk-based Strategy”® 4 BEfEIZHEEPE L Ty 4. Z @ Risk-based Strategy (Z
xthis LT2 iR D 7' v v A2 2F Y A7 5 & LT, RBPS MER I
(787, 2015).

RBPS |3 4 ADOFE (pillars) I1ZF & D HILDH 20 DL EFE (elements) (2
Lo THEK STV 5. RBPS @ Pillars & Elements ®—% %, Tablel (27~
L7230 TdhD. RBPS DR E LCIE, THOHDOBRERTLIL, 1) %
25, 2) FLFEBERE, 3) EEVAIE, 4) HICHRE P L7200
W0 #AAE, 5) EHOFHMERE, 6) v RrY AL hLEa—0OKHEIZS
T CEARR I AT NFEE I N TWD. Zhuc LY, ST FEE
BRI E DR BRI RYEETELZ IR L, WY HTeZ &2
RE & 72 5 (F8F, 2015).
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Pillars (Foundational Block) Elements

Commit to Process Safety 1. Process Safety Culture
Compliance with standards
Process Safety Competency
Workforce Involvement

Stakeholder Outreach

Understand Hazards and Risk Process Knowledge Management

N S R

Hazard Identification and Risk

Analysis

Manage Risk 8. Operating Procedures

9. Safe Work Practices

10. Asset Integrity and Reliability

11. Contractor Management

12. Training and Performance
Assurance

13. Management of Change

14. Operational Readiness

15. Conduct of Operations:

16. Emergency Management

Learn from Experience 17. Incident Investigation

18. Measurement and Metrics

19. Auditing

20. Management Review and

Continuous Improvement

Table1 RBPS O Pillars & Elements D—&
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RBPS Ti¥, # O TH D “Understanding Hazards and Risks™ % 3174

HZEICEY, e A LEICHIRT DMK L TR LR

ﬁ%%%%m&ﬂ#%:&@ﬁgﬁ%ﬁﬁbfwé.ik,MWS®%m
\ZB85- L7z Frank |, RBPS {233V T Process Safety Culture % B9 % 2R
ELT, BRI RE U A7 L UL @R ET 7o DI ETHH Z &
&,@hk7utx£éimwﬁfiRmﬁ@%ﬁ%%£:§ﬁﬁéﬁw
R & e L CAEIMEZ RO OO A% L IEH (LS 57201

WETH D Z & #4515 L TV % (Frank, 2007).

kﬁb,mwsm%d<ﬂm@,%h%h@%%@ﬁ:ﬁ%éhfm
ES OTHIE OB 2 BB, BFEFHD B FETORRICE DR
5T L0, ZNOLOEEITHEERNOKELE - BT 720060
ThU, MFEEHREORNF>—FIERT LI EDRELLHANE TR

S TURUN.
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2.4.5 KRHm T ED R

ZNENOFMFIEL, BHEEN X 2R KOS EOFFEN KBS
FRLTETWDEHLERD. TNENOFIEOEL Z T 5 2 &1,
ST T — B DI OREETH H. BL, KL LT, HSL @ Safety
Climate Tool I3 o7E T 5[0 B HE S EWD, Z DR <—3
—U— 7 BRI DN S HEERTH SH. DNV O ISRS 1%, MEEAICIE
REH, FEFTOLNLENRT p—v AL YLE LTUREND T END
IR FETH DD, ZOKHE, &RMPFEAIBIIC Yes/No 7 71—
FTHY, ZNENOIZBITOMEETET VA ZENETEH LN &,
FLHBENRKREL, 2T e R EROHENTIE, ZOHE—0 [LX
IVl DT LHEEMOEELZR L TWNEDITTITRWNWT ERREE LT
HF LN TND.

ICSI @ HSE Culture Survey (%, #E3E B34 2 2EFR B2 561X
YT T EITOGERD D) e A v H E a— A BEDEETIETH
D, FEIICBTBEOMEITLSHEHTIENTETNDH LI TH
L. HL, T 2 FEE bR TOMBETH 5, B CiRAt LT
WBHZENENDOBLRIZONW TR T~ —7 OFEMIFHTIELE BB ETHY
FHZ3FIEL Y, FEFBOI AL A R bHRERDDLFHNTHDH 2
ED LD EERNRIRIIREE L 72> TV D), ENEND AT TIZONT
EORREDFEMERER DD, LD RIS DWW TCERPE A 18 2 TV D 15k
Thb.

CCPS @ RBPS I, B¥ENFATARER T R A LLEH Y AT LETRE
LTHY, BROEHERN TR SRR 2RI L T D, £z
WEEL - JRBR L RRl, TEENTIE, FEEE, BV MABIE v b TR S TWY
HIEND, FEEHMNT v ALZEEHICEY M ETYE kA
FICEBL SN TS, BAEOIRBLIZ A ot T IR 28R D FTRE 72 I I,
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(W - RO AIUb) ZFEHE LIEFETERLS, XUFv—7DFE
fil I TH 5.
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25 REILOEFE (ZeEXEO 8T T V)

AW 31T B2 blE, wEDLRELIIZE, EREER N N4 [E
DAL A R T A ) IEFEO B AREWNIZE T 2 HRKEFEL N
BAEOR Y AR EZRE T@&émtﬂéimwsimswwm
B,2008; WHNVEN JRFNLEMIEHE, 2005) IS E#Eima D 5. &«
2D 8 BT T /Uid Table 2 IZRT K 91T, a7l A28 U7 k5 R &
L TR En T 5

rb\

ZRALD 8§ EET NV OEENRTHNEIL, LTO@EY THD.

ﬁﬂ_%ﬁkr/ A (ﬁ/\ﬂ‘/x)

RN CRAENOMEB ZILE L, ZNABE L CHREEAZITY 2 L.
AV TITAT A, BERKIZBT AEMR ) — X — T OREE G
ie.

s B L (2 b AV B)

MO E &y FER LOEHBEE N OERE T, £, Bhstit
(R, B4R E TH45 2 O TRBZITICE D 5 LRI HIE 2§
5, HEMORBIICES S5 Z L.

CEBPFEH (V=R XA D)
TR T2 A0, W, E&NEROEFLLE SN T <,
WER~RI A MTESEIThbRLTWAZ L.

BT (BEF—v )

ke LTEHSSbLWnA BT 47 (RDR) 252 8ICXY, &
PEE B B MR S LD L L BI, BhRTEEAmD DL T L.
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cFHEEK (T—=7)

LR Z FEET DAk E L CBE A ik R BR 0 Jak k) , £ L C,
Bl M UEERT 2N Z2ES L, ZhamKk L T 7enis, B
HINEY) R~ 3T AV MCESSHMBEE 222 L. £72, 20
7o DB A Z Lo,

fEBRESRR (T =T R R)
I8 2 N385 % DR LIS DAY 27 2 L, ZhaRRLT
DB N Mk d o Z LD, SERIEAEE ) &m0, ATENC R 5 Z &

-HEHE (ala=b—Ta):

FERR P F K ONEARTE] (FIZEfhtl, W=t BilSR) (2025 BT, £
HoEBsE, Hita, MEREELREL, ZhICESERETLZ L.
B~ A T ABERICOVWTOI-EZITH Z L.

AEEER (V=<K AR
SCEERL, PANEEL, (RSEEEVE, e, anEE R SRR AT
D 2% 128 DFER LR S 4, fx A E ERIICEET 52 &

INSERAD 8#l & IR L= DM Figure 6 T 5. e bD 8 #ilid,
REL 2DDIN—TITHAIN D (KZATLFE, 2008). 1 2iE THEARSUL
DOFEME | ThDH. ZOZNV—T10E, VEfFE) ST TFEmEE 5
FHAEPRAE) o4 EEND. D OHNE, ZRRFEHEFTOEBS
RS, EOX IS THo THL IO OBABKE LIS E 07
BREZ TR CE 0. TR O DEEEARRIZM D, &2 WITERE L72%4A,
LA DB i b BERREH - FHE - (EER BB OLRITKT D
MEBIEA I R -9 2 L L n. RiT TEFESOME) Thb.
ZOTN—70E, TEREH) Mubedik P8k (EEEH) 04
WG END. I biE, MESUbORBEO LIRS, BEINRES
DFATICMBER RSO TH 5. W@, MHiEsbd 20 ixeesbosd
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{EITSERBEE O B TRI SN LA BE T 5 K5 BN B, 3
OEATRBEALT D52 &LV, LarL, Zb D8, Miksubo i
MPFELTHRERTH D Z L BB, BEEOBEKIZ S 72> T, THifk
AL DRAE | [ EE O 2Mfme L THE LW ARAEEL, Ze
MBS OMEB 2 A U LTk ZEM b L, B x O3S &Ll
ODIEEMEFRICEITTLILENEETHLLEZOLND.

7 “’%@

AR @‘@
(HIsFR)

mERES

(AZYPXAUP)

HEER®

d31=4=Yay)

X SHMIIEHET MBI T OREHLRNEDD, fhDEH
EHREICHRDOTLS,

Figure 6 Z23{bD 8 #E 7 /v
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Table 2 MAMOEZELZILET 2 EHOEHEME BN KRFHREFEHS

40

,2005)

THTIVI 27 5—DHREEE HEWE, ERRES0ER HFCR 47 I3 & Key Point BEOBHNS HFCREZMERNLDR A
= . ) . [NRC BHILRB HSE/ IAEA IAEA TILEHIDHE - N )
Zohar Diaz Haber | Ericson | Rochlin SEEE ASCNI ASCOT | UNSAG-4) OECD/NEA JNES D%t B#t Att K%t ISt R BEEER REER RETOD—IL18H
LY okt Wity Sarnson R T .
= | REMEE . - REFYUL |- REOREH| " . c =
e TR | ernsy | mmge | wecmy 2RO EERAAL Essup [PAEEE | EmEHTE |- Bhsie OELIUTD Qe O%ﬂﬁzm’é‘liﬁw) i
HriFy RetEE [MERRO |HEERD |y oW (R[5, T—sr—syo | BB 3 BiE-i |2 BROEAE [RELEELE i | | -EIEERAL
® 50 iﬁﬁmnwg BE -EEOHE2 ;) B FUABL o s
2) ey SO RES ¥ Pt Mol DDA e £ ® EHIE e PSS 13 s OO
ol Pl (il Hexeon B~ — |8
] )
BEROR BERED
LAOID e AN, .
id by . ; SBADD LI |- REBEEE ORMBBEEN
BEES | o |8, o |aEnoz BLRELE womns | rageso ha i pacion 1 AmmE | f22ET nERECHL (8%, gEES BRIz o | EEROREIHT SN
(azybay| F5H i SADBI5L i IS ; . = SR 2BEBRED T TEALYT [PEsELOH FR o%
5 ozeie® E3 mEEo |- M5 SBAOEBE[EOHREE oot BEENL0 ESilr Nl A N, gﬁmzmmm/x:—
2 L=l -RETHM B RE 2 i ey
TORLM FNGES * =+
% g% sim
HBEE EEGREIC ERELBREOT VYT
.as2=f—va [EEEIE | oa—Trex SLTIRTHL o
. e |2 R i oL BRO AJLTRIBES Ao |OEAEE OBHMPMMOE WAz 2
SEHBD N Jomn s [ emeomby| e Pt [ARasy—va A&*Jﬁ'I;:E 2N HIELBRHTS MAOTEY |mmmmos Pteve L0E
£ Amo==2 DEROE a1 ) o BBEHRER REEENT BAEDERE |z2=—say O caram |-t AmE
-3 B OEFEIEE “rroms  ((AMEEROE [N ; EH
ERBAOL At | B EZERR L—TOREE E BirE
A THR oy T [T EEERD THEERRS BB L T OEAN
o) Il 5 &
ERRLTR
BTN S| LU A TR (B | @SEMISEEL D
BASBATNG [B. B L (EEL) P -
FE2ame | WA EROTR 2-BmELLL Cmrixsit | o
(7,.717* BEYRY R I R RERMOL I (e 8 35 |#oTAR OBADHEY Omamn s | i
LET # J1—5HE m J-nw- “[—AKYTJ0 RYIHTHE R e ’ .
sHEEn | |BRLLTEZ ST IR BERIZINONE B
DEXYNURE | N\ REFIETIC | @BEHLEES
BIp BB |FIORNOH |[TaKkR
BEOmED |
SEER | R P T Dl By et ORMMMIER
(R e Py T HEHHARE S iR E- )  (ErEmers | 2RI - DR BERBORE
) " SEERAE 12857058 [HBISOVTE |), " Y OHMBREHE
|son oty |BERRE TR
APRORE | o smmi 0y [STHHETC [DTRERETLY
pr— o LI BB TOEH mmeny R FHSEEE CEADTHO |B% R e Ton ormrERED
alyled -EaoRe | JETO X s |EEORBO |HB Mo 8 IR FEEERCH - RAMED |@F IR i |20 BIME ReCHTHRANTE
2N 5 pae [ -%a?%ﬁ EH CHRECESR ERONE | L., 90 fEREE TREMED EEHEL . BEIS Y LEOCER R | gl s e Oﬁ%s’\fb*f EERLRAOET
A sy BEEIAE 10.X#ER FHEEELSS @uT wisoTy (STIRRETHE Ik
ety % 0% " |ommTrEL®
OBMERDH
a— X S DIRIRAETS
f%”:fifv v | granre |[MEER | ewsomm| oo |EEms s o BEORE
& oEE %iE P ET B | XummEm |1 anaReE eighrie OBADHEELE
FIAUE) k BEOBEEDH
I
I5—0n
e
N CEE . 12478
e [xmon HEHE 7 AmEEE Sl S
WA RRGAEE (FAEED } [BADRED = [ERFY O2iITEES |@BALTHERN (TR en
N -JaeLTo MBERE . N BEHHTH K, FU—— e d
(FFA EERIR | @PHEELK EE | mmmes g SO, £F | o § = B (RN A TS
B iz iyl B TP RO JORR D |eemm FAEEBETR e i, m;~mmﬁw
vav) DEER Uosats | HRIE IOV TOEA £10) EINCTEE " ¢ TOE# B EEH ()
SR — R
=707
SLDEE
O REER O BEER




FI3FE REXLZWHFEDOEFELZTOER
3 WETHEORE

ARG - ALFERICB T D HEFOLRETL LI, BENT 5 —
YRR T HICHTY, AR TIET v — M X DEZ SR L.
AWFTEICRBNT, HETFIEICERSNLFHE L TUIRD 3 ANET 51
5. £, FEMMEONTF~—T 2T OMENDL LD, ZHOF
MBI TE 528, WIS, FEFTNTORMELOHTEIC X 5iE
WEEHTE 528, KRS, BEHRELENT =~ ADOBEDRK
HINEGTHHZETHS.

T — MRER, BESUEMIRICEB W UERA SN Z EBE N2 LT
Mz, ZOMOFEE L TEZLNDBMO T +— 27 Z/L—1f NG D
BER, AP C2—REODFELHKRLT, ZHOFEFRLHLET L2 L
MRGTHHZENERELTHETLND LR, Trr— MEXTH
TIZFECTBT 22 TOHE - R TOWNEBNRSMTHZ L bioF
LR LAS ThDH. MOFEORE, ETOHE - RTOREENS
I 2R OBZWHE, FrZ KRBT IV TR - 2R il CHLER
IEREECTH L. I, Ty — P TIERZEREREAKE CHEHINS
D, BENRT F—< U AR EOT —4 & b7 B ORI N R S,
Thd. UERIZBWTL, FHBERREDEPNRNT —v U A LKF
¥ CHIE SN2 LR LV OBEA RET 2 2 ENETHY, b
FOICELR &5 FHEMM - S5 L RIRFIS, BRFHIEE & 7 2 S 3ET i
RBFREZRTFELE LT, 7o — MNARICK D FERRETHD ST L
7z,
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32 ERORGEE

A ZERMT HICE 720, REOMBEEOHER (Za3biZkiT 5 EE
7l 2 FTREZRfR D Z < METE TV D)) DEETH LS. ixMOMEENE
DOHEPRIZEE LTI, WEOLEIUMITE, EFRHEENE ONC 45 EREEE 022 4
LA A KT A v, SO A ARENICE T 5 ERIEETONERAEDOR
VAR IEZ R U TR S Ve Z 23k 8 B E T M-S =, 38
DIER AT > 72,

Iho 8 E EN L HEE RS ZBZE L, AT 110 O 2 1FER
L7, &5Hlcxt LChBirta 10~20 fFRE A AL L7z, s&MiX, o
[FIE NS P Tnd 2 8 (A L~L) - HERSG Ik LTl U
TVWHZE BGLL) « S L TE L TWD Z & (Bfhr~L) o
3LAULZAITHERTND. FE AN - By - 240 3 LUL ok
BNERIL Table 3 139 L0 ThHDH. £/, ML 18 OWZIHE (R
ERRFHC TERM AR T 2HE) 25A TS, BB T 5O
Bil1X Table 4 I~ &0 ThHDH. ARETIE, MEREELLTY vy —F
RE (IDLHTTED) BERICYTULIED) REDREEREL, ThEN
D BRI N 287 & FRHCEIEH ~ERR L L TRERT 2 FE) 28
MU, —RICHSHE CREZBET 256, ARE (OFEITTRE
N, T—HORNEDIERF, FFEIERER2RD) HEWITIEFRE (B
DEENRICNEFRH Y, T —X ORK/PEMRICITERRH L0 2 2DF —
A DFERHER > THERMENL D) 725 TCLEH. L, Uud
— MREZHEMTLZLICEY, EEZEFRE TR < EEICHRER
FEL R ZLNTED. TORER, BIZRE OB K OFE) 2 B D
ZEMNARE L D AR TIEARMNTG LT, NS Y TEE 57220
R.HFVUTTELRY] B.ELELEENZIRN] 4D LY TITED)
SIEFICELSHYTIEESD] OV v I— MREIZESLS 5 HEICTRIE %
Kd7-.
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Eiz, BRI 24T 5 Tob D@ & LT, THERI) TEn ) [ EhifeF2
EhEsIERE ) TPT)E) [E720k%) THOL) Z230E Lz, Th T osiik &
LT, PERNE 5] Ty, Flnid 10 mAlA 058 L, 2050 121~
30 7% 131 7%~40 i) [4175%~50 %) [51 m~60 7% 61 sl ) D6 X
57, EEEELE, [3AELIT) T4~10 4] T11~20 4] 121~30 4F]) [31~40
) T4 LR o6 Xy, EhEEREIE TRICEES) TR0 ) TERRE -
REH O3 X5y, prigik () AP - s (224 - R THIR) T
BORAE) [(RA) &% - h - T [2—7 4 V7 1) [ZOfERE] ©
7 X5y, ERERESE, [BUGERE) etk TBUGIESE) TIRSFER) T
PR TBURRGE ) T&ea - REER) (2 ofh) Hili—ik) o 8 X747,
Wik R 72 MRRIZ A LR - V—F—2 TR [R¥
v THk) Tl TZ2off) o6Xsags L.
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Table 3 ZEXLZUWIEEB DGR

il H) A W45 HEHR
Axis Total Individual Workplace | Organization

G Gk 0% sz
1 ARk 20 9 4 "
Governance

=3

2 FET F’EI = 10 3 5 9
Commitment

VR AL
3E R B 15 9 1 9
Resource Management
4.@3%5%@“07‘ 10 3 4 3
Motivation

RSP [
>FH fk 10 1 8 1
Learning

/\g}j\\ =2
6. SRRk 15 0 15 0
Awareness
7.0 PR A 15 5 9 1
Communication
S

RR(==gi 15 9 6 0

Work Management
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Table 4 R23{LZHIRE OF

il H % 51
1AHAk R HH OB RHSCIRE 2B R THD (%)
Governance Role and responsibilities are ambiguous within the workplace. (*)
TGO DAL B A o) NALD BRI R B
Employees are open to changes and modification of organization and system.
S5 L O LT MEBR 3 - 2 5TV D
I'm comfortable with my responsibilities.
2. FE kR 5 HEb K BB B IRIC A 59 3 A CEMLC5
Commitment Management participates in safety education and training with constructive manner.

TR/ — T TE BN AR RN B L CV

I actively participate in small group activities within my workplace.

TP DG 3% e~ DDA B 2R R IC OV C . R B BBl VS

Management communicate directly with employees about safety actions.

3G B
Resource
Management

Z DR TIE—EOIEHDVNTNITFREN R T 2D D ()

Some departments or individuals use too much overtimes to perform their jobs. (¥)

T SO E IO LG (R AR B &S DI B L C\ 5

Sub-contractor employee receive sufficient training on the safety.

VARG N BIEEHE 72 E 30 CTETZ (%)

4. BRI

Motivation

Downsizing or personnel job reduction have occurred at your company. (*)
) S AL B O W= 0T 5 B BRBE L 72 D L PR AL C VD

The company makes consideration to create a pleasant work atmosphere for sub-contacting
employees.

AP LD OO AT R ZENTARLA > CVD

Teammates are highly motivated to work together focused on improvement.

SER T S L DAL 7R A A TIU, € D7 1 — R\ T EU T RARFIR R = 0 T IUC
Company work satisfaction surveys are conducted and improvement measures are

implemented based on feedback.

FEK

Learning

B AL ML 0D 5 BT R Bt + T RIS A U — DRI IS B I RS AU VD
Experience and finding from incident which happened at other worksite / companies are also
communicated and taken in consideration at our worksite.

OJTOHF T AT DA DA SIUBASND IS5 TND
During On the Job Training, safety is highly emphasized as very important.

BB IO N LB ) CIZ TN > TN

Safety training and education are useful and efficient.

TP - N CORTEE  TH R B (LD AT+ 2 i 7R 8 DTG i e L CV B
Safety practices and activities are shared internally and externally during meeting.

6. Rk

Awareness

TEEDBATICEE T D BE K - B R * i IR Ba/k & DR R & R E Ly B SR
Egu VT oTVD
Dangerous situations (work at height / lack of oxygen/toxic substances/high-temperature

environments) are assessed, and counter-measures and barrier are implemented beforehand.
TERRTE BT - TR B B T I iR B B 7= DN RS ILC VD

Hazardous areas and operational hazards are properly labeled to make people aware.

TN BT CR AT B N7 7 /LDt 7 —F AL, H i R 2 s Do B i
AL TS
Accident and incidents records are organized in database and used for daily safety activities or

training.

70 E PR

Communication

TR L DA~ T+ B AR L 5y Gl &, Cdd

I do not hesitate to communicate about my concerns and request with colleague.

e Ry R R o 5 T A | S I 2T R YA ¥
Methods to communicate about opinion and concerns regarding safety to management of

worksite aﬁﬁgrowded
RO E ) - axa=r— v a X T TRREL CV'5

Coordination, collaboration and communication between departments are good.

8.fEx
Work
Management

T eI LT a0 R A Bl V%

For plannin mamtenance shutdown prev1ous accomplishments are considered.

3 : TR I L C e R L C D

Good conditions of equipment (such as the pumps) is continually inspected, and any

abnormalities are reported.

TRFSEIRNMEHE TS EFICTR T LB ()

I believe that professionals are able to perform even dangerous work. (*)

(*): WA

H Negative items
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3.3 ek FEhE

p={1}

AHFFEZ BN TIE, BB 2L 2D L)L EZRNT —<
ADBIEZRFTT D720, fll - ALFEEL OITHEIT 5 7' r & AFEHEIC
BITD, E7 7 AL TOEINREEE L RRICHELIT o7z, MHRFEE
FTZOWTIE, AMER - (bR Nt R s L CEEEETHD
KITFEERT + = 2 - K - EIE - e - TR - B OKEFUTET D 1,472
FEFIR L, BRI TREZITY, K2 5 DAL 3Tk L CERM
MDA 21T - 7o, FEFTICHR LTI, BT 5 ERICB T 2 2/t E8% (i
R OMNEER, IREHE X OHNEG I BEZ2 T XTET), EZ 7 A
LUT OEMRIEEBEL, K ERAR OMRKE, K% 1~3 B OIRESK
=, RE 4 AU EORENE, ECRFZNZNOHE) (BT 2 AR
~DEE R RD D LFRIRFIZ, *5 L DB+, ~—2 > —Fh
FHAE, st 3 T8 DA K ONEIY 2 < L 7. 2 s R, 90 2T D 10,308
& X0 RIE RS, AEICY o T, EEAEE 2T 5 Z 21k D
{E % OEIZEZEDARERIRY 7Ly ¥y —DOBEVRPLTREIZEGES Lz, fii
ANGEHD~— 27— MRS, BEE B L - TEBE I EE I RE S h,
ks SNTORBEO EEFFHERO LV £ L OHEYFLZREH L TEILAITD
.

[ OFHEME & MR 2800, EFEo 90 FEFT 10,308 £ OEIZE D
9B, BORNITAME D & > 1o 4 FHEPFT, WNTERSMNRIEE L TRIE LT,
MR (BRI - EERIE) ek 3550 1 Bk, TR ORI
DOBIRNBEFEM D 80%LL E] DOWFTHITEEY LIz EIE & EhEIE & LT
BROM L7z, Ko T 86 HET, 9,647 LDEIEEABEIELL L, S%OIHT
THEHT D, NI, KFEERT 22 FEFT 1,572 4, 165 52 FHPT 6,139
K, FHREEL O T 1,834 4, T LI EEFT 102 L Thol-. £, %
B K FEORAMEFICET HRAEIZICE LT, 70 FEFT L0 GR72EE
bivrz.

!
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BANZEI LT, 1 BERESCHICET NG F TR Y BB Y ORI N
BoNRDo T2l mAT I BIEERSAN L, 110 B 109 &2 fFEHT 5.
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34 fER LB

3.4.1 FHEFTPEHIRIC X B g

R 86 HHEFTTN TN OV Mz FH Lz BT, 2O
DL FA AR R AEZ R L7e. sl o) R &

Table5 (/=¥ 8 i TN E N OFE) . (F2EpT Ok FEEGE Rz Th T
NOFM BT DEEI T L b D) 1220 T, {LFERO VL &
oA (Scheffe DJ5E) 1T THE L72AE R, KR EITIIAEITE
BRZTITMEICHD. £, AKBRICOWTIIHEEEE THREICE W
FRZ R LERZENUSN O CIIAREREZTI RSN -7, TR
BEOT T 4 —VELVHERZITO &, KNREINIIMFER & L
HHBB O R EWRENREL L, HOBRELNOHMEANEHINTND
FHERD, PV EEZLI DL LEEZLND.

F7z, FMBIOEENZONTH, (LFHER, AR, KIJREFTEN
0 BT 10 % & T2 10 5% [ % Table 6,
Table 7 ({t5%) , Table 8,
Table 9 CAHFER) O Table 10,
Table 11 (k7)) 17, file L TEFERUC B W TIEER M TRAELZF
B BT TVRIRITEST « At MEETIOREITIE 2 DTN D | 23
%432 LibmEWERERD, M TZOSG TIE—HOHE D DI
MNZEENETTOMMICH D QEHEREE) | 2545 2.33 & BARVVG AL
Elpolo. MDOFERITIBNTY, EROEHGREI H& S m O & & bR
WERFIOMIC 2 LI EDOERSH D, Z UL, #IC X > THEE R OVEZERT
TOHSEICENDH Y, BT D L CEANREE, Y-t shsF
HHIZE LT m B 27 & RIS, il L Tl 2 23REIC DN T
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IRV L 7e o TN D, 2D LD, FFEENOBREIRT DB
1, BIZHEROESIZT TIERL, EROEERZTICHW+2 2 L 0E
BPEDN TR SN D, Ko T, MRMROBRICIE, tHERE, REEE o
RS FIRB 22 R FEZTEH T 2 &M ETH D,

Table 5 FEXER|D 8 WEHES—E

vy KD
NN {5 il T%‘J Thermal =N
All Chemical . Power Rubber
Refinary
Plant
HEPTEK
Number of plants 86 52 9 22 3
LiHik#t = Governance 3.55 3.48 3.48 3.74 3.36
2. &MY 5- Commitment 3.56 3.48 3.49 3.78 3.40
3. &5’ P Resource Management 3.21 3.14 3.13 3.44 2.88
4. B FEAH T Motivation 3.36 3.26 3.25 3.67 3.13
5. 157K Learning 3.68 3.59 3.62 3.87 3.49
6.fa Rk Awareness 3.99 3.85 3.87 4.32 3.63
748 A #f% Communication 3.62 3.55 3.55 3.85 3.46
8./ %% ¥ Work Management 3.58 3.49 3.52 3.77 3.24
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Table 6

REBITFHERO—T ((LFEX - EAL10HE)

Average SD
o |EE LTIE i - 7 T VTR BIL BT « AL + (BN BRI R 2 DAL C V%
: | 20 3 v
24 TAHEER | 205 Incidents and accidents are promptly reported to authorities, company headquarter and other worksites. 4.32 029
AT, FBUR C DR TR ) DR E D S, EDRIC AR S ILC VD
30 6.f5 [z 2.Ji+5 |Emergency response system (Natural disasters and accidents) has been established, and drills are 4.30 0.32
performed periodically.
BAL - WAL O T BTG A - A S AU, < ORI IR S AU C VD
12 558 5%& | 2.Jkss |Experience and finding from incident which happened at other worksite / companies are also 4.29 0.41
communicated and taken in consideration at our worksite.
VESEDZATIZBIT 2 T - BRR - A FHW + EiRBREE R & OfERER 2 RE L, R R & s
) ZfTHo TV D
29 6.fEBR 25 Dangerous situations (work at height / lack of oxygen/toxic substances/high-temperature environments) 424 0.37
are assessed, and counter-measures and barrier are implemented beforehand.
- o |EEIRTTCNE S 7 (B0 - 20 - BRIFRIE) AT 570 C %
RERAR | 2.5 . . . .
55 6fEIER | 20k The important valves are labeled with tags(%(pen/ close/ do not operate). 4.21 0.36
. . BRI OREEBIC L LEITG C CERB B LT 8L T
VoS A T Nz)
9 3HPVET [ 205 Su%gntractor employee receive sufficient traim%ng on the safety. 417 0.46
s . fERREPT - BIFEEEINICE R S T DD DORBZNRINTND
TREE 2 :
32 i M Hazardous areas and operational hazards are properly labeled to make people aware. 416 0.23
FWSE (B - Al - RWHKEF i %) (SEOOS RO H /NS Y 227 &2 /o0
" e T LR LTWD
60 6.fEBRR | 2. Even near-misses that could lead to the possibility of work-related injuries/ equipment accidents/ 411 0.30
incidents (accident/malfunction) are reported and dealt with.
. TRED b TRERIET b LRI IR0
76 Ltk | LA 1 don't want %llow instruction of supervisors / management who set more priority on production than 4.04 0.28
e TEEG T ORERERIFI TR EOTFREECGH L TWD
wnznz | o prkia
57 6JERRRR | 25 The environmental conditions of the work area are in accordance with regulated occupational health 4.04 0.38
= Y 4B, . 2S5 L.
Table 7 SXRBIFHERO—F (LFEEXE - T 10 HHE)
Average SD
e FRIOHWFNIFICELW E SN DWARH D
87 TAIAEAR | LA Decisions made by the management always right. 282 0.19
el DT X AN— R ZF K E SIS D FERE W5
30 sapamm | LEA B ; F AN I\ & nﬁ}?; YR ﬁ)‘&%ﬁb LT % o ] 2.50 0.30
There is a systematic training program to improve expertise on specific installation.
[ o |EBOREBCAA G RAC R > T D
104 3HPVETL| 3k The salary structure corresponds to the quality and quantity of work. 274 0.30
=TT, ? T T = 1k EAYS S A AN
et s . O AR EBA CII L CV o5 a
46 SARREI| 20 Equipment and inst%ation were | used passed their service life. 269 041
) ZORATRZEREOTMZEZ R CHTMATRH D
G G 4R G
91 Ltk | 3.tk ?ﬁur company has a system to develop HSE specialists. 268 0.31
o BRSO - BRIELESER 20N
b . 5 10 0 b4 9
26 BSTIVETE [ 205 There are too much useless or inefficient meetings. 2.67 0.41
. RN E % € DI * BRI ha CC LB 5T X% A/N— NHIEZR B B
4/ o gt P
95 ADHENT | 3. Senior ex;grts considered %i& developed based on their experience and skills. 264 0.50
- REOFEFH TROVRITREEFE R Z W)
. . P ’
70 BEPVER | LA There are many unnecessary routine tasks that were not originally part of my responsibilities. 2.58 0.32
ZOWE CIAFIN S EDONERRRIC T 71 0 238 D BANEAN A L= A C& /R0
27 3.4 en | 2035 |There is an age imbalance in the composition of the employees and the transition of technical skills 2.55 0.26
cann%( be completed smoothly.
) o , ZORRG CIE MO EH 2 WIINTEENET T 2WAICH 2
s — TR Tl — 0T & 5 WIXNITRESET T 2HMICH 5 233 0.40

Some departments or individuals use too much overtimes to perform their jobs.
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Table 8

RMBEERO—F (AHER - EA210HE)

Average SD
ARKE. FHRCDRBFEICAIGT DM ED DAL, B TR S ILCV 5
30 6.falRak | 2.)#3s |Emergency response system (Natural disasters and accidents) has been established, and drills are 4.47 0.29
performed periodically.
TERDBATICHT Dmlr « TEX « ARDE « mimbebi s & DGR
. e | o EfFoTND .
29 6.fEBRE | 2.0 Dangerous situations (work at height / lack of oxygen/toxic substances/high-temperature environments) 444 0.26
are assessed, and counter-measures and barrier are implemented beforehand.
. D BT - JEA Z O b S AL D
12 558 5% | 2Jfs |Experience and finding from incident which happened at other worksite / companies are also 4.39 0.22
communic%ted and taken in consideration at our worksite.
— i - N7 R RIAEIT + AL - B RN ORI E X B AL C U2
2 TR | 20 %\é‘ibf 23 41\7 NERIEET - ALl F?T'l HHEITEZ HILTND ] 438 023
Incidents and accidents are promptly rep%ted to authorities, company headquarter and other worksites.
. N TERETY 7 (R - 20 - BRI Ao Ttnsg
AR (355 : .
55 6.flRER 2% The important valves are labeled with tags(Open/ close/ do not operate). 4.37 0.18
w " RAfFOV A7 TRAA L b L LTHAZOPZR EATEH LTV 5
59 | |sfeEe | 2mn [0 436 | 032
frE W Process risk assessment method as HAZOP is used to assess risk of equipment / installations.
BERTP - B - R TR EDa L R—3 2 MUTRMKA LTS - FoMHT b TE Y, P&ID
. " L—FHLTWD
IRk (355 . .
54 6.fElREg 285 There are systematic symbols/numbers labeled on the important components, such as 431 0.19
Val{\ffs(nlumbinfo Eu)mns Uax}% g r%i;:if%m ;Yi%i the Pﬁ'&i‘l[f;@i
- i3 W TR E) DIRREA ERANCEEHR L CTRE 2R L T D
Vs s wyn |V Ik
36 SRR | 20 Good conditions of equipment (such as the pumps) is continually inspected, and any abnormalities are 4.30 0.19
vt . 772 N CRHERE - THRIEROFF AT ITTE 2N
AR it . . e . L . . .
20 LAARAL | 20005 Special operatlin and modifications at the pla%nt cannot be done without permission from the shift 4.30 0.35
) ] W IR OEERICOLEIIE L TCEZRBE R AT Aaa LT\ D
R A s JEL
9 3AUVER | 205 Sub-contractor employee receive sufficient training on the safety. 4.29 0.32
= Y 4B, . NI 1 N2
Table 9 SRBIFHIERO—K (GHER - T 10HHE)
Average SD
T OHEILFICIEL N E ENATEIADN D 5
87 Rz | g [EOOTEFIEE LR 2 SRABREDS 281 | 029
Decisions made by Qﬁ management always right.
e e |- PRETHEETHOHEMEZ HCHIHATH D
ot ot .
a1 LAARALH | 3k QOur company has a system to develop HSE specialists. 280 0.27
109 AT | 3 EG L D AR R B AT DL, D7 A — RNy 7 & UC BRI G AT DI V5% 2.79 0.18
I M) Company work sgﬁtisfaction surveys are conducted and improvement measures are implemented based on i .
e UARNTXOARNBEEEN RSN TE T
. . 1=t
110 [R[SFEUETH | 341 Downsizing or personnel job reduction have occurred at your company. 274 0.91
[ g FBOBRERICAB > T T RARC 2> T\ D
104 3STUVETE | 34k ’gle salary structure corresponds to the quality and quantity of work. 274 0.39
e [ T S 7V [ 2 A BN RE Ty A AN
b . 5 1 0 e D <
26 | R|BSTVETL | 25 Th%‘e are too much useless or inefficient meetings. 2.62 0.39
. AREINE 22O E - BRIIGC TBET 52 =X A= MNIERER D D
1% £+ b 4‘ ’5”: R R . . . 2 - "
95 i e Senior expgrts considered % developed based on their experience and skills. 259 0.36
- AREROFEFH TROVRTRMEFG R Z W)
. . P
70 |RIBFER | LEA There are many unnecessary routine tasks that were not originally part of my responsibilities. 248 0.23
ZORE CIAF IR EDONERRRRIC T 7 0 038 D BANEAN A L= A C& /R0
27 |R[3.&W% e | 2.3 |Thereis an age imbalance in the composition of the employees and the transition of technical skills 2.36 0.24
cann%x be completed smoothly. —
) - , Z DN TIE—# O & 5 WIENZERENER T H5BAICH 5
N TR Tl — 0TS & 5 WX NITRESETT 2B H 5 218 0.7

Some departments or individuals use too much overtimes to perform their jobs.
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Table 10 REFIFEHERO—%& (k- EAL10IEE)

Average SD
ARKE. FRRCDRBFEICAIGT DM ED DAL, B AR S ILCV 5
30 6.falkR#% 2.8  |Emergency response system (Natural disasters and accidents) has been established, and drills are 4.62 0.10
performed periodically.
TEED BT TR D@« BEK - A SE - imBRbers & DGR EIN 2 FRAE L. RIS KT R & e
" " EZ{ToTWD
29 6.fEBREERL (205 Dangerous situations (work at height / lack of oxygen/toxic substances/high-temperature environments) 461 0.16
are assessed, and counter-measures and barrier are implf‘mented beforehand.
24 THIEELR |2 085 FEULZFHL - N7 T ATGRILE T - A - (BT BRI IR X 5L C VD 160 0.10
i |77 |Incidents and accidents are promptly repﬁted to authorities, company headquarter and other worksites. i 3
e . TERFIEZ 7 (B - 2 - BERE) Ao onTtng
R (2. X .
55 BfEIREAL |25 Th%{%nportant valves are labeled with tags(OpenZ;/% close/ do not operate). 4.58 0.19
|y g G BT + BRTETER BB S T 5 1= D DFr T7
32 6. a2 JRTRTPT - I ATT © PATESALCLD 4.57 0.10
Hazardous areas and operational hazards are properly labeled to make people aware.
EAL - MAL O F G A« R S AL, < OIRBIC 5 IR S FLC D
12 5578 5% 2083  |Experience and finding from incident which happened at other worksite / companies are also 457 0.13
communicated and taken in c}(_)%s_ideration at our worksite.
s s \ TENE % B A = ik I L 7 7 FEAL L C VB
s F T "tD
52 3HUVEEL (2005 Equipment are operated systematically above normal design conditions. 4.56 0.12
s7 | losamani lomis D T DB BE A T 5 B E DT A B TE I A L % 55 o1
L PRRE ™7 | The environmental conditi}c_)gs of the work area are in accordance with regulated occupational health ) .
e s ; i (R 772 8) OREZ EmMICER L TR ZRM LTV D
e e s 4E =S
36 SRR |25 Good conditions of equipment (such as the pumps) is continually inspected, and any abnormalities are 4.54 0.13
- ; 772 N CRHERE - THRIEROFF AT ITTE 20
kR (20885 X X I . L . % .
20 LAAALH: 20055 Special operation and modifications at the plant cannot be done without permission from the shift 447 0.21
Ean D =) _ . FEE V2
Table 11 RREFIFH/AO—E (K71 - THAL10HHE)
Average SD
G 4 4 2 . R U INGR YN F RN Y DR
90 e Talented people are promoted in the HSE department. 3.06 0.22
. " RO Y A7 TEARX L N & LTHAZOPZR EATE LT %
59 | |8 (2 | 305 | 031
(P ks Process risk assessment method as HAZOP is used to assess risk of equipment / installations.
§ . ; MART REFENETART v 7L, WIFRDLRIBATHNS TR 7 7 AR ERL TV D
2535 D b e , D
16 SR |20 Important technical skills must be listed, and program is in place to transmit this information without any 3.01 0.29
st g L ECOHBIIHRROmMIERTZ T TR T T80
gt i st P
86 LAt | LAA All decision makes to satisfy company needs. 2.98 0.18
e FRIOHEIIFICELW E SNDHARH D .
87 AL (LA Decisions made by gi managenzl‘ent always right. 2.96 "
st g ; ORI THZETEOTFMNEZE CHTMARH S
g ok e |9 g o . .
91 B i ?ﬁur company has a system to develop HSE specialists. 2.85 027
o W SESEAT - BPRIELESE 020N
b P 5 s 9 Jik e 2 69 29
26 3STIVETE (2005 There %}PO much useless_(;; inefficient meetings. 2.62 0.22
o AR DSH TIRVRET R D 2\
. - P 5
70 3SIVETE (LA There are many unnecessary routine tasks that were not originally part of my responsibilities. 2.56 0.24
Z MG CIAAEIR S & D NERRIC T 77 0 258 0 BRI A B AIT C & 780
27 3.4 PR |23 |There is an age imbalance in the composition of the employees and the transition of technical skills 2.33 0.29
cannot be completed smoothly. o
§ » Z DR TIE—EDOH & D WIZNIZEENER T DRI H 5
R IR |2 Tk ClE—MOMEH 2 WIENTRENETT 2BIAICH D 593 0.20

Some departments or individuals use too much overtimes to perform their jobs.
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342 FRRDHHTIC L ALV EFRE DR H

D]

HEFTONIIG S A XA FER D T & FEhe LT, B T &,
BN S NI DL %, EROHEICEH LEBRRZHAT 287272
i (EKD) 2EMTHIET, L0 WEKICHENT S TFETHD.
FRAEREET DI EICE 0, SHOEE X 0B S ko E %
BH SN L > THAT 2 2 ENAREL 72D, 51 EiE, Bl
NIEEBRROR S 2 bt T 20 CH Y, 52 ERmIEE 1 Elmic
Lo TR SN DR A B Bz BT, RSO SE Kbl 5
HTHD. TOME, F 1 ERTOFTLERIT 47.8%,H 2 Eisr OFL5-HRIT
59%Thot. B 1 ERDOTERIIHHICKREL, AR BREDH
AL, 1 ERSICET 2 REOT XL =V T T 7 7 X — LT
NDENNHIT 2D Z ENE L (FE et al, 2002), FH5RLFHICRKRENT
EMBE 1 ERERE TREERAIRE] & Lz, 1 ERoAN=
O AL 15 THE 14 Table 12 IR L7280 TH 5.

52 ERSTICOWTIE, IEOAf R FAL 10 THH % Table 13 12, B OAfT
& FA7 10 THH % Table 14 127797, 26 2 EIZBWTE, IEOARTEMNIC
A 2= =g VNS AFICBEET 2 HE A, AOAR &AL
ICEERBEICET 2HAMNEF LTV D, ERSOIICE N TIE, K
SRS TH Y, 2 ERSITERENIC L RSO G TR & (TR
NEWEEZOND. XoT, H2 ERNT L h#) SMRL, 58
PNIETHIUL T \NEZRGHER], AThHL RFL2AHEG) O
MThoreEXLND. ZNULITHEHTHY, EHLELDHHNLIVEEL
WNTEEFTOEPNTOVORBUCL D bDTHL EEZLLND.

FEEFTOE 1 ERSEREF 2 ERSHFEAEZ7Tay b LEbO%
Figure 7 (27”9, 2O KLY, AMIFRE K DIEEIIL I E TORELR
72 B AL DRERED B 0 BRAF L A TT 8 2, ALFII AR LR TT 8 2 FHx I
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HELTWDZ ENgnd. ZORERIL, KIPFEFTE NI AR O X

INTEREER N ETH Y, WG N SR T\ T o NI ERE LT
FrEMA LY, S0 X OISR T T v MEE AR ETTE
HELEMRDZLEZRLTWD., F7, (LFRICBWTE, &iHLeT#ER
DT TR EEREFAE D RWFEEFT D72, T, &inl3EE

TIEHL2bD0D, BN RGRFETLHETICE I a=r— 4
VEEBEMRTRETHLAREERE W EERBL TS, LaLl, £O

BRI 2 BRI RA NRILZE2TTEF Y TH 2 FEMIB WV TR 2 bRk

BHEMEWEI G H D Z Lnb, NWZETHOBRKFT DL ENEE

LS Z EmRmEnTng

Table 12 % 1 EROBRERDTAME (LAL 15 BH)

Special operation and modifications at the plant cannot be done without permission from the shift supervisor.

Tk
Items B e
— Loadings
i | g |25 ST SERERARRZ AR - WA RS RS TOD
99 i Concrete action plans and practices are planned and implemented based on safety policy set by top management. 898
BB DLZZE O EE IR A DI AT S AL TV D
39 7HEHIFRR (28355 |Any concerns and/or requests from the sub-contractors are reported to the company management and are 888
romptly taken care of.
1 LEET |2 %/Jrﬁ:* COBERT O EBEREE RS IORB SIS 874
i 2 | The co?lpany makes consideration to create a pleasant work atmosphere for sub-contacting employees. 3
e | [EERBRORAIEE N 7 LD s L, FLEICERSA TS -
98 i Top management communicates and show that they puts a high priority on safety. 873
] SO & KR T T AT 7y Cood
- = wim |7
51| R|2HRRI T 20555 In case of new installation or maintenance, review procedures are insufficiently organized. 859
TEEEDTA TS Hmii TR K A S E - B2l DGR BRI E R E L, BRI A R eI T > CV D
29 6. Gk |24 |Dangerous situations (work at height / lack of oxygen/toxic substances/high-temperature environments) are 851
assessed, and counter-measures and barrier are implemented beforehand.
] LRV T Dk BUE ~D B % W - X6 =BT AL 030 %
SRR |2 . . . .
58 e There i % a system in place t(%El'eport handle and revise non compliance situation. 851
; TE R 2 BB AT i ek AN REAL LTV D
¥ s FgiE)
52| R|BEINEH 2055 Equipment are ope%ated systematically ab()\;elr= normal deSIgn conditions. 834
REBAROEREOFERIZ OV TR CEAE N AN HEIN TS
; P P 21
93 i There is a someone responsible to give advice about industrial safety laws and regulations. 833
2| losemom o [ TG CRECT R N7 7 M Datdie 7 — B ~—AEC, H i MR s BB B (L Ta L C% w8
e 77| Accident and incidents records are organized in database and used for daily safety activities or training 3
- . BAEDEEAE RS NS
it g L4E >
o A el Work habits take priority over rules and regulations. 828
PR H NI B2k i DR BT T U —AC BT Clk T BT 5 (G eR) + A E B2 8 D b (L2 AR TE +
e | v [ERMEREELCOS
61 6.falaRi (2.5 Technical experts, management and HSE department must assess and agree on change or replacement of new or 825
important equipment / installation.
o7| |soemimm |samm DT P CORIME - T BRI (- LD 2 TR - e W7s & DTG A A L VD 415
=7 M 1Safety practices and g:ctivities are shared internally and externally during meeting. 3
s o7 CREMIAL DT P ASA UL T < VR T BIDCL VD
& 8RR |LEA ] immediately take action to solve unclear situation during daily work. 815
. , 77T e LT DFF I HBRT UL TEIRY
ol | lews |27 SRR Rl - LI R DRt Al AR AT CER S5
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Table 13 %2 OB EERSTAWE (EOARE : L7 10 /)

B2
Items i i
Loadings
Top 10 items (Positive)
BT BB ORI 7 D P CALE B BRI LD S AL
80 | R| Leabses | 3. RN AFLJ;E! AR TSV B B ISR 531
Issue related to on-site safety solved by each department and not reported to HSE department.
S MTEFEO IR TE T /RN E CHTT DAL TS
WY A b4E.
43 e R Job evaluation by management takes in consideration both positive and negative. 16
) T LOME AR G A HIL %
Bt | 3Rk . s
108 LALARAER | 341 I'm comfortable with my responsibilities. s
REINT F—< A (B IR BK » 2 At DI IR ~ 22 2] R ) 728 DN E IS AU, IRAFE I S AL LD
101 1Rk | 3.44% [Safety performance (number of accidents/safety actions/safety budget) is communicated with workforce 475
grnd used to revise next year 1}15111. - _
T D T OB -TESSOIIERL T T REAHRRTH5IERNTED
88 LA | 341 In cai?e%of concern or safety issues, bu%et are always available. 436
CDOFFDT CIL R BRE Cooo Co i I RILICINET BRI DD
w g | g g
92 | R| LA | 341k Importa%t operational tasks arl(ﬁltsourced to a sub-contractors. 427
e | o g TR T DD BTN BRAR - TR Crmma AL AL VD )
100 LA | 341 ’%16 safety practices and action plans are di%ussed with employees. 420
i e [T ORI =~ DI e R = OV C. LB EH AL %
103 2RI 5 | ALk Management communicate directly with employees about safety actions. 420
PRI R Rk B S W T = Ry R TSN 2%
[ i 5
4 AL | 20055 Methods to communicate about o_ginion and concerns regarding safety to management of worksite are 405
LTI~ NOBORLH ORI B 5 2 I L C N Jea I B W
37 QR | 2k 44.}'_(%.@1 %')\ UL hﬁﬁ B Ze 'C}\'j I—fﬁl' PO AILTND ‘ 380
Initiative and attitudes for safety actions are promoted and included in the personnel evaluations.
3 75 53 . e 10 S
Table 14 252 FRABRERSATE (ROARE : BAL 10 §&RH)
LRy
Items A it
Loadings
Top 10 items (Negative)
e ZOMS Tl IO B BBV I NI T T BI85
WY A P bEL _
8 [R| 3HIETE | 2055 Some departments or individuals use too much overtimes to perform their jobs. 352
ORI TNV ECES A ITIEBEWIC L [
o A - EBRI T FAECERAICRBAVERALES> TS 354
People collaborate to help each other when work is unbalance between departments or employees.
i O BB A CHELCV DB AN ZE
46 | R| s | gy [ZMOWRREBLCUILCOSBARSY -378
Equipment and installation were used passed their service life.
95 AT | 3.0 %},E@&ﬁ%é’%mﬁi'ﬁ%%lmﬁfﬂi@?‘éiﬂ‘ﬁvi’—%ﬁﬂfﬁ NY) 387
el L Senior experts corﬁgred and developed based on their experience and skills. B
T+ R E R T T R S D DERINRS [
o | |6 semaman | 2 |20 BIEER BT Bk € H7-0 DR ADHEEATNS 389
Hazardous areas and operational hazards are properly labeled to make people aware.
- SETORFRIERG LT DZ TN NS - Z DA BEREL TN
56 o fatpanas | 2 PR FRTERh T: 2T fﬁﬁH' PN %23 )\ﬁﬂ?’i;g&f H IR AE % ' 414
Lockout / tagout procedures are used during work, and permission is granted b%fr the shift supervisor.
e o |RBAEBG IEDT=D DT —a—F 1 x—ar -7 ~ 7 —rar (KED-3E) BMUESIL TS
=) 20t 5 L _
45 6.fE MR | 2% The labeling, color code, signs and hazard limits are consistent. 419
HERIP B AR T 70 E DAL TR — R MIUTR IR - F 5 DM B THY, P&IDE—HL TV
54 6. fElFER | 20835 % -473
There are systematic symbols/numbers labeled on the important components, such as
e B A A OZ2TEEE FERL TV\D
o3 ;45 -
10 3FEIVETL | 20055 The sub-contracting company is implementin%:its own safety activities. 476
i (R 7728) OREZ EH AN EE L TR 2L Ty
o | arrscin | 2 |2 R 7 728) DOIRE RO B R ERAL (% =

Good conditions of equipment (such as the pumps) is continually inspected, and any abnormalities are
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343 TETLMRABIEEL LT 3 —~ o A0

LRI EIRIE CH D H 1| ENFR L TR ERORMKERED
BRNT F =~ ZADEBEIZ O TR 21T 9. TR FICET 2288
T —~v AL UL, FEFT LY B ERAEME (MREE, IR 1~
3 HOWHERE, IR¥E 4 BLLEORERE, HEKRE) WOICHEEEHIC
B3 2 mA B0 E, 563 E 1000 A& 72 O T8 S FRAEFE OEE
E1000 N7z » OB S EMS AT 5.

FEFT L0 B ERAMERICET AT — 2 B E b7 70 FEFTE %
BT, AU AIIE L 5L 8 1000 A 7= 0 OEM B K EEE2 7 o
v b L7=b D% Figure 8, MEHE 1000 A& 7= 0 FERIE TR EFHE 7 0 v
K L7=% D2 Figure 9 T 5. Figure 8 LV, LR EFRIEL 1000 A
B 7= 0 AR 58 S BB O AR BIFR B X-.53 & OBV B T D e
L EHEER ST IEEWIE L, 5l 5 FE ORI DIl a5 Z
END. £To, Figure 9 K10 EROHBROER L 0 B EHTHLHZ &
M5, FETKFEICBE L THRATER AT FHEILLF O HFEFT O A TR
ELTWDZENGND. TROITEERELLETBHEELORFTH S
P, AR ETREN B W EEFNT L@ E RN DL, £
CREO X D RERRFEIEENEET HAREEIMENZ L3005, =
DZEND, BRECREIIENFEETOLRRNT +—~ U AL HEIRME
BN Z N ORIV R I/, £z, Figure 8 2T\ Figure 9 (2,
3EHOENYY) (LY, BHERZREZISG L TWiWMEFERDOE
T, A ARFERSE, B ERZRELZRG L TV DA - BFER
DEEF) Z2REOWMTIEH L. 2oLy, FROBTHDAMH -
LFEREERE FHED LR THEHNHEL, ELFEROREEN 0 THD
FEMP DD L, BRLEMOBRTH S A ERERBELZTIFL TV
R FER OFIEFTOFY % TR S & Fi O X 0z 2HmicdH
LMD, KRS, BERZREZISE L TWDLHEERT, &b/l
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D% TREID XD iR e 7o TG E, FEFIC AT NREWnEBILHND.

JEIE - IR - KK E ORGSR FITE L CIIESE - FEFEICHETO R
WENRE2 Y BEREONRRECTH 570, RREICEE L-ZFETO I B
PRI PEREE LV BT ARLEIZHEDS RERLHRA RN & L TRE S
NTEY, BENT 4 —~v U AEENEET L VRSN T DD 20 F
EFTIZOWT, 61 EROEA L 2010 FE XY 2014 FE O 5 FEFITRRE
FE¥EBR DD = 7% A R EICBWTIEERIHE], [REEE], #5255
R ETR N BDDIGINAR SN EEE DRI OVW TR Z1To72. 2
NHOGE, ERBRRFR OO SARE, ZEEH LSFEETO
FAREE FICE KRR R EIC O RN DMENTET D, HDWVITHEEL
LIZBRZATOND Z RSN LoD, RIEREZRTHEEL LA
L. UEHIRICB N T 20 FHEHO OB 4 FEFTICEAL, RFEXEREY =7
PA N EIZRABDOSPNAREIN TN D, MEEEFOEMIERE
5 DA HE% Figure 10 (2R 7. ZORER LD, a2 T o E¥ETIEL, 2
TH 1 ERDEEPADMHEEZRLTEY, BEULBW ORI E I EF
EHBET A AREMEA RV EVRIB IS,

2

http://www.meti.go.jp/policy/safety security/industrial safety/itiran/new_sangyo
index.html
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344 ST y—~ 2 ADH

SHIZTNZN & LENRT 3 —~ ADOMBEOMF 21T 5. 3.4.1 [FkE, 8
il S SR EIT O SRR A L, 1000 A 7= 0 AR 578 S8 & O FE IR
PEH L. RERDEFEMNMIIA3 LAKTHD. £, RiEKEICH
WTH, AIRORGEEETO L, HERTREZES L WL HEFT
& % 20 FHEFT 2 R GUTAHRRE A oot Lic. AHBIRE A R Icix T
A RY v I7HRETH S, Spearman D1 — R EEIT -T2, THENDORER %,
Table 15 & TF Table 16 (27”9, T OREEE LT, 1000 N7z v F[H15578) 5
g L 8 B PR RO TIRETORNICB W CH BB EZ R LZ. &
2, TEMREEER) & TEEEE) o 28 TIE, o & ik LFEaIZ &m0
FBREZ R L TS Z &b, FHOBMFEZHO L, FFAFRER LA
NSO AR DTo02IE, TalRasak) EEEH) 72 EOFFER
HE TR L R DRI EAND ZENEBETHDLZ ENDND. £z,
FARSU b RAE) & [EEEE O] OIS AT, MEflsubo ik
M L OMBIRELN-0.537 (p < 0.01) , TEEHEE O] & OMEIRE)-
0.663(p<0.01) Tho7-. Lo, M UbLDE NEETHHZ L
BETH LN, AMIC TEFEEORE ) OFNEETHDL I ENRT
.

ZHUTK L, 1000 A&7 0 FERTHEREHED 5 5, FETEKREF L DM
TIE, THERkSEER) TEVREAT ) TFEMRBAG-) THRAPRAE) o 4 dil (4 CRERK
SACD AR IR T D) 1d 5% KETHERMBE & 2o 723, £ LS ol
BB E RS otz R T8 sk) MEEEH) [fakbaiak o
FHhE, FESHPARVFEBIfR S & 72 0, SR KE & OBIfR TR I EAE R
EEADNKETHD. ZORBFELY, FEKED LS RERKETIE, [#
BEE ORAE ] O X9 IR FH AR T 57210 CIEERKEO I
FEEL <, THMCUboREE ) IZBT 2 FHHEICOWT, EEBOMBERAL &
WRPOITH) ZENHEETHDHZ ENRBINTND.
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EHEAE FETKE
(FF/FAN/E) | (BF/FAN/EF)
AR -0.504** -0.274*
BIRRAT T -0.513** -0.265*
B S -0.426%** -0.283*
EISBLL -0.546** -0.283*
SREHE -0.576** -0.235
TEPREEEE -0.659** -0.164
FRaTA -0.569%** -0.097
FEEHE -0.654** -0.072
GIEL A = -0.537** -0.296*
FIEEERE -0.663** -0.161
I% AR *S%EE
Table 15 8 S5 & 78 S FH R AR DO BEFR
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METIZRESER
(%)
RRHTER -0.455*%
AT T -0.434
1EIRE S -0.564**
tHEIEAE -0.520*
SREHE -0.520*
TEPRERSH -0.412
FEREA -0.434
EREE -0.477*
et =g =0.520*
FHE=SEH -0.434

%R S%AE

Table 16 8 5 R L RMREDER (B ERLRTCEETHER)
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345 BHE LT F—~ 1 ADORE

BN KRTT D FHEFTOFEIGRE, BENRT —~ U ZAOMHEHIZON
THRETZAT 9. BRREBICHZEFT O A L, 1000 A7 0 4FE /778 5KEE
55 & OAEBIRE A B L7245 5% Table 17 (2, HE3EE 1000 A& 7= 0 41
FETC S B A & OB E A S L= 45 5R % Table 18 123, FHBIRE D
BT L2 FEFTES 70 Th D 2 L b, FBHRED S HERHE T 0.235
LV RENGE S%KETHERME L 720, Table 17 } U Table 18 [Z7R L
M T RAEERMEEE R L WD LB oD, FEREORMA K
&R MO FEIT G ROBEL R LI2hE, U A7 OFERIRE DM
&, WIS tt~ORE A ONEN, ZREHLOER R E LT o e Hifimo
FARIC B4 5 R M2 AR GRRI O E A EVIE & 958 58 038 B K
P THBR) 2R dTHEE LTEAbND. MORBELZED
TR EDOMHEZ WS T 720121, 6 OO IaE A L0 Hfim ok
RKEBELTITH) ZENEETHSH. ZORREIE, b ORRICH
HAFICONTRTCOMNEENERARICAGEEZRD, 77— MKk
foxt LEERNREIEZITR > T DR THIUE, FHnbeliedZ
EERBELTEY, 2TOREEN NS DIFEMIOVTHIEL TIT> T
WD EDEEEFFSTWORELZ BRI L OBEEMENRIN TS EHE
Zohb.

TR L TREKEFOEEL, EREFOBA DI 2= — a3,
TRV A Y MEORRE, HEROMEGERARADRD N EF - CIHH AW
BaZrdHEE L TEALND. T, ERRTHKELIET D7
DITITHEANH DO EARZWIES 7200 TEIA T2 TH Y, MRS T
[ EROBE by TORMBRIREE &, TN ENOUER D EEL IR A
Hzoh, ROPVZEL TOWLHRAZIEDBENDH D Z & ZRRL T
L. INHDOREREY, FOFEZEFROLEIACHFAE IS U THESE LT
DT REIEDNRRDWREMEN DD ZENEZXOND. FEFTDLEL
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BRI RDLTIE, BINH O EAZRIES 5 Z L BT BHEZ RS
ARNRTTMENTT2 0 D D08, DA L TE 7256 1380 O FEAR D 4
oY, bR RE Ny TORESLAKADLY NV OBEMKR L, Ak - A
HHLREOREE by 7 s EREBGOa I 2= — g yEERES
D2 ENAERNRTMELERY 5 5.
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Table 17 M & FEIKRERER (2FBHKE) ORI LA 10 5[

Items 7
53l | 6samat | 205 TEE TR E ADIHFR % RUATETIE L., TR Rk HEEHIC. FIRIC OV CHBIRA CRATL V% 0.60
JEERRCH 77 IBefore non-routine tasks are performed, risk assest%ment and barriers are reviewed. s
W IRAALRICOBE LT W LR D SORES N TN
b - . 4 N
1 ABYEN T | 25 %e company makes consideration to create a pleasant work atmosphere for sub-contacting employees. 0.60
. v . DA OZRTEBZ TR L T\ D
% S A5 4
10 3HIVETL | 205 Th% sub—contrac{tf?_g compar%}jz is implementing its own safety activities. -0.57
, TE R 2R 2 T iR G e FH 23 Be (L T D
2 sy b -
52 3STVEL | 205 Equipﬁment and installation were used pasﬁs_id their service life. 0.57
" ES 2T XEEH P IIREICED HNE EFIRL RSN TN D
7 S | 2 PR TSI Hﬁ%‘ FUZE BRI H i 5 ] 054
Management of change for equipment and procedures are clearly defined and implemented.
; AR OFE AR OT AR5 ThHD
o FE R g N
51 2B0B 7 | 205 In case of new installation or maintergnce, review procedures are insufficiently organized. 0.52
W& fin (R 772 8) OIREZ SR AN G HIL TR LTV
20| Voo | o | R 7 728) OREE MR R L R ERAIL <105 - oo
Good conditions of equipment (such Fas the pumps) is continually inspected, and any abnormalities are reported.
e i B DRI E (LA T IR0 Fom & LB L%
17 R For planning maintenance shutdown, previous accomplishments are considered. -0.52
T2 BB e D P e i o 7 VLD RS AU, FEEUCJA S AL U
o8| | Lamern | 2 | e FEREy T TEEIAER L% 051
Top management communicates and show that they puts a high priority on safety.
. RO IEDT=DDF TN R A A G2 DA D FEREL T
56| | 6smmanit | 2.0 TEET DB )\@Fﬂ'c:h WK AT A% 7 A B T PSFERE % ' 051
Lockout / tagout procedures are used during work, and permission is granted by the shift supervisor.
=/ 2 Bl 448 R 98 3 e 1) S
Table 18 &RfH & HEIKERAR GETKE) ORI LA 10 3%RH
T Items 4
B ERD Z B R AR A 59 3 A CBML D
& Ep LR ] N
23 2RI | 20055 Management participates in s%fety educajt__ion and training with constructive manner. 0.37
o in | ZRICRT 2R HEEF TN 7Ny TR AL A DS
4 TARILIRE | 20 Methods to communicate about opinion and concerns rega%rding safety to management of worksite are provided. -029
e o | R ETER EDT=0 OT T WA P - i ok 00 22 G PEIC DU CRE BB DO B 2 IR L C B CV D
50 2RI | 200455 Employe? opinions are take} in consideratio% for revision of actions/measures to improve safety. -029
PO DA Z5 FOBRER-TIERHIUTELL T T REMRT2IERNTED .
88 LAHAER | 3.itliik In case of concern or safety issues, budget are always available. -0.28
7 EOOM IR MER AN G- A AU VD
gt | g up g - S 09
108 LAHAHER | 3.itliik I'm comfortable with my responsibilities. 0.27
B ERIZA S OB /) eI & 2L CAL V5
63 AT | LI My supervisor/management trust my technical strengths/abilities. -0.25
w2 | |sames| 2 B OREE A 53 DFERBIC RS O o< oM 0 ER 1B U C At 025
IR %77 | Managements and supervisors take serious consideration about your job and your future. o
TERNT F—~ A R R 22 2 DI T « 2 X R e ) 78 DN S AU, DAL I RS AL T D
101 1R % | 3404 [Safety performance (number of accidents/safety actions/safety budget) is communicated with workforce and used to -0.25
revise next year plan.
. H 2 OIEFIZRVRNEEKC TN D ‘
64 ABHEAD | LA 1 get satisfaction from my job. -0.25
T FOEBTR K OB ERRL T
7 T ERITET G R OCEBRUEZEEL TS 093

Supervisors / managers have good understanding of their employees jobs / responsibilities / progress.
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=S

35 M

AMFFETIL, (L5 52 9377 6,139 4, AR 9 H3EPT 1,834 41, = A
3 HERT 102 4 (ARIEIZER—R) ORE % il 223X bz W4 Ehii L,
EZSRE R L0 B L e L2 SUER B FRIE N L RN T +—~ U A (GBS -
IR E) CLADOHBEEZRTZ 2R L. ZHICEY, AR TRET
% ZRACRZ M O Witk FRAZIRED & 2556, FEXTRIS 9718 58 F K OV A
KEZBEZT IV ZAIBENZ E0Nm00, REEULZEPI Rz Th
HZEMNRETE . Fz, BEICX D BEROFERNEMORNEIZ X
STRELE R ->TEY, FEFTOREA KUK EOES Z T D
Sitr, MHEOR IR 6T, EFEL R CHUFEET R E O F~v—7
MEETHLZEZWOLNT LT, R, Z< OEBILICEETRDEGA
THLOEMENONTIE, —ABW ST O RO EA m & LT
b, BLEFEEFOEIEREZSR U ETHE L2 TS, ARRED &
LR Z RS> TIRVMB PRI THL EFHMI LT LE D /BN ® 5.
Al ALFREE L RR E LT Z A SUERZ MO RITE E I TN TE T
WHM, AR THELNLT =2 Th D, b5 52 HFHET 6,139 4, A1k
Lo HEPT 1,834 4, T L3 HEEFT 1024 (ARIEIZE~N—2R) (T 5
T—HEEFFOLDIFEL < I1ERV . Guldenmund @ F & ¥ (Guldenmund,
2007)IC L AUE, AR SN TV D RELZENBIY Dm0 TRAERE
EORENZEHAIE ETL0004EBA DT —% % H Db DL University of
Liverpool @ Safety Research Unit 23T - 72 % ?(Safety Research Unit, 1993)(ft
FHEPTAR, 19 HEAT 1,026 )BRETHY, TOMOFE LTHESF
FAFFEFT AN FE MG L 72 b ORI, B, & 5, 2004) (RN, MIAHE,
BREfZe & 8 A, AN 125 T 6,656 4, D HALETIE 29 FIERT
1917 40) 72 ENRH DD, THHOMFELE R L THrickE <, BAREN
DREEXEICBIT ARFTOEET -2 L LTHEHTE L THAS. Flo, T A
U b5 T > (American Institute of Chemical Engineers, AIChE)?™D
b5 7" v & A% 42 > % —(The Center for Chemical Process Safety, CCPS)id,
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BP 7 %Y X 7 ¢ S TSGR A RS F S CHRRR S vl TRAT R OVEATHE
BEOIER] ©55, HATHEIEO—>2 L L TEEUEAEEITH 2 & 2 HELE
L TV )5 (The Center for Chemical Process Safety, 2011). CCPS (2 X 2 #E45ED
FTIE, ZOX D REEGHAE TR RICHEL 5 ZMOERNI L HD
7o O R A EFTM O I 2 12T S 2y, EDERDH 5.
LL, AWFIEARLICE Y+t REREMET — 2 LR LTIZ5E, &
IR ATEE & LR/ T 4 — v U ADREE L TV D RIEEME D w2 9,
BEE RO OIEMNRETH L LB 6N D.

LLEDFER DS, ZOREBBINFEFTICB T L2 ko Ak
WIENTE 2 2 & 2mnd ERIFIC, ZaUbZWoRi REAEH LT, K55
EFTORDUIE CTo BB RPNEARTCHD Z LR LTz, R, T7—
ST DRER, LRI EHEIER T B SR EHFE R O T K EO L D R E
KEENFIZEETHZ &, T—ZORIMNOREEEEZ ST DD
KFILOWTHBEMET D AMREMEARIB SIS N2 &, F2, EMEOSHHM
5, FEMOLEIALDEIAEIIE U TR D RN E LR RN LD D a6k
WAL ENRBINTZZ LD, RZMra FEEFTICB W TLEEX R %27
BT DHBEOTRY — NV E L TUERTAZ EICLY, R EE LR X
<, BDRWNATO ZENTEDAMREMN A 5. Fio, ARBFICH W CTHS
L7eT —Zi3mEN A B ERZOREFHETN O B FRLRED M /N
B2 S3EPT, AMBEROFEFTKE KN EITEL G TND I LD,
Pl G2 % BT S O FEFTRHEICA DY TRETH LI LY, HoXk
ICE ST EREZRIET 2 2 L b AHETHD. ZNHDHER LY, FER
WIZE T 2 BHOZ RO B EZHET 572018, by T LULo
FETMNOLRRTREE X 2 FEFTE T, BIAIERAREEEZD.

SBROBEL LT, AIRICBWTRENT +—~v U AT — X (T2
FERFR E VIBEDT =2 ZIEH L TN, FHEEEDOHELEE X TG,
FERIZB T 2 F O R Z FRIL, RARPIIEIZORT S Z LR RO
ODHETITEVNEEZ XS, £, Zh o022 EMAICER L, HiE
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6, HOWTELLLEGE LR T 4 —~  ADOBEIZ DN T B
NDENEZZ NS, EHIT, B EBMEDEOIC X - THENRZET
D2, FEFNOIRILOHEE S EIE % R T2 BT DORELE M 5
TERBEELEEZOND., IHOBEMEOEEBICEL CHLONO Likin Akt
T TWSRER DD, RIS BREFEL T 2B E2E T
T, ZOREIALZKIS AT LORYME L ERMEORGEEZ B EHEEITH &
[FIFEIS, FHORKBEILIC ORI DO DFRIEE ED X HICKET D
ZEMEE LI OWTH| EfeE Mt tED 7.
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F4E REXEZHHERICEEZ5Z 2ERDEKEE
BirZEhibe LT—

4.1  FEERE LGRSO R LW IS D RIEE R & O D
B DR 5 1%

ABFFEIC BN TS, BEATE & BB O R 229 5 1A
EAE ) Je O DB Z 9 2 72012 2 DD HIEE W 5.

%1 OFIETIE, F 3 B TIThEE R M Za b2l (LUT e
(AT ZeX b2k LM D) OfREM, WAL X 5 B O
EWEZEMT S5, ZoOHETIE, EHEEEMOBYEEBENR—NED
BRI AN L CRIZEZ1T> TWbH 720, 8Hl Kk ORI EHE g & 8l
Bt B OB Z R0 Z AL D,

%52 OJFIETIE, WAL L CE SNz 2 DO BIT 5 B R
BEORRZHET 5. WTNORE G ERMIFLEbd 8#hET LIS
IREFSNTWS. B 1 0EMEHEIX, ZeTFERENOEET AF
TEE A 2 thNT 2009 FEICFE R L7=H O TH H(EA, 2010; HAT, 2010).
(AR TH¥Epraimm i 22t EFd2) H2 OofdlE, #H3 &=
(ZCiR 7 RT3tz ThoH. ZOMI L TES N
2 ODOFHEDO MG ITEE LI FEFT O RE2 AV, BEXEEZHY T 5
P JE DOFET L B ORI OBIE A R 2 2 L NTTREE D,

R, FNENDHFED BARK) 72 FNEIZ DWW TIIRIA LI TRk 3 5.
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4.1.1  WESER T 223 ER2 I OREALBIRI A 7 53 A

F 3 EICBWTUTON R R 22U LB O R 2 v, EHE
JE L BB KB ORIBFMHAN ED L D IZRR>TWDH D, ol kD
(ZBEHEH L TV D D ORRE 21T 72,

TEEEMITEZEALZH OME L, 32128V TRl Thb. 24
AL D 8T T M HES X, KBk LT 10~20 [, 2T 110 B DRk
THIRL S 5.

ARBFFETIL, ZORE b2 E oL LTS LR (FRE 2 7 2
R A THE R -V —F—7 TR [R& v 7Rk T %
Dftty © 6 FEH) Kb, BEHEEBLLT BEZ7I 2] L REZ T A,
B EEEEE LT T—k) LB LTy —2 &2 AWz, HBESHT 21T
D7, FHERE GREZ 7R LRREI T AZEDLEIZLO) - BIGIEER
B (—E L mIZE Lt D) EbIZ S AL EORIENRS > T-LF - Al
B SLA0FEFHEFATLIZ L L, TORBEERADHT -2 L0 32
HEF AT OXIGE LTz,
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4.1.2  HEEFTEREB AT L SRR R L AEE R 1A R ESU W R O
bt

FREFTERER T 22 A O R M OESE B AT 22 23U B Ot R
ZAWT, RELEZHEYT 58 HE O & B HEERE O OB
BUCOWTHRE 21T o 7. FEFTHIMAT 22 ERAIX, ZRTERN
T AGREFEE 2 02 2009 FIZEMLZH DO TH SR, 2010; H
FF, 2010). EMIAKIL 156 THH THRR SN TR Y, BELEZHY LTS
HEFTERERIC LV 1 FEFT 1 EE & L TRIZM T TS, Koz
AR Table 19 IR L7218V TH D, 708, AFHE TIIEEEHOHIC
B L CIERIRFICAT DN TR B OPFEICE END 20, FEEHLSD
7THIZXT U CRRIDERIT 5TV DL ARG THW B ALZ %R O fF]i% Table
20 DAY THDH. EEBMIT LB ClL, a3tk O 242 BEfR
TOHERICE L CTIEEEM 4« NOFEFRAM 2 720, FWIEEZH.OLE L
CRRIER & 7o o TV DL B AUSKE L, T AT 2 S ERA T,
LRIALDO A BRI AT 5 BRI 72 B MAANE - Bk 722 12O\ i
LW Z#R Le B C, FEFTE O /e, Dbk VL 2E 8
DRI OV TRHEEIT - 72, 78 HEMBARAICEE L.

ABFFETIL, 5 3 BICTHRAAEER T L2 Wr & FEFTar
TR RSALFHAER T ITEE LT 23 FERZ ST OXG &5 5. FHEFHE
T 223N 1 560 1 B, BT 23Uz Witk &k
TOHENRBECEZFHIE L1 A1EIZE 2o TS0, HEFEAM
T LSBT OW T FETZNZ IOV TR MEDO EASE R & H
HLAZDOOHTIZB W THERT 5.
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Table 19 FEFTHEN T ZEX AR & (EEBMIT RSB OREE (8 #f

LIS
Number of items
IR A R A B3 BT
Sl Questionnaire for LA
Axes HSE department | Questionnaire for
managers Workforce
1R =R
HE A =R a1 20
Governance
2. fE iR
RS 14 10
Commitment
3. EJRE T
T P 13 15
Resource Management
4.5
sl 13 10
Motivation
50%39 —
e E‘{Bﬁk o4 10
Learning
6. fE R
& bR AR % 36 15
Awareness
SH A BRAR
TR 15 15
Communication
BAFHE 5
Work Management
Tthral 156 110
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Table 20 R ZEPFTEMERIA T K EILIRAE DX RIHI

il H X [E
L ARt LA & AT B oo, R, R O WA R AT S s %
Governance WX (£h)—4) | KRREREBOFMOE, FAT, FHOLEEIT, ERBERO(5E
DRI EAT D L & HlT, YL & ZRE M A A LT 5 s L Tn s,

Q141 Operation department and maintainance department appoint "Safety leaders" to manage, coordinate and
support issues related to safety management, and perform analysis with collaboration of HSE
department and own department.

DAEOF ¥ VT RR L LT, EEE I, BRI O A f S, RSB O EEI NS
BEDANRY v YA NeFR L, ZREHEHMICHET DM E2H L, O EH R E LB A X
b, FE R TED LD IEL TV D,

Q146 Company provide training program to develop "Safety specialists" (Engineers have experiences of
operation department and maintainance department, skill and knowledge of safety management, and
trusted by workforces) and make his/her appointment in HSE department.

2 AL 5 0221 LA HIER D20, %%Fﬁ’f‘liﬁﬁ%ﬁ’ﬂ@ﬁéﬁ%@%f’ﬁﬁi LTW5,

Commitment —"=" |A plant has a concrete action plan to achieve safety goals.
RRNIHAESE, =7 IR (K - RAES) @i, REUGHRE. BEHE. RiFdE o
WA EED, BEAL - BT 57 ETEB O I 515 L L CRHMIE L TV 2,

Q232 To manage effectiveness of safety activities in plant, define focuses as rule compliance, near miss
reporting, number and quality of proposal from workforce, safety training, improvement of facitlities and
equipments, and control each activities with key performance indicators.

RIFOERER, EMIMA LT oA, ANBRERAICEET 2 TRIRERICIX, Z20m D O/
IZOWT, FEHOZEFMHAMOFMELMZ TF =y 7 LTINS,

Q321 Managers of safety management department involved in review of planned budget to make review from

safety issues. (i.e. repair and maintenance costs of equipment, personnel, etc.)
3RS B THF (BB o HSHAEERICIT, MELNPNCLT YZFETOLZ 2R, @EFHZ A
Resource WEBRBEEFRL TS,

Q333 . . .. . . .

Management Sub-contacting employees must receive plant safety training (Including learning from past accident,

safety rules of site) when they arrived at plant.
4. B HT A - 3 - RIS T, PR AR AR R L R S UE, TREMMZEX N, BHED
Motivation EBIHEFTELHERD D,

Q414 Employee can propose technical challenges. If accepted, he/she can serve it with sufficient budget and
time.

LRI RERAEL ER L, MEEN LOTEDDT Vv a T T U EERL TN S,

Q4_2_3 |Conducting company work satisfaction surveys, and provide an action plan for improving work
satisfaction.

5.5 Rk 0522 KEHEE. AEBEORS ZRMHHICERL TS,
Learning ~ | Off-the-job training (Off-JT) and on-the-job training(OJT) are used complementary.
0531 R ED72dOT v 7 M LY A EHRICFERm L T\ D,
~ ~ |Develop skill improvement program and organize training sesson on regular basis.
0534 HNBERT X 2= HDWIEREMICE Y| B TO~ Y —< AREZF L T\ 5,
~ = |Onsite one-on-one training delivered by experienced professionals.
6.fE I ERg Fex 2 BAREE, Bl OB - K- IIR) 7p & OBRBIRRICKT 2 xS FIE B S v, EHIHY
Awareness 06 5 o |HVEHE (UL - ) 23 SRS,
—"=" |Procedures are organized against emergency circumstance (natural disaster, explosion, fire, leakage,
etc.), and those are trained at regular intervals.
0651 ANHERA IEIC BT 2 HE N T T\ D,
~ ~ |There is a training program to prevent human error.
700 B PR 0716 INERTEBN 2 G I BT 5 72 R - FH A2 B L T B,
Communication ~ ~ |To encourage small group activities, sufficient time and budget are provided.
FEFNOF - b7 T NVETEL BT, ARBEBICIEICERT 5 AN EZ Sh T\,

Q7 2 1 |Reporting mechanism is established that accidents or incidents will be reported to local government,
national government, and public institution.

T8 - BT (PR G Te) MNEMT DM, BRI, Ry VAT U AR EITREmNIC
ZIML TV D,
Q723

Participate public meeting, symposium, or forum related safety organized by government and related
institution proactively.
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42  FERLEZ

4.2.1  WESERRNS 22 LRS I OREALAN R EE 7 534

EHETE L BIGEEEBORIKMENOFE N EHERT 5720, FEFEIC
EHERE AR 7R LRRIZ 7228 0E-00) - BIGEEERE (—k
T L BIE L7 b D) 2R ENDOUEER NI Z AU 5 I& I
DOWT 8IIENEFNDOFHGREZF M L7z, 8HIETIZOWT, FHERE
CHEEBRIIIN—THOVEEOEEZHERT IMRETH D t RIE
(Welch ©751%) THERENR I,

RIZ, Figure 11 {27 L 9 IZ 8HHZNENIZONT, FEFEBOEEE
JE DR A, BSGEEEROGS RS L, TSR E T 1
v hL7e. 7ed, ZORIZEWTIE, BEHFERE L BGHEEREOVFEA
NE—THLLEIEE T T 70MH Eic7Tey hEans. Lo 7T, WL
D ATIZAE ST A~EN T 0y N ESNAMENTIDIEE, FHEHETE L DY
WHEBBEOBRIZENH D Z L EZRL TN,

INHOREY, WO2HOOZ ERbsd. FH1IZ, 8EhTXTIZHWN
T, REBDOFEZEFTDERR L D EF RN T2y FERTNDHZ &b,
EHEBPRGEEERE LV bRV RERLTNDZEThD. Th
X, —RECEHEERIZE OFEEFICBWTRENRSIRICH L Z L, F
ToHEF ORFEM R & W LIBE T 2 I THHZ Enn, BHHOMY .
S A e VAT OSFEMR IR L CHBISBEEER LV LEE L T D
Z &, WNTHRERZR NG H D HRIZ OV TIIZ DY EFETE T
L EMIETLHEMICHD ZENBEREHESND. FH2I1Z, 8#inH b,
EHEEORMRITET S [EIRE ) Malbadak) (85K WEEE )
i, DR CUboREE ) (2B 5 TSR TERgh ) TREmBE 5 T8
PR DALY b E B & BIEEBE OTBES DI WEMICH .
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X, DM BT 2B, SHERUFEETOSEEZED
EE D D b0, FHIRSCHE OB~ DG5BT 2R £ <,
INLOETIHEREERE ARV MATHND EEZX TN E LTHEZERNE
GHEEBRIZEE SN T RWEERZNE D EE X HND. FRC THRE
e TREMREE S o 2@, ol & ik U CIRBEA KRS WEAICH 5 .
FTo, EBEEOE) \ZRT5HAIL, AxOEBEEICETL2HEAN
FLTH D Z b, kU ICE T 2B & bl U C e id
SN hEWE B bD . Rz, MEEERH) TEFER) © 28T, fho
fih & bl U CaRBES /DS WEAC S S, HL, TEPFEE (20 TEfho
il & i L TR, BUGIECERRE L BIRDODOBER Lo TS Z &
o, BGICBITERER (N - £/ - & - K (oxh L TEEEE,
BUHE3E B T 3R R 2R RIS & D FEFT A A SR OS2 E %
TZNneEXHN5.

INOTEREOREWIEHE T, ZREHICBWTEIELZREL, it
By 2 G CTHHEHEREN, B D ORI - CHEORE & G
SEATS TG, BUGEEBEPE LK C 25K & OTNNRFAET DA
REMEREWZ EDR TN DD/ R IV 530D, RIS, A TR D72
WIHH Th-ChH, BEABOAUIBSMHEEE LKL TELZ &
5, BHEBORHE IV LHY TOEBICTRENEAE LTV 5 ATREEN R
V. Ko T, FRCTRBES K E WHBICOW TEEEFHEICET HEAE - oE
IEEOFHENIE - BRE S 21T 2 581E, BBRIEEBRE L TELRTV bb
B EXRE ATV, RO TREZ FREZR RV O T NN LV RO N5 &
ExbHiLD.
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Wiz, xRN E L g & B IEE BJE O RIZE OB SOW T 217
STz, ZOHNTE, FNENOBERBIZOWCTEEEOEHE B O FE5
SR BUGIEE B8 O RISk LB T 24TV, 2 OB E A SR D
DIETIT o7z, 7038, 109 [ 2 b R UTAHBE AT 2147 - 7ot R, WikHEA & 7
S eI E Lo Tz,

ZNH 109 D 5 5, EEREE & BIGIEHE B8 ORI CHBIRE BT 15
1% Table 21, FHBIFREL FAL 15 % Table 22 (27”73, Table 21 (Z/R L7z 15
FHEOW TR THEKRLE 1% THESRMEETH Y, Table 22 (T/RLT 15
FIZOWTIF R THERMEBIIA O/ > 7. Table 21 OFHEIRE EAL
15MoERE LT, 1) BERNRESCET L0, 2) WHIsthom

DHACET DB D, 3) RIEOERRICEFKT 200, 4) FHIEO S
HIZRERDE Ny 7OBEGIZET2bDORENETOND. ZNHD
RENZBIT 2 NAIE, EREPRE B O & BIGIEE BB DRI
BENH L LD LS.

Z DL, Table22 OFBMREL FAL 15 o@EAE LT, 1) BFHEHE
J&H & OHG~OMEICEET L0, 2) BEKE - oA EICHE
T5HD, 3) BMHENO I 2=l — 3 O ANMBETR, BROGEICH
THHLORENRFETOND., 2O ORMICET 2L, EFHEREOR
WL BIGIEE BB OFGERMBEE L2 & h, EEAEE OFMN & UG8
DHCHENBEORREZHWT 5 Z LITRETHL LB OND.

VI EDRERNG, N & - TEEHEE L S50 B O M aAE
Mzrdbod, FHERORBIISGWEEEE O L HEZ —UIR &
RWEHBENS D ZEDRRALMNL o7, F, TR ERLRY, B

ZRUT D BARMRIEE), RIEOFR, BRSBTS 2 LA OISR E
k7 OBGIZE T 2 MITmVEB 2Ry, EELEE A 5 OB ~0
B, ZEHE - MO ITHHENDO A X 2 =7 — a3 0 A
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BIER, BRDREICET HICHRMTIIHEZ RS 2N &b, K2 Tl
Mok o B ICBMRT S E CTEHEE R L BLGIEERE OG- L U RS
MRO BN DHEA T, BEERNFGORNLTET L Z L BRNETH
D2 EMTDOOWRER L VIRRE T,
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Table 21 EEERE L BHCEBBOEZ X 2 HEMREK (LA 15

fii)

Items

ZAEHMAI, B TR0 St BARICAMESE L2 DEH T 202 AEL T D

(i i< sz Gpit
107 LA | 3414 ‘The company has prepared some easy to use document to inform about safety rules and prohibited activities. 0.88
, W |V AP TROANBERS ST
o vy P,
110 | R| 3IREHR | 34lfk Downsizing or personnel job reduction have occurred at your company. 0.87
18 ok | o BRSO H - TEIZONTHEEFTRE TRER LT VES RSB OV TRIREL TN D 0.83
AHIREDS 77 |Safety initiative are shared with entire workforce, and excellent actions are acknowledged. :
. iy oL LEHEEE LTV D
o vy
10 BBV | 2085 The sub-contracting company is implementing its own safety activities. 0.81
; BB 2 2 OBCE - RBRITIS U TALET 2 =% 23— MHIER E03d %
‘, P
9% 4B | 34 Senior experts considered and developed based on their experience and skills. 0.81
HERS - BE - R TR ED IR =R MOERENRTLS - FEAMFT O TEY, P&IDE—FHL TS
54 6.fEAR 2JikY5 | There are systematic symbols/numbers labeled on the important components, such as valves/plumbing/pumps, and it coincides with 0.80
the P & ID.
" TERITE S 7 (2B - 2P - BERRIL) BT shTnD
TRER | 2.8 .
55 6fEBRERM | 255 The important valves are labeled with tags(Open/ close/ do not operate). 0.80
. A SHEOEEBICHBBEIOR L TREHFT LT 2HEL T D
o vy
9 SHPVET | 2085 Sub-contractor employee receive sufficient training on the safetyA 0.78
BAL - Ao FEAEEAEE - S, ZORBIC L KBS Th S
12 5.5 ¥ 5k | 2J¥35 |Experience and finding from incident which happened at other worksite / companies are also communicated and taken in 0.78
consideration at our worksite.
s ROV A7 TRAA L R E LTHAZOPAR L 23E M LT %
so | | s | 2 |50 . . ) 0.78
" " |Process risk 1t method as HAZOP is used to assess risk of equipment / installations.
. HRE by TR AR L REOMEEERR L AT HDORTFELT>TND
- P
102 2B | 3L Top management visit workplace to communicates and share values on safety with employees. 0.77
o | o g |PEERIERONNCE R DDA 72 ) 227 Z4FE L, FRNCHREZHT 5 & L bic, FIECOWTLEEE TR LTV D
53 BfEBRFR | 2055 Before non-routine tasks are performed, risk assessment and barriers are reviewed. 0.76
s | g | ZEREROBEEE by TICL YRS, HRICEMSNA TN D
98 LA | 3.4k 'Top management communicates and show that they puts a high priority on safety. 0.76
56 2 VR OBURER LD T2 0 D 2 7 HMER S, BRI % 52 5 EMA 8 EEL T0 D 076
™77 1 Lockout / tagout procedures are used during work, and permission is granted by the shift supervisor. :
15 2 B CTORME - AFEIENR L0, BEIC Lo~y Y —~ UREM TR TV 076
%7 n order to improve operational skills, one-on-one guidance is given by experienced co-workers. )
Poran H 4 > L. 3 AN
Table22 & &L Bl DEEIZKRTT 5 % ML 15
)
Items 7
y MEER 22 2 OTE AL - IEHME L= 2 a8 % 0
I i g .
26 | R| 3HIVEF | 2005 There are too much useless or inefficient meetings. 0.12
ERIEHEOF ] - TR TEY 2T KA A& 52T
68 TARTLERAT | LAEA During preparation execution phase, supervisors/management give me appropriate advice. 0.13
y TRIfERMERTH BRI L ES
85 | R 8EW | LEA I believe that professionals are able to perform even dangerous work. 0.15
etk CONFBURIZEAF T 5
mz | o pkie
5 TAHILERAR | 205 Interpersonal relations between employees are good at this worksite. 0.18
» ERIOFHIBHEFICIE LW & Shaliagsd b
87 | R | 7TARILEAR [ 1AEA Decisions made by the management always right. 0.18
) LREH « AONEITHEN THRICL > TN D
2l o
n FEEK | LA Safety training and education are useful and efficient. 0.22
E RIS T O BNE R OHERARIL AR L T D
fl 2.5 N . . . PP y
7 (e Supervisors / managers have good understanding of their employees jobs / responsibilities / progress. 0.22
LA LD 7D OTTEIFHE -« i3OI OV TR D OB R AR L TRE L TS
S el L
50 2AUERL G | 20 Employees' opinions are taken in consideration for revision of actions/measures to improve sa.fetyA 0.22
ERIZEERRBLEREEAL, HIAPLEHLTND
69 TARTLIRAT | LA I respect my supervisors/management because he/she have deep experience and effective skills. 0.23
- , AADBRIZED I A« FTTADOTEEZBRLTND
BRagak | 2085 i . .
44| R| 6falRati | 2.0 Employee could be blamed after an incident caused by personal error or mistake. 023
- Z O TIIER T L O NBRERRICH %70 235 0 BAIHRE R A L— AT TE R
P o vy | o s 4 5
27 | R| ST | 2005 There is an age imbalance in the composition of the employees and the transition of technical skills cannot be completed smoothly. 0.24
— o | B L RHECHMICASTTATSBINLTNS
23 2HHER G | 205 Management participates in safety education and training with constructive manner. 0.26
BT HER c BRABHEFT by 7 I by TR A DA D D
maz | 0 pkie . . P
4 TAHILERAR | 205 Methods to communicate about opinion and concerns regarding safety to management of worksite are provided. 0.26
s B - A - ALK LG WREK TH S
f 255 . . .
3 TANTLIRAT | 2085 1 do not hesitate to communicate about my concerns and request with colleague. 0.27
LARLY L TREEET S ERICIFEN T o
76 | | L | L [KES 0 b LEEEAT D LS < 027

I don't want to follow instruction of supervisors / management who set more priority on production than safety.
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4.2.2  HEFEFTEREBIAT LS TR R L AEE R R L e W R O
g

BRBIZ A 2 R 2 W 8 O 3Rk & HIEE B E ORRO B S
THFEEAT S 720, FEFGEE LA UERE & (LB M RasUb2
T O WIF I [AIE & AT - 72 23 FEFT A ek B0, S i ) #4045 ¢ R
A, PEEEMNTZASULBE D4 109 0D 5 BATR & FBE 2 5T 05507
%{T-7-. Figure 1212, HIEFTEELIT 22 ULRERMICH LT,
B 22 b2k ORMMNED 5 WITAOFERMEEZ R LIZHAED
WK LT, BEBoT-bOE . EOMBEN% < HZHEH % Table 23
12, AADOMBENE < K- H % Table 24 1 Z/”7.

KHIEOHENEL < HAHEEIE, Q4 1 40 K5 - 5 - fRICTC, PrkAy
REANREAZER L CRASWIE, TRERMEZEX LN, AbZDE
BIHEETZHHENSH S THY, 109 M 73 B & A E 2 EDHB (p<.05)
oLz, $£70, Ql 4 4 THEHRE PR, G EEHM O T & ICLe
V=X OipEZED, UM OZ2EROIFERNZ L D ELH TN 5.
LB PNIFEN EEROLZAE B BET 2R 0 - B8R E 2 AT
Hicsh, LY — N D IE RS E A2 EMIICITY, ZAaICHE
FTHEERIB LOZOBFIZONTRE L TWD, FEISEIT i
FfE L, MEREEIT-> TS, | (109 [ 64 ), Q1 4 2 [%KG8, 1%,
PEDORX, #2V —FNEMT LREEHERZPMRICTHE L BIC, &
2 —ZOIEBE AR L TV, FRZ, B2 —XI3EE, % BLoR
(IR D - A - FHRR AT o TV DL (109 [ 61 [) 72 &, &
Y —FORELZOIERICET &M Z OHEE & EOMBEAEZRL T
Wiz, ZOIEN Q2 3 2 ZATRENCHAINESE, =7 I A (k& - REA
W, RRWERE, KEAE, RMAEREORRZED, Bl - &
BbT % 72 EIREN O M A AL L CRE L T 5. 1 (109 R 47 ),
Q522 MEAHE, HEHEEOMG ZFMANCIEmL TWDH. 1 (109
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471) 2B L OEE EIEOMBEEZRL TV,

BERADOHBP<05)73 %2 < H-H AL, Q4.2 3 Ity 72 BRI i B
WEEZEmL, WEER LOZOOT 7y a T T U B ER LTV, |
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Table 23 IEOFENLL H-HEE

MBI 7= H #(p<.05)
Number of questionnaire items
(in questionnaire for workforce)

with significant correlation

25 e ) Posne | Negtve | oo
7 Questionnaire items (Questionnaire for HSE department managers) . . R
correlation | correlation items
LB 44;'6[5’- E T, P R BE A R L CERA S R, TREMMZ S 2 Oh, BOZOREINERT
Q414 | S HER D S, 73 0 73
T Motivation Employee can propose technical challenges. If accepted, he/she can serve it with sufficient budget and time.
TR, AREE R OB T L Ic R ) — X OB A ED, UEHMOZLEHOFEBIRRE LY E L&
DTG, TRFREMTHEFTEEORZRFIHCHEST DRI - BBRR L EGT 2720, 2R —FHH
T DM A EHENAT VO, BRICBT 2IHEIRIE LOZOHRICOVTREL TV D, FEFTHH
Qlad LAHAR |2 Ui L, RERSREAT> T %, 64 1 65
T Governance |Each department appoints "Safety leaders," who collects safety management activities of his/her own department. HSE
department regularly hold a meeting to share the activities and experiences, which all the safety leaders shall attend and
present their own. Plant top management also attend the meeting and support when needed.
Bk R BEORIE, LAY — S NFERT L RAFHEBLVIRICT S L L bis, BRY —FOIFBEKELT
LRk |V 5. FRFC, ) —Z 34, R, BEORICEMRTLOMSE - 8iE - HRET>TVD,
Ql42 Governance |Managers and supervisors clearly define job of "Safety leaders" and support his/her activities. Also safety leader inform 61 1 62
to managers and supervisors about progress and issues related to his/her job.
BREBHAET, =7 I (4 - RES) #l, REUEHRR, REHE, Rt X ofaziED,
) HE - ERLT D 72 EIEBOFBEE R L G L T1 D,
Q232 ZAFEW‘;W 7 To manage effectiveness of safety activities in plant, define focuses as rule compliance, near miss reporting, number and 47 0 47
T Commitment quality of proposal from workforce, safety training, improvement of facilities and equipment, and control each activities
with key performance indicators.
Q522 EOEE. HWHE OBF AR IR L TS, e 0 w7
- Learning  |Off-the-job training (Off-JT) and on-the-job training(OJT) are used complementary.
TREHIER & KT 272, iR . BEEHSMOMRICELERATOMLELEE (Be
i |V L RAREEEORWONE, FT. FROLE LT, R ROEEO M 21T L L b,
Qra1 | VSR iaguam e e Em AR LT S AHNCH A LTV B, m 0 m
T Governance |Operation department and maintenance department appoint "Safety leaders" to manage, coordinate and support issues
related to safety management, and perform analysis with collaboration of HSE department and own department.
Q521 5P [EMINCEENEON ) F 2T AEEEL, HLWHEZRY ATW5, 27 0 27
- Learning |Training contents are constantly reviewed, and new practices are adopted based on review.
Q531 SRR B Lo 0T e s T MY A ERIICERKL TW5, 27 1 28
- Learning [Develop skill improvement program and organize training session on regular basis.
O b Uy b ETED TRAFE DN S, Z OB MM 2 kbR AR TR R ST 5,
5. PRk . . . . .
Q517 Learning Incidents and near misses are analyzed by root cause analysis, and lessons learned and corrective measures are applied 26 1 27
to all other department.
Table 24 ADMENL L H=HE
A BB 72 H #(p<.05)
Number of questionnaire items
(in questionnaire for workforce)
with significant correlation
B s EORB] | fotB BT
F . L el (.iﬁﬁhﬁﬁﬁrﬁ]”) Positive Negative | Total # of
Questionnaire items (Questionnaire for HSE department managers) . X R
correlation | correlation items
Bee 2o BARSEE, Sl (BRFE - KUE - IR 72 & ORGSR 5 0 HS TIEA G S, BRI iE
6falmiRa IR (WLL - EHh) RS hTns,
Q632 Awareness |Procedures are organized against emergency circumstance (natural disaster, explosion, fire, leakage, etc.), and 0 19 19
those are trained at regular intervals.
7 AL AR FEFNOFY - b7 T VETE, BT, AREEICRHEICERT LML EZ 5T 5,
Q721 Communication Reporting mechanism is established that accidents or incidents will be reported to local government, national 0 19 19
government, and public institution.
Q716 THIEERE | /NEFTE) A RSS2 720, BER] - A Z M L Th D, 0 25 25
- Communication [To encourage small group activities, sufficient time and budget are provided.
(i 52O FE CHER O HEH R ANMCE R E W EF A ZHE L Tn5, #iE Sh-Risicx L
T, ERTROVFEIRIIL, &ECRIUTRO 2D DRIEZITV, HRNTRANCT 4 — Ry 7 L,
FHRIRICHBBHML TV D,
Q422 4'@&&” Company provide systems to collect employees opinion and complaint, and issues collected through this systems 0 30 30
o Motivation  [are treated by plant top management who are not in report line of employee made complaint. After improvement
of action introduced, company make feedback to employee promptly and results are also informed to plant
general manager.
TTEC - BT (BMRHEBI G 1) 2 EMET 2 IHHA M, BRMI, 222 VRV Y Ak LTRSS L
Qa3 | TR s . . . . A 0 32 32
== Communication |Participate public meeting, symposium, or forum related safety organized by government and related institution
proactively.
Q423 AEBET | AR RN AL B L, WREN OO0 T Vv e T T U EER LTS, Conducting 0 59 50
- Motivation |company work satisfaction surveys, and provide an action plan for improving work satisfaction.
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IO LR E 2R T 6 HA THl SN DT [F M & LTk
54 K71E, BRI e PkRC T — AN T ORI L2 BN T IS #Eim 2 o 5 8
FEa2RT2HATHKIND T2 THER L ZARMEOFE] &Lz, &§5

TF1x, HEFOSHOPESH ek, BB AR ORI et ilis & %
AT SHETHRKSNDZO TGV L) L L. 26 DHEE
T — LU — 7 BRI T 5 S THFZE(Rousseau et al., 2006; Salas et al., 2005;
L, 2008; /Mg & EAI, 2009) & bhig L, B LA H W5 729
WMhzdEzons. 5 HE LEBRIE, FPL—=70OfHEEL LT
MNBZ e x2ZBE LSRG, RFRE2T TRt TCHEMOEL
572, WEERRTFEE L OBER L.

5 R ICk 2T VOHEEEZ iR T 572®, RMSEA(Root Mean
Square Error of Approximation: *F-%J 2 FERAZEN-HFRNC L DMREEIT - 7Z.
Z DR RMSEA=.052 TH Y, .08 & FH 572X A & Hlr T &
5.
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Table26 F—AVU—7 BIEHEE ORF 2R (Promax ElEs& DRF /37 —2)

X7
2 3
BIRF F—bRA L ASA~OELL
11 oD A L R—=DITERHEAT R I L& Ff > T D .73 -.11 -.02 .13 .06
13 DA AN—DHEFERHREFEHL TWD .71 .04 .05 -.01 .04
12 =7 (F—2L1) NTRERFEREZA IV ITRIMBATVD .71 .01 .13 .00 -.01
14 =7 (F—2) NTEHAEMICEATEZLI E LTS .48 .22 -.03 .06 .15
B2RF  BHMIE
23 IN—T (F—L) AUN—ZRRDLITAT 4 TRBER T 2% ANLTND .03 .77 -.08 .22 .00
21 TNA—T (F—2L1) AU 3— 3B B bR ROk 2 B AhTnd .09 .76 .03 .10 .03
22 IN—7 (F—21) NTEFPTRTEI(EZTWD .15 .74 .20 -.06 ~-.18
20 AUN—[LETHRSTZZ EIZOVWTHRLE>TWVD .04 .59 .17 .14 .13
19 =7 (F—2L) AUNAN=[TH LWMEA - ik - B2 HE2HHEEZFF > TR AT b .02 .50 -.09 .23 .26
16 JN—"7 (F—2) AUAN—ZARNTHORBLM - / v ZRBRICIEAE L, FATHD .20 .38 .03 -.08 .28
FEIRT F—H
09 IN—7 (F—2L1) DA N—% AMIIFEFELTND .08 .07 .73 -.07 .04
07 IN—7 (F—21) NTIHEEIIII2a=r—2a v ONEEBIXTWD .14 .16 .71 -.05 -.12
08 ZN—7 (F—21) OFRTREHELLAFLTND .04 -.10 .55 .11 .30
03 ZN—7 (F—2L1) DAL A= LomnY LHFEL TS .21 -.06 .54 .17 -.01
06 ZN—7 (F—L1) WTIEAFTHETE ZFHERTHATND .15 .20 .53 .11 .08
10 ZN—7 (F—2L1) NTENENRZTREEEZIMRL TN D .16 -.05 .40 -.11 .39
BART PR EREOHE
02 ZN—7 (F—2L4) Tk, HLnI &0k Z L ICI0 T RBRH D .01 .07 -.01 .90 .10
01 ZN—7 (F—2) AUNA—TEROENCRILE BN TICER RN TETND .12 .06 .08 .55 .02
FEsHEF BT AVERE
15 ZA—7 (F—2) WTIETRGUIE U THEFEOSHEAZHREL T D .24 .15 -.08 -.11 .51
04 RPUIGE LTI N—T" (F—2L1) PERTRE AREEZHRFLELTWD .04 -.13 .31 .27 .44
05 AUN—MTHE - FEELZEVIHNE>TVD .00 .08 .25 -.02 .41
17 Zh—7 (F—2L) NTHURa 7V 7 bRRELESRA I E<MHLTND .17 .32 .01 -.04 .37
18 A= (F—21) DAAN—THEEROTDIZENETNATORA MR LTS .14 .15 .15 .04 .31
KB 2 3
1 72 .74 .22 .65
2 - .69 .44 .68
3 - .38 .68
4 .49
5
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/Johic F—2v—2 AfFEHEA ) ORFHEEZ AV, [F—AU—2H
BERE] KO [F =T =7 BURRE ] 2k 5. [F—L0—7 BIEHE
H] ORFOHTED TF =D A S~DBJL) TBAME) T —M THkER &
RMEOFFR ] BT AW ERE OS5 HFRMELNT-DT, Zhbid 2o
DREDOTAREE Lz, [F—2U—7 BERE] [F—LU—7HIRR
) I, R ECEEE~OREZBMEGH LEEKTRL TE O
PRAES T RERS L Uiz, Mk Lo REDEEMEZ RG22 72012,
FHEMERE 23)2HH L2, 5=V —Z HERE| O/a Ny 7D a
PR, TF—2 A NA~DBL ) ((84) TBIAMES (89) [H—) (.88) Mk
B & ZARMEDTIE ] (73) TBHT B W L% (8D e WTh b+ fEE R L
7. FCL, I F=L U =7 BURRE ] D affEUT [F— L A A~ DEL
(.86) BRI (.89) TH—ME) (.90) [Pk & ZERMEDFFE] (77) TEIIT AW
EHEE) (B IHLbWT N aREE R L. KR, [F—bTU—7
HEERE] 15— U —27BURRE] & IC+aREGEEERGELND Z &R
17> 7= (Table 27, Table 28).
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Table27 F—2U—7 BEREORDFHKE & EEMEMRE

R ML SD o
F— I A N~ DRH 2.85 .93 .84
B e 2.96 .99 .89
= 2.80 .96 .88
PRk & 2RI DR 3.28 1.14 .73
Bhid &\ & ek 2.87 .91 .81

Table 28 F— AU —7 BURREOLEHEF & L FHRMEREK

R MEE) SD o
F— A A L NA~DEHD 3.39 1.06 .86
B e 3.45 1.03 .89
F—E 3.36 1.06 .90
PRk & ZREME DT 3.64 1.19 .77
Bl A& b gask 3.32 .97 .85
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Wiz, [F—=bT—IFMRE] 2T 5. [F—5 7T — 7 5l RE
3R 1 OKRHEE THEROFHG) LLTICET 6N TS THHE ORI 2 H
MEEIL, HABTRLTEONTEEZ RERRE L. [F—2U— 23
iR OEFEEERETT 2720, FEMEREEZERLEEZA, 7y
Ny 7D ald.89 &7+ kEER LT

[F—2T—7 BERE] k) [F—2TU—7 BURREE | OZ Y45,
[F— 2T — 7 TR ORGSR IS X AR S5 R & RS
BRSO URET 21T o 7o, BRI S & IR RO A L < e
&, HREERAWNTHEZITo72. 72720, PREICHY T 5 MICHE
BIREENEDEE, @D D WIS ST EI% O 2 B
DNBENRNC T2 D X9 T EEToTWD. REREYTHL e BHIT,
FEZFIZBNT [F—=2U—7 BERE] OF% MLRERRIL [F—La0
— 7 BURREE | OF TAMRERRE Y& HtE/ s <), o 95—
LU — IR EE] (28T 2 @GRS R L C [F—2a T —
7 BURREE] O FARERSRE L FEHERNNEL) 2d. £z, [F
— AT — 7 BURRE] OF FARESRSND [F—20—7 BFERE] ©
H FOLRER S A GOV, SR ROTRNNEL 725 (=RIZHE OH
CHIEELBIEDF v v TH/HNEWN).

Table29 |29 &80, [F—2U—7 BERE] 1TTXTO FLRAEIC
BWC [F—2U—JBURRE] L0 & FARERS RO N & MEZ
ALTWD. 7, [F—AU—=27B0RRE] OF TREICZRNT, 5
— LREOFH ) 2R D E AR AR & i LA FALR AR
DR EMEEZ T LTS, U EDZ &b, HFTMRENZYTHD
CHETEND.

BB, TNENDO TREZHOWT, [F =T —7 BERE] KO TF

— AU —JZBURREE | MoOBRERT Lz, ETlk~7z@my, mREICE
FAHETFMNREOBRZRIL, F—2 U — 27 RENRBHTHIUT THEE] & [H
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W1 OTEER D72 < (TREEE) & TBUR] OF v v 7/, £95Th
WIGEITTRREL T D (THEE) & TBUR] OF v v 7RREWV) LEZ S
N5, ZOBMERBENL L TWD Z L &R T 720, mibko @S alt & RS
HICHEIL, ZNEROREIIR L [F—2U—7 BERE ] O ML RE L
[ F—2U =7 BRRE ] O TNREMOHBEEST 21T o7z, ZORR,
EFREECIRWT TR & THUR) & AL REOMBERET, [F7—24 A
Y S~OB ) (52) TR (57) TE—1E) (.53) kiR & ZERMEDFFA
(38) BT HWEFHE ] (53)TH Y, KERHEICBWTIE, [F—AX N
~OBR ] (39) TBARMES ((39) 1) (29) THkik & ZERMEDFFE ) (125)
[BhiFanWEFREE] (36)Th ol miGREEOT N LD mWHE 2R LTz
ZEMD, F—L U= REN B RTF—LIZBWTIX THEE] & THUR)
DOFEBER/NS L, ) TRONTFT—AICBWTUITRBES K E VIREEICSH 5 2
&R STz,

Table29 [F—2rU—2BERE] & [F—2U—7BRRE] FTFMRESN

— > ey ——
R (e Bt " PR Z Ik i

SEH SD SEH SD SEH SD SEH SD Sy )

F—AhU—7 = AR 2.85 .93 2.96 .99 2.80 .96 3.28 1.14 2.87 .91
EEARE 2.55 .81 2.61 .82 2.48 .83 3.05 1.07 2.60 .81

ISR 3.16 .96 3.32 1.02 3.14 .97 3.51 1.15 3.16 .92

F— LT — 7 R Aefk 3.39 1.06 3.45 1.03 3.36 1.06 3.64 1.19 3.32 .97
AR 2.82 .82 2.87 .77 2.75 .77 3.01 .98 2.77 .74

RS ARE 3.98 .95 4.06 .90 3.99 .94 4.30 1.03 3.89 .86

AR N=874 =fAHE - N=447 (KA SRE  N=427
F—LU—7 HEEHH: BEFHICEETHI=1) [Fo<EETRN=T]
F—2U—7BURER: TFEFIC)I EL Vo T0BE=1] £ 3 E V> TNARN=T]
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523 L F—LU— 7 BEFORHE

F—LfE e F— LT — 7 BEREOE MIREOMEEZRTFT 5. A
Tl oneTF—L U —7 BIEREO T RESREZFIHA LT, v X7
A MY v 7 HETH S Kruskal Wallis BE(HIA, 2006)% Fliii L, 7 /L—7
MDOEZEL SELEFEL 5% A E/KETHRIE L7, Kruskal Wallis #7E D
FESR, THEFE) 135 2O FIRERTIZRAWTHERREN L.

[ F— U= BERE | BLIONIF—2U—7BNRRE | 2F8]H L T,
TSR E & ORSEOMH L O v v 75 %17 - 7= (Table 30, Table 31).

[ F—2 U= BURRE | X [F—2 T =TGR E ] O RES S
D&M ISR SRR (H) SREAEOQICHEILCRIBL, THEE) T3
W f e (LUNBUR v~vm) | TEBURIERAS A (DL FBMR L-VUR) | %
N NIREfE O2 TALREIZ BT 2 RESE OB OEITH BN 8 % )
EI)DREEAT -T2, UIFFEICBIT A G Z R 5701, THEE) &
[BUR L~V ICHERENEN &, THEE] & TR~V kDY
[BLR L ~vE] & TBUR LUK OIICEERZENH D T & &Gk
HMENE LS. £, 3 M ORI Kruskal Wallis #REIZ L VATV, ED
®%ENZEND 2 BER O 2% B L 2 Mann— Whitney IEIC L VITHo72. HE
3R 1%, Kruskal Wallis #2E1Z p<.05, Mann-Whitney BEIZR > 7 = o —=
DARENXIZ XL HEEE HV p<167 Z Wz, ZORER % Table 32 12”7 .
AEEMREDE, +oleth 74 20 7Ll E) B Ebik
TRAEICBI L TIE, 3 X_RTO T REIZBWT, G OF 4R FZ2kRE 3
KoM ARERENR L. TAEE] & TBUR L~LE ) i >W T,
[F - BB - B RO DEZESH - —RF5 - E - =M - Bo) ©
AR T CHEERRD LN OO, MREERENRR LN T,
ZoZ s, THE] & THREOFEHFRE BURL~LE] & TR
FE DS ORI A E 2 EZNELS, EHO L WTF— AT EE L BLRO
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TeHER /NS W EF A DR mV. WIS, TEEE] & TER L~V
%, TEh - RRE . ME) KON TRRGH OF 4R 2BREFEREN AL OGN
= T, EEOEWF— AT, BELBROREEN A NEE R LT
W5 EBIZ, TBRRL-~VLE ] & TBRR LU 1T TR 2 - 2 ofh
) OFIRF RO TAFE -8 - 975 - 1655 - A - Fer - B T3
1 OFE ARTERS TRTOMECHEREN AN, Ziux, &
MEWF— AT T REICBWTHEICEWERZTTZEZR LT
5.
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Table30 [F—2AU—7 BERE| OBERIEY

FeD AN Jkifk & AR e
i ~OB A ot i ieta. gray N
SE1) SD S SD 15 SD S SD S SD

TN L - TR T ¥ T 7 A o7 - COMER T oo =7 2.58 .98 2.54 .86 2.46 89 2.42 .95 2.55 .96 26
FERERFTE - IS RAFTE - HARBRSE - = OMAFSE - B 2.91 .90 2.82 .99 2.76 .94 2.70 .97 2.81 .86 37
FRE AR - FREAE - N - B - TOMES - A v T 2.62 1.05 2.79 1.09 2.53 1.01 3.27 1.14 2.67 1.01 45
g - ¥ - iY - B/H 2.81 .87 3.05 1.08 2.82 .97 3.42 1.03 2.93 .93 66
AFF - RE - UE 2.88 1.00 3.15 1.03 2.95 1.11 3.80 1.39 3.02 1.01 69
BEFEG - —RFES - BE - A &EN 3.07 .90 3.24 .95 3.13 .99 3.77 1.14 3.12 .87 83
PN e I e S 2.80 .80 3.06 .78 2.67 .75 2.98 .78 2.80 .65 26
TR 3 2.73 .89 2.75 .83 2.57 .80 2.74 .95 2.71 .91 49
pEdh - B RE 2.99 .97 3.04 1.11 2.91 1.06 3.27 1.18 3.05 .96 37
kg ¥ - 2 ofthEg 3 3.01 .92 2.90 .84 2.65 1.02 3.03 1.02 2.84 1.03 17
BRIE « —E R - 3R - THEE - ZOMERKGE - —E R - BER 2.80 .99 2.98 1.09 2.69 .91 3.37 1.14 2.78 .95 51
TYHAF— - EH - wE-FHE- 2O VAT 47 2.89 .90 2.79 1.07 2.85 1.07 3.13 1.20 2.87 .89 20
PE¥EH - (RTHH - AL — & — -« RS 3.02 .85 3.20 .73 2.93 .83 3.63 .91 3.04 .85 27
AEPERN - SVEEE - TR - i LA 2.89 .81 2.94 .87 2.84 .86 2.86 .99 2.89 .80 40
A Et 3.06 1.04 3.07 1.06 3.00 1.12 3.36 1.22 3.02 1.01 50
ik g - 1F¥ER 3.13 .87 3.35 1.14 3.19 .99 3.38 1.21 3.12 .90 26
ZOMERY - BT - HHE - 2.47 .95 2.85 1.08 2.50 .98 3.30 1.31 2.68 .83 27
RT . : =T BA=2/A2
;%ggﬂz,ﬁ%&i;;z/ﬁ”&/F WeF B - TR 5 97 74 3.06 .82 2.93 .78 3.28 .94 2.86 .70 48
PREF - B - BEAE - R — b 2.81 .97 2.89 .80 2.90 .88 3.13 .98 2.92 .75 32
2 EWE A B (5 SR . o fESEHEY &
Eﬁ;ﬂ%%@iﬁzﬁég%iﬁ”% PRAEERD - fFARR ) 2.42 .90 2.34 .85 2.29 .73 3.10 1.09 2.36 .77 49
HEREME (#E - "B+ - #%) - ZOMEME - Zofh 2.86 1.01 2.86 .99 2.80 .87 3.44 .94 2.93 .97 49
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Table31 [F—AU—J7BURRE|] OBRERIFEE
— LA el BiFan
AR fita %«@F%L\ Bl fic #— %%)t%?g‘i }J&j;)ﬁu% N
¥ SD By SD gy 2] ¥ sD

R A - G - v — T 4 v/ - ZOMAeE - 7 H 2.48 .98  2.29 .78  2.46 .83 2.35 .92 2.11 72 13
Tv=v7 L 3.85 .70  3.54 .61 3.73 .73 3.69 .75 3.62 .69 13
FERERFTE - S MBFTE - B BgE - & OMBFTE - B%E H 2.62 .69 2.67 .72 2.53 .65 2.42 .92 2.48 .52 19
L 3.81 1.14 3.83 1.13 3.77 .05 3.69 .06 3.81 1.20 18

R - AW - LW EE - 2OMEE - AY Y H 2.52 .81 2.71 .99 2.49 .88 2.88 .19 2.58 .82 24
7 L 3.96 1.14 4.12 .99  3.93 .01 4.60 .97 3.90 .89 21
W - ORE - M - WM H 3.03 .74 3.00 .75 2.97 .79 3.19 .84 2.86 .62 34
L 4.19 .79 4.19 .99 4.13 .91 4.38 .02 3.88 .84 32

{3 Ve H 2.51 .73 2.70 .73 2.51 .67 2.91 .81 2.65 .76 35
L 3.92 1.06 4.02 .80 3.85 .08 4.13 .16 3.83 .72 34

HEER - R - R 2 &N H 2.86 .76 2.97 .62 2.83 .71 3.18 .93 2.81 .63 41
L 4.15 1.07 4.19 .90 4.22 .98  4.42 .06 4.04 .90 42

N R - - R A - B H 2.98 .79 3.12 .78 2.99 .76  3.35 .07 2.88 .72 13
L 3.98 1.00 4.21 .93 4.15 .10 4.27 .18 3.91 .97 13

PRI H 2.68 .73 2.84 .61 2.65 .67 2.69 .92 2.79 .80 26
L 3.41 .80 3.51 .69 3.58 .83 4.00 .98  3.75 .84 23

b - e R H 2.97 .84 2.92 .84 2.78 .78 3.21 .88  3.11 .70 17
L 4.20 .94 4.38 1.05 4.09 .12 4.45 .04 4.22 .93 20

Hofli 3 - = o H 2.72 .61 2.89 .64 2.56 .96 2.44 .81 2.51 .79 9
L 4.06 .79 4.10 .53 3.96 .84 4.38 .88  3.85 .79 8

BR7E - F— A - B - BB - ZOMPRE - —ER - H 2.94 .92 2.97 .91 2.79 .89  3.10 .28  2.90 .73 25
BE L 3.82 .89 4.02 .97  4.04 .95 4.40 .96  3.97 .86 26
FHA F— W - R - HHE - FOMZ VAT 4T H 2.48 .82 2.217 .59 2.42 .70 2.60 .02 2.26 .43 10
L 4.03 .84  4.33 .90 4.27 .65 4.65 .23 3.96 .70 10

VESAEPE - (RSB - AL — Xy — - R H 2.79 .63 2.76 .64 2.63 .55  3.00 .81 2.69 .57 14
L 3.85 .86  4.04 .57 3.88 .91 4.38 .79 3.82 .88 13

EPFEREAT - SETRFEL - TRREL - B TR H 2.68 .99 2.79 .88 2.68 .84 2.75 .15 2.88 .89 20
L 3.76 .76 4.04 .68  3.91 .69 4.10 .80 3.70 .60 20

Wik H 3.08 .85 3.11 .79 2.98 .82 3.36 .98  2.95 .74 28
L 4.20 .73 3.91 .92 3.92 .00 3.89 .02 3.70 .70 22

iR - E%E H 3.18 .90 3.27 .71 3.07 .56  3.29 .93 3.19 .65 14
L 4.65 1.36 5.01 1.25 4.74 .05 5.17 .37 4.55 1.19 12

Z DM - HAl - HRE - 95 H 2.58 .93 2.60 .90 2.42 .77 3.23 .03 2.28 .89 13
L 3.75 .83 4.06 .58  3.74 .88  4.82 .87 3.77 .78 14

YAFLATFV AR UL b AR E 3.27 .88  3.13 .83 3.10 .68  3.19 .84 3.01 .75 24
ny 5y - 2OMERY AT A L 3.96 .82 4.16 .80 4.02 .81 4.27 .94 3.82 .67 24
BSF - T - B - R b H 2.97 .85 2.88 .83 2.86 .63 2.97 .86 2.79 .60 17
L 3.98 .76 4.08 .62 3.93 .56  4.27 .80  3.91 .63 15

Fralbfil - PERCR M (AT - SEANEG - BRAEE - 1EE w 2.58 .83 2.71 .80 2.63 .96 2.88 .88 2.59 .82 25
BELE) - RSN (%) L 3.78 1.13 3.82 .94 3.93 .97 4.21 .10 3.80 .98 24
HEREME (HE - RE L %) -z oMM H 3.08 .59  3.04 .50 2.94 .55  3.35 .89 3.03 .62 26
Tk - Z o L 4.25 .86 4.07 .92 4.14 .91  4.50 .93 3.93 1.01 23

F—LAU—7BURIEH: [FEFIC) E< Vo TDH=1)

[E572< I EL V2 THARN=T]
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Table 32 WFEEDORERREHOEDFEERTE

Kruskal WallisjgqgE Mann-WhitneyjpiE
. N N FiEL L — B L~ — B L —
ik BT B L L S L LR Bk L LR
Him %i‘% fﬁ{g 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4

P TR R N —— =y kY Y VNI = ™ R T S —
TIv=vT
SEHERIFIE - IR HRIFTE - BAlBRSE - 2 OfBFIE - PR 37 19 18 xx o ww o ww R
FEE AR - FEERE - LW - EAS - ZOMEE - X 45 24 21w owmwm o wE o e
L4
P TR 56 34 30 Kk wk xx kk xk ek o+ xxxx %
N 59 35 34 kx wk xx kx xk * * % e % %
'E’-%i;’%' ﬂ&i}%‘ﬁﬁ%‘&f#‘?’gﬂ 83 41 42 *x * % * ok * % * ok * * * * * * * * * *
YN R iR o P s ol 26 13 13 %% xwEww w S
oo 49 26 23 Kk wk kk xk kx ek o+ xxxx %
B - e 37 17 20 Kk wx kx xk kx ok xxxxxx
FT 7 o 17 9 8 x xx ok xx ok % xxx % x
[ - DA - B - S - 2 O - 1 51 25 26 *x  xx  xk xk kk x x % xx % %% x
A - B
TWA F— - G - R - HE . 2O VAT o 20 10 10w ww oo
%
VRS - (RS « L — X — - MR 27 14 13 % xk ok kx o« % x xx %%«
AEPERCHT - SREUEBE - TRRER - i LA 40 20 20 xwoowmoomEooEmoAx ooror o e
@it 50 28 IS . xx xx o+
T 26 14 10 k% wk kx Rk xk ok xxxxxx
ZOMEM - Fel - e - 5 27 13 14 **  xkk  kk kx kK * * * * * * * * *
CRFATFU R - AP AE L b e R 48 24 04 k% xx xk xk Kk x x x xx % %% x
Ty Iy - ZOMEHS AT A
(R - B - B « e 3 17 T ok xxxxxx

R - ERCRIEMIE (A6 - SRR - BRA RS - 1F 49 25 24 xroowm o wE oo
HpRE L) - AR (i)
HEREME BE - REL - SRI%) - 2o 49 26 23 rroowmoomwE oo
Tk - Z ool

Kruskal WallisfpE (*: p<.05, **: p<.01)
Mann-WhitneyfE (*: p<.016)
BLET : F—L AU AN~OL F2RT : BiE B3EF: F - FAET R E SRR BSE T AV E R
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Table33 [F—27U—7 BERE] FHRTFLBMEHO 2 VAR T2 RHRER
B F—bAos Bk 71k e L ZARME BhUA W
OB DFFE &

H .535 -.216 542 -.296 -.504 .324 -.575 -.395 -.432 .339
M -.079 .442 059 .795 -.114 -.386 .020 .450 -.154 -.522
L -.522 -.353 572 -.223 .646  .165 .987 -.438 .664 .135

g
6 AR - 7 B - — TS DA s ST =) .488 -.600 H .580 .272 H -.353 .640 H -1.103 -.203 H -.635 .257 H
SLRSTESE - PRS- 55 AR BE %6 - 2 O E - B % -.231 -.090 1, .470 .089 H -.021 .431 H -.796 -.173 H -.249 .205 H
B (T« S SE A ] TR BAG - F DTS A Xy T .504  .298 g .329 -.032 g -.319 .459 g -.101 -.665 H -.506 .332 H
TR ST .051 .317 M .065 -.333 H -.063 -.123 M .244 .237 M  .158 .050 T,
s -.090 -.244 1, -.360 .103 1,  .021 -.126 M  .928 -.238 1, .322  .255 T,
s R A RN -.378 -.004 1, -.653 -.100 1,  .798 .102 1,  .780 -.236 I,  .622 .069 L
N S U R A BT -.016 -.240 1, -.283 1.123 M -.417 -.626 M -.430 .842 M -.288 -.538 M
R .270 .174 M .378 .384 M -.596 -.096 H -.999 -.468 H -.393 -.172 M
M —E R -.342 -.742 1, .167 -.831 1, .324 148 1, -.097 -.581 H 477 -.172 1
R . 2 o -.372 .424 M .029 .244 M -.242 .698 H -.693 .000 H -.729 -1.045 M
[R5 - —E R R L F OMARFE - —E R R .042 -.190 H .235 -.238 1, -.131 121 M .142 -.037 M .019 -.090 M
T A F—  FH SRR HIE DM T T -.032 .365 M .205 -.762 H .167 204 1, -.351 -.344 H -.029 -.176 M
VS PR (R B« AL — A TR -.293 .285 M -.708 -.258 1,  .247 .291 1,  .302 .697 M  .309 -.176 T,
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72 EORRFED X S \CEBFA SN D FALE & AR B S0 LR E
IZEZDHD DR ENFET HZ ENHARINS.

ZiUE, BEIC Ko TEMESIND TURENELR>TWNWDHZ EERLT
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RHZ Enbmb.

M REROF v » ZICElT 20 RIE, 17— U — 73R E] (2 X
D EAF R IR TOEI L T 21T o 125G, SRR D )7 MK
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UEDZ &G, F—=2U =7 OFEH (FREO TALREICHYET D)
B, [F—LU—7 AERE] LOXy v 7207 T5, HDHWIHE
LT 2MBFEEFF 2T — 205 b, BERAHICET 2T —4 L TBURR
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X0, FhLiz L —=C O RER LR ERE L2 E D DhORKEEN
ITAHZ EZHRLTND.

INDDORERND, N—=2 7 2 F T HBRCIRO X 9 72 THERRE
BLORHENMTZAH EB 2 OND. BERERCIE, ST —
IR == TR T — L EFRU L TSR 2 R o T T — A4
BHHNE DN Lo THERED HIENEDLD. +IFEL TV D5GE
%, BT —LOBURE, FRILEBSRE LR ool T — L DT —
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ENDTF— LT =T HERPHRT — LOF R Lo TNDEF—LT—7
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F7o, WFEEORLMEORFI O, P REFHICEEIL 7@ m a2 R L
T W FE 2 IR CIX 4y L7z (Figure 21, Figure22, Figure23, Figure24, Figure
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