5—F 4%

ENFHBRAL  FEEQAEHHEZTEART RERLL T R4 RN
ZEHBERETHABESIN > FERZEAFURSERATELCEFUENE
%> BATBEERERES  RABRCZ2ETEALIZR - FEEMBET R ESNFHR
HHRBARERE EIXFATHE RO RMOMTATER SR FRBELES
UFNF A &R L XL R Ecll Lo

L1 R4 B &
111 7 % g 4%

SHBRAFHRRERFT2E AHERARRBLILEEASEER N REZLHE
ERA K F Rz — - FREREZL2EIE %% (Process Safety Management, PSM)
[Ere RFLERBHHEMBHEUBEFURSELEATZE EFHETASE
RHEFHRE RS R - RMBB % R lm%mﬁ@ﬁé?a?ﬁ
RAEER > BHABRMIERRD[2] - EEERRRS » K RIFT FEAF AR
Aiam BEH BMAEEREREAEREHRPLINH M FREREAL[3] -

FE IR B AEEA SRR ZE £ 0 BUR A BT A 25 ¥R A TR S
HAEMHILER AR RKRE - BHEELAFTABRERLEFREAINEIMAL
[4] - b oo ¥R 2B RLE| B RAEHRE - HNBERAFREARREX
Wb bEFHAEN > BRERFIAFENEL ERRBER L EOHEE N EAH
FER TR ABIER AR E B LR EHES[3] - HEMEHE P F
HAE S FHRER > TEFYHEN D FHIHE > REFEEREG A Ea
B AR RIS T EARE R RAFIE 6] - Mt EERFHREHEBEZ oM ER &
A HRERREFHRZABIEFRSG > ARG LILE EREF ERGRA -

Bt A S TR R EXEY okt B Fii@EH E N 4% % (Accident
Reporting Information System, IRIS) ~ Bk 8 & K F & i@ 4R %4 #(the Major Accident
Reporting System, MARS) & B A& % gt 403 Bkt & (the Failure Knowledge Database,
FKD)[7]% - A i A0 BT » LRNFAEARARERENARLER £ &
AT RANBAN  FUREREHEOERAZTRAIMAD[3] - L+ H kb s
feRibZAM E R E ETHE NI REBR LA o ER THRAN R BLILEH
%##1[8,9,10,11] -

AHPEN ATHRRGEHNHYARERTEY " HHRETREELL
FRBMEEHE ) RTHRERE ) > 78 THRELTRTEARERLASL, A
REEFECMSEAARTBER TSR ARE LR ENEEFHREFR T OA



FRBERLEATTAR - FIMER TR TRV AMN MG - BRESGE(H
T~ B ROABELFSHER  BRELERGAUBANSEEZAEETY
Mo BIEKR PG A EE R mER TN -HEAJNEER S S HEMRCER
FHEHE WP EHBEALEAERR 88 FIor TPy T $EEH
BitmhrsolkE ) CHHBEA N RKE 7T8F 1 A1 BRRBAREI0 By ¥
K %R BN FECRTHA RS2 58 R E R DA A AT RE 100 F42
HZARBREFHE AW L L BT EABE L TMEBFHRFHE R &[13]
B100 S4B ¥R E T B RETABEWRT S HAER ANEOESR
FFRBER T2 04 - BEMA S AR SR 488 B ST B BRI AT F 2 43t
T EE R R K AR E[14] o FRsb S B A B E EZER K TR
BEATHRI? ¢ SEERHGMRBAABEENFNAFERZE R -

HENRBELERS  HAH T BRELEZATARE ) PAIIHK R E43T
SHBBGRBEEHIMER S EAZHANRT T ER - HE RBRATER
(R TFURRIBHGT] > SR TG P AR E £ T 2 RIR - M
REMBRLEBRE>FHRS R AR ERE b G EZTR - RhM
T BATR ERA AR R S R RBFEABRGERAY > HEBBERM
BEASTAPVEZUEREFHHN o8k - KE ~BE - FEFE20IEHTE
PEAE G £ R BABE Y 1R X AR AP K 3 2 WA a > (28 s ib ¥ m
T 4k 321 AR AR KB 4 B R A U R TR ARG R E Ty
W BN BB T REE FH AL  BEAA LG =R 2% AR 4
BREBFR o B ERFARBGALEE LS RE N ALY -

BB BACEF R ER TG FHIRBRAN TR ELS 2615 T4t 5
W2 b EF RIS/ ERFEEMRREOIEFURAEREFES
ZAMATBRAREN RRGHRERBEEIRESKEL > T RS TN
PR BATRERSHAZN RN T ELHET XA M AL FEEMBFT
FAEHKRRA EHFE > SASHEEEWBRAEAENEHR KB AEN F %
WORFRERIBLREIRERAFIEIRARR BRFHHFEIAHRAMERR -
WU REFUAG EAABRLEDAITARBRA R DRAEIT N REAF &
FREITHBRARERAGEAL > EF BB RTRARME @ @R FR &
W m A ARARARRIBIE N EAKE B HASERPERARELCER £
TR M EFR—BEELELE BAIMBFEFEEZEARR L AR E
TR R FRBEE



B2 BATE N & R4 HIR S B E R 2 FRE RS 40 AL kA &
SRBBILEEFRZFUBEMNBEE RELEEHATHEF BHFRB KM
BMKRAERARS LB AN FUEMNEY RELZEARAUZETLH B4 RH
FlEME BEXEREARSFRG - RAAREBTIAEABRT SRR GILE E45
M2 ERZEFEENEEMEAETRALD  BUELH R 4 Z8 ) B E AR
MBLE R FUBRRBREZEZHER L EARKRTAR Z L% -

112 %% B

AR RBEEE XA EHER BREORBBILEETRZERZLFHRE
MENE wFLBHASHBNEL %8 REFHAEAELHER  HEU%
ICRACEFUETHEZ R EMR A ML B EAMEETHATER TR A K 43
AW EE FEFRREREZAEALETHRTHEAM -

BRI R EHERANE AR I N A LR 2>FH FHEFREYR
M BB R FAE FUIAEERA S SEHEAN BN MR EARERZERE R
IR BALE ZBRIL R 2R S R 2 -

1.2 #t 52 46 8 $2 1R )

A5 R Bl R AR BAE 2 8 (BATF 4% 2 A Rk B 162 8] )90-102 2
WREP>FRAREH ZO Fd B EFHE M KBRS E B4R G B
Ibrd M BEBRA —BFRARIASEFN DT HEREIZEH AL THE
AL B E AR kS - RRXBRBETERABG T MEABRARER
BBE REEEHRNHLFIIRWBEREFE -

ERBANEMERURRL2FUH R FTER HE - RBRATERESR
EFU BT RRRRT LM E IR ERAFTM  BRE R R TR R F R
AFUR R EGRBARBREREZHCF R (W ETHRBFHRNALTAE

e
wat o

13 £HEE &
BAZAELALRAGFREANER LS A 2R > ABEBRELH > ARREAZ
B R LFERAL T :
1. #4294 F # (Process Safety Incident)
BRIBEERGBE G HAERSFHEIRI T E (APl Guide to Report Process
Safety Incidents) » 4t FEEZREMBREZ LT U HE 868 T —HER



SRR IR M E > B X T34 A 4 ¥ %0k (Loss of Primary Containment,
LOPC) > B E AA AEMH L (1) BA BN (Sl £%) » (2)
WY (BlwAA s HSENZAE) @ & (3) HEAGHT X (Flw i8R
EMEM) > FIMERERTEARY BEmAALAHAR  MEREHEHN
BE; REBRE AN APl R 82 B E AT R X &SN FA[L5]
BOUMEROHAETBER S HAZPHUMEL T2 8H "HEEHY
P2 3584 ~ M ~ 3%t~ B - M L2 - R AR BERERME
¥eHRAMBMELERA R IHER - HFE - RAERLT

¥ K (Causal Factor): & — B AR L B X FH KB LRI T4 - B4
REAPEAGITARRDSET L ZAA MK SR G33E 0 7T a sy AHE T
B# o RARERRE[L6] -

MR AR EFE LTI F RN R T F AR -

. B4 & B (Direct Cause): A —JAILBPE) FHSRAE SR ENFMHEL > R
RERAFEREITH S R EERRMA AT EB K ELT] -

. 4% & B(Indirect Cause): A —BEA M FHIIKEE R ENFTHEL Wi
A B F s AR E E (18] o

. A7 B(Root Cause): AR R Z 48 ey BB RARE A 69 B &9 =
P B RARA R LT ENR R FABERABZ T @ BFERFURA
% 38 A KRB ¥ [19] -



1.4 7 Fim A2

BRI E AR

A 4

Sk 3t

A 4

H 2 90-102 4 A Bk 5 462 3]
BREL>FUED

A 4

kB GILEEERELF
HEREZSBER %S

A4

B AR AMRh s N E H
BELSFUETHE

v

wWITARE G B,
EHEHBERER




FoF SRR
BATER LCABERUERCEFLERE AFNBLANRL2>FUEHE
BRBRHEAFHERA L RAFERENERELA 22 BHM  B&dE URETERE B
ILREBRRBLILEEETRERNBEZ oM AT ENR  —BEARRBBILEEFERIAL - F
HEMBRGARE  REBENFRRR SN T AR ERAFTEHRFEE > AR UG
9546 R TR SRR B/ B AR 2 A BT B3I AR SR 2 0 3 R SUBKAR AR B 15 b HHIR
MBILERER S R FABTAAE Y AT 4 -

21 Z BRIk B lbE £ FHE R ERFHMIA
211 B2 RIkh oL E £ FH B ER ZI1R
— AR I LB B ICE L ER AR ELEEA MM EB LB -

HIZFHEHEM S EES FF88:[10]

o HFHABEE L
o RUBECIHETRARE A P ABMARFELA L 2 RE R I -
o RELE X - BIMER £ E e
o BMEFURE K FMHEERYD T HSEF EATIE-
* HFSBWNTARBELAL -
o NIFHUAARRFLAM  EWHHFE AR OSHA 2 F MBI R K -

o MRBHBRMAFEREEHIL AN

AHEP LR B FHRMEF AR PRERE S TENLEIAB > NBAT
FHCALERUARFREL BTN -

BATRBRLCAH S ARZRAREZTILEF U ENE  REZHOFERILEKX
FH @ 3R 4 #(the Major Accident Reporting System, MARS) ~ £ Rib£ T2 &
(AIChE) # %244 % # &4} & (Process Safety Incident Database, PSID) % 4v & 1[7] ° A
THRAERLRE IR HELERREFRENERARAEAFHERALA
Bl XRAFHENERAFURELATAHBZ LA -

F1IBABREEZLEFUEHRE

BoRE | R R4 R BT R FHHEER | BHEIE
& #& z 2011) W&
MARS MAHB(Major Accidents Hazard | 1984 % 45 450 EX 3 A&
Bureau) OECD
ER




FACTS | TNO(Netherlands Organization 1970 KB4 | 21,000 =
for Applied Scientific Research)
MHIDAS | HSE 1964 z 4 11,000 m
ERNS EPA 1987 2 45 275,000 £
APELL | UNEP(United Nations 1970 245 2
Environment Program)
RISCAO | AIST & JST(National Institute of | 1949 % 2006 | 4,796 HA
Advanced Industrial Science and
Technology & Japan Science and
Technology Agency)
RMP EPA 1990 £4 | 15,430 £
IRIS NRC(National Response Center) | 1990 % 5 605,400 %
PSID CCPS ( the Center for Chemical 1995z & 700 *
Process Safety)

(1) % B # 72 % 2 F 3 4 & (PSID)[20]

(B2 T2 & P B b &8 2% & + .o (CCPS, the Center for Chemical
Process Safety) € & # #2 %4 F# & E(PSID) > & AR & 8 it £ 2 L2 R R
Ty REELE AR AR T 2 e AL TR T AL B E IR R
FEIRB LiE T
o EHi
o FHEY
o WEH®
o FHEEHA
o FIEMEARAE
o HEisAl
o EH R
o FR&ILES
o L KR
o EHFUZH/MHMBAAH
o BXEH

LM EBE Ry B A B RLSABARLE - UBRRM T > Xdm oy do it
K~ AEFIAEBRE T BB Bak - b2 RIE - BRI K~ TR~ BoER

-7-




RABEFRREIE ~ BIRAS - BIRKE ¥ - REHE - FLBAR TR F
1 FHE - BRI BUE - FBRCKR (o dakE) S AR AL 2R o

A ERARB S > R F 8 E £ Xdap A B FRAFFET 3 E T -
ER S B R BN SS  EEFEESES HRE S BHRRE B
GHEASSCEFRE QK md B EFHE - RAME - TR WE - BERFR
W~ AR~ RS F S BAR A T E -

EFHFERI; > Xtany AR TEME ~ IR~ 2ofe - AR~ S 2 E3E
BE - FHRAE - BEEERF £ RAREE - KFRF$EB 28R

BLIEE o

(2)Bk 3 & K F i@ 3R 4 #i(the Major Accident Reporting System, MARS) [21]

BB ERFHIBR A K (MARS) s L7 1984 4 » A B JEBK B 7% 4, 82/501 A4 4%
% “SEVESO” ##4#E HEB AN ERKAMBRRH A ERBEFUFEARE
3T BATHRIT A R E RS 0 G AR BB KL - MARS @A
et —HEE S HAHRFEEA S R EAX "HaER RFURALAKHR
Bz~ RE - ARTEERT "TEMRE 4

‘BT By AMIRIAG LB BRI 0 AR F B AL 0 158
B4
o Ty A
o MR FHZHBEMN Y
o FUHAZERR

o HHEYH
o BRIHEZEVYE

o FTIRERZJEH I
o R 5| 3|
 RERE A AFEALL  BRETHESH B ZIERE N H—
REOIEE D 200 4 0 AP 0 M TAREE  EEHT:
o FHHMhEL
o FimA
o HHUHAME
o FiEEsEA
o MRFUZMENM(HE ~ KH)
o HFN(HEBAAARRE)



o HREHUERIBE
o FTIRERZJE % i
MARS % B .35 F 7 =347 [22]
1L— A FR%hAE- BER 0/ 3B~ B~ R 23Rt~ R Rt taA (R ~
FEHAXE) - FRZWE - FHRAE - FHRBAA(EE - BEFH /B KE -
BRKE S BRI ARFRE)  SEHE  BARELE S FHREEOR0-6 2T E
FRE0EATARE 6 XA FTED 4 ART) HiE - RFRMHBIE - AFIR
X8~ BERE(EFRE 2 - FE - S5 R)
2ERRBA M wE  adk/FHERF  RBHRE - ABRE SR F (s
g~ RAKE~SEL2AAZAWEN ~ K- REFRAEIE)
B3RP whRT G RRAETAREE BHEYE MBHKL -
BERXBRFES TP TRE o —Bm S AR ETHNENEFUAERETREL
FZHARED QLIEFH AL AGE » FTHMWE L FHED - FHEAWI S TH
YEERA - BERE SR FRZEND FROIEES - FHER - ERIEE
% R BB BAA R FHEHELRE 2 22 KT -

212102 R G loE ¥ W 2R e F MmN

R BILERERE LASRBZER *BOHTIERLS B H ~ 5B R
FHACEME  ER A 2 A LR R REARAEEAZESR
TE N H—FRBEEGEAKE - BIERTHFH BB LOHSHERS - B1LR
ICEEERRFIMARE B EETEFAAH M ZEE B s PT 4R B A
Wb B RALE 2 ¥R REFHIMI
(V)ex e pr B R A6 ¥ & X F % 431(1985-2002 4 » MARS &4 &)[8]

B MARS EHM E T ARG BILEEXRE L8 E > HEZ 243t o &

Riwk 2:

& 2 8% MARS & & 43t ot és R

%8 3] P AL b %

FH AR IR (38%) ~ K 5 (35%) ~ B KE(23%) ~ 55 2 KR (4%) ~ H 4k (1%)

BAEak e EE 3R (T0%) ~ 445 (13%) ~ B 42(6%) ~ RI12K(4%) ~ 42 1. (3%) ~
BB (1%)

B RIS R |k EE(20%) ~ kLB b R.(20%) ~ £.(12%) ~ KA A (12%) ~ &
w8460 (11%) ~ TH(11%) ~ 2464 (T%) ~ B b (5%) ~ fAk
2.(2%)




HHR

W E(44%) ~ BB RELAL R E(21%) ~ AL B E(19%)
A& BA(9%) ~ %4 B &+ IR £ (4%) ~ T E £ (3%)

AR

1. AB RIBIEIRMG %3 (22%) ~ £2 5 (17%) ~ % 42 547 (15%) ~
AR (11%) ~ 3140 (11%) ~ % 32 (9%) - 4 15(4%) ~ B 10(4%)
B (3%) ~ B HQ2%) ~ £ (1%) K8 (2%)

2. AR EIRA: HE(26%) ~ JE AR/ R 2 (17%) ~ 383E(12%) -
KR E(10%) ~ 35 (7%) ~ 4241/ & A & 2(5%) ~ R AR F4
(5%) ~ # & 2 4% (3%) ~ »F F A K (2%) ~ KA (T%)

8148 (43%) ~ % 15(26%) ~ £ (12%) ~ 4 & % & (12%) - BIEY
2(5%) ~ B %18 % (5%)

ESTE REE

AT BB (39%) ~ 2R AR EIRAZ(22%) ~ Ao skir £ (21%) ~ 415
(8%) > % 2832 (8%) » E 24541 (3%)

(2) B AL E £a 55 H 4312004 £ 2057 » FKD k&) [2]

d FKD FHLE S MAES & % 2085 3 31 364, % (95%2% B A HH » 34y & B
T AL 0 B ¥ FELE £ (accident contributors)806 38 5 3418 £ A 2.2 2 EEK
HE) REEZ 4t &R B 10 P sUA B A0 ka 8RR & Fifh th % & 25 (19%)
L@ S B FRRME F LR 4% 1%

féi,
‘%,\
N HMBEREEE E
“@méééégm_ ,
s K% E ) 5%
%m%’éj: — %
i%ﬁﬁgﬁﬁj@ "
TE4 R —— . . =19%
BEHE , , : , 10%
,Tb,fﬁ.oé%é% = I I I I I :H?
VTN YT Y —————— . 19

0% 2% 4% 6% 8% 10% 12% 14% 16% 18% 20%

1FKD & & F 8 a8/ R & 54 B

(3) %E1L% & ¥ T35 F 431 (1994-2009 4 - EAP-RMP % )[ 11]

-10 -




£ B HF k% 4OCFR Part68, £ KR F £ B MAfr B3t £ AR BRFHEAE
# 2 RMP %} & (The Risk Management Program Database) it 4+ % & #} & & 4 B % ik
# % ¥ > ¥4 R (Cause of Failure)4w 8] 2> 3 & A% B %7746 b £ 5% 5 (58%) » A B
RTmHER o B 3T%-

AAER |

g E [

AN By KR 379

SR & B
| | | | |

0% 10% 20% 30% 40% 50% 60% 70%

2RMP R B F 8 &5 B o A7)

(4) £B1b E £ % F 43 (2005 4 3 A-2006 4+ CSB.# 4 & )[9]

A 2001 42 o & B AL 22 20 5 E 3 & K A% (Chemical Safety Board, CSB)# 7 3R
% FH & % 2 CSB % k& (The Chemical Incident Screening Database) ° 3% 4 #.% B &9 R
ERWEAE RO BT REE G P RRAILE  FALLEEERERNRE -4
A2 & ¥ 2 FHIAA 0 SRR (49%) ~ K K (27%)~ BRKE/ K ¥ (11%)45 AT =38 - # &
B9 1 £ 3 24 £(26%0) A7 4b B & B B0 RU(6%) R o & 3 -

& 3CSB AR EKIT M ER

585 FI A6 b %

Fumn S IR(40%) ~ K S (27%) ~ KR HE/ K S (L1%) - HB ¥ (B%) ~ 5% IR/
K (2%) ~ SRKE/ K S/ %R (1%) ~ BXE/ 0B (1%) ~ H4b(1%)

B AL R 2.(26%) ~ £.(6%) ~ XA/ M/ A0 (4%) ~ A K2(3%) ~ FiEE (2%)
RARA(2%) ~ 28 B (2%) ~ s8R (1%) ~ KJF #r B (1%) ~ BBk
(1%)

B EM BRI > EENPIRELKEBOIZERET %A K F) 5 E R FE e
B HEGT I ERFRENRE > RBEA LRI TIRERNFREL R I 474
Rz HBLEE -

-11 -



22 FHERA S
221 FEHER M F ik

BAMTBE R LERE RS I RFEEAARB LM ER  FRLOA
MORT(Management and Oversight Risk Tree) -~ MTO(Man Technology and
Organization) ~ TRIPOD ~ SOL (Safety through Organizational Learning,) ~ CREAM
(Cognitive Reliability Error Analysis Method) ~ AcciMap Tool -~ STAMP
(Systems-Theoretic Accident Model and Processed) ~ FTA(Fault Tree Analysis) -
ETA(Event Tree Analysis) ~ SCAT(systematic Causal Analysis Technique) ~ WTA(Why
Tree Analysis) % [23] » KB F &AM A B A BB F Mk A KRR ey A KR B 547 JaF
L £ B Ab £ % 2 5 & F o (Center for Chemical Process Safety, CCPS) & ] » 44 & s F
o4 T B A F 4 5 %) B (Sequence Diagrams) ~ #& #8 #f(Logic Tree) ~ 8 3% # #5 ¢
(Predefined Tree) - & 4% % (Checklist)Fu 2 4, 6 By T B -

% Wy AR B o BT Qs 7T & o A R AL TR B AL/ R A - B H
BEERAEABHRGKMEE STV ANEARRE > KHFRMELEFT THRRE
AR R ¥ RABRGAEABBIER T SATEBREERS » R F ik FTA -
ETA - MORT ~WTA 4 A& b/ 2 <) ARl E X 24 BB/ MEF
ZFE -2 PR R EAMRBAEAREE T > LA AT A LR TR F i
BRR  HRERARGEAL  FERMHNEGFURAI> > BACHARSL FEE
fir > 5] 4w 3% h (Shell) s 3t Bl & 4 (BP) & & & /) (Kimberly) %22 3] > St A F 454
BT FHRA S AREBA/ B A[23] - FIFE A FRREEB/ ARG M Tk
CEFFNLATHRIE » TREFAEA L EFHRA TEB » AT ERREERK
$R@m BAHAFHALZANBENEERDR oA ER > KB A CHER B4
SCAT £ 4% % % TRIPOD ~ CLC(Comprehensive List of Causes) % % #& 78 3% ¥ #8545t - #7

Fik[24] -

REBCERERRE P X F oW AR BERE X A5 (B 3) [25] © #h4T
BRdo
(1) BHURE  TEEFH R ERAIFBEE  ETREUNEFERAMERE
(2) BRI T3] © M E R ZFHEIET T 4 z?#ﬁmﬁﬂ’i?ﬂ%“%ww‘

(Fact/Hypothesis) 5 xR L & F BRI A GILZIRE - EMBFHNE FUTRG

35 o
Q) FHFEH M HFHTRERR

ZEB ARTARERA SHEFR

n
Pay

SHRALRETRRZ - #0EARFHETRF 7
KA B @A APEREARRR » Bk



RFT &% =T #] B BB 54 (Barrier Analysis) ~ 4 # 5-#7 (Change Analysis) % %
EWHBAHE BN RERE N EAFHTRAITR(AHERMBERRA)

BB (4% A & E-F - B 42 5#F » Hazard-Barrier-Target Analysis, HBTA)
ERREAMEEIBASEBH L REEIR S EREHIE > AUFELARA
BBEERAE  TFUBAARREARSAREEZTEEZ > Ko B F0HEAE
R R R R PAER - — &M E > BMANXEXIRSFEOEHIENS
BREGoEARELE - TRBLKRE - Z2M - XEE) - AAFE(EER - FHiE
BIRF S WARE)  BGEFRE(Z2ESRE) THEPERE (W EEERLA
FMEATE ~ LSBERAF 323 F) - A2 RG> TRENKRKZIZEAHE > B
BHTHRZER -

SR oM (RAE A G B/ 54 0 CEIA) > LB F 8O A& B3R E UAEAE £ 3
TZEER  wRAKUAAHEEEF  BIRAE > AERRTREEFAMNZ LY
¥R FRABTRES T @O TR - BERIE -~ HB - BB - IR %HER
3 B e TRRTFE AT T TTAFEE TRERFTAGBEES
FRKT -

(4) BEARB B 5

LRMARE RO ARBEMZARAR E—PRARAARRR > RREEH
FHEHERTARRAELREBRATRZIERNER > BHTRAATE > BTHA
5 81K 7 A (Completeness Test) & il &1 A 4R B RAEHE & 5 2T H A
%38 % %5838 A (Management System Test)#E:2 B H 2 FARBAFTIL LA %L 0 o
EH AR (5-Whys) T B G0 A SRERARTEEH AL AR - B TE
A i@ A B B B3R K (Generic Cause TeSt) » £ S A FHE £ 2 F %4 4 B K 3L
B RESEALRBEIERA -

PR EBSHQ)-AELHEAE RN CSHREBRAEZTABRIASGEZEL >
EMEME FRFREAZEE  MBERAALARA -
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222 FHER 4

MEZRRAEE HAHREOBRALMIES - At T HFRREBHEELE
G4 BUNTERE O RAUSUBIMAEXERE S ATER B=25HFK
A REBHRE " AARR Wk AR ARNACAANERRS
WMEHY > EHABERIARRBSHI G AmEEALTFREZLFH > R
2" HABMZ AN ABRABRARSBEXI LR FELLFEWEEIEAR
BHREAE -

¥ MARS B E ¥ LI ERFHSMEF > HRFEF LA “HEam” ¢
PRl REHRRAZERES  ERAEREMNERALES » 5% X HRBEIRALTF
% RERE THEAMSBE L AERFREABHHRRRBRZIR - RFHFE
28] - EMmFHRRRASMER B TREFLFANDINER > GLEHRR - H&ER
HARARE » wRERPEZERMBRE  MARAKRITERRARR > fame T
REUABTRE-—BELE AR TFRANFEERASHERBET > FHRRAB MK
SARER S R R AARARE T A RE AR AFEER
AR AEHF ST E[26] ¢

BATE P ANet b sRib B LA ¥ A S AR B EAM XX FH TR 5
BB 0 B T
(D& F 1 F#EE % (CLC)

2 4 F #3 BH & (Comprehensive List-of Causes’, CLC) A 3 B & 4 22 8] 19994
HEHABRARE g4l g LR E[27] ) AEARI G2 eI R/EZRE T
& (Center for Chemical Process Safety, CCPS) Fric Ay s B A 4B . - £
ZHHRGBICENEEZLE TR AR S HT A2 58 & B (Possible Immediate
Causes)&L4& " ¥ BB E/E TR R T A A |~ TAREHEIIT ) & T8 2%
Ehflse | BRBORENTAHR "HREAGL T TRARG T AEREL R
"REGFRBEARE  ABRAORENKRE BETHEIAETHEOLZALR
(Possible System Causes) 2,45 678 18l A B & A0 97845 ¥ B % - 3t 42 1 45 E 44 56 (Elements
of Getting HSE Right) 13 kB4 %4 - £iZ &R ®@E 2 » 45 TA% ~ 282800
B AARAKRRE | IR ANNHERL -

-15-



& 42 FmEHER£(CLC)

7T Ae B ¥R B
AT 5 & KA &
1 V¥ R 5. hE A %
2.3 BT B ey1E A 6. T B ¥k
3. 1 M A AT TAERE
4. 6% 8 & N Feildo S AE XSGR iim &
EEEEW
BARE ¥R %
1. A2 5 T. 2R L S0 38 A AR
2. F BN 8. B MmER
3. A kI 9. KiEH e BIFRER
4. SR 10, =2 f2% 3
5. 47 % 11. =332
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Ah@
1AE %5 BRE/A
1.1 {8 A k& BB 42 5 (Violation by individual)
1.2 [ £ k& B8 42 /7 (Violation by group)
1.3 B3354F ¥ £ % K1k 8B 2 5 (Violation by supervisor)
1.4 k&3 T #4F 2% # (Operation of equipment without authority)
1.5 Ri¥ & ey 1E £ B & & 3 (Improperposition or posture for the task)
1.6 % 74 e44F ¥ (Overexertion of physical-capability)
1.7 T4 k#5418 693% Z 4 £ (Work or motion.at improper speed)
1.8 R g a9 E(Improper lifting)
1.9 R % oA (Improper-loading)
1.10 R g &4 4 %&(Shortcuts)
1.11 H 4#&(Other)
2 mE T AayE A
2.1 8% e41E A& M (Improper use of equipment)
2.2 A% 91 A L (Improper use of tools)
2.3 {# A ok 18 o4 3% #5 (Use of defective-equipment (aware)
2.4 1% F €438 6 = B (Use of defective tools (aware)
25 R ey E T B ~ %M Ak (Improper placement of tools, equipment
or materials)
2.6 & K38 693k B T ¥4 2% (Operation of equipment at improper speed)
2.7 #4:15:E 42 b 84 2% # (Servicing of equipment in operation)
2.8 H 4t (Other)
3.4% 3% 4 363047 (Use of Protective Methods)
3.1 &% Y3k 9A 88 & £ &) %03k (Lack of knowledge of hazards present)
3.2 & 1& A 18 A5 B (Personal protective equipment not used)
3.3 18 A B3 B¢ B 7R & (Improper use of proper personal protective

equipment)
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3.4 #4:1% % & 2% # (Servicing of energized equipment)
3.5 k%4 B & 893 &4k (Equipment or materials not secured)
3.6 RMERAH#EE « £4 % 4L R 42 % M (Disabled guards, warning systems or
safety devices)
3.7 Bk K E - 4 & %kt R 2% M (Removal of guards, warningsystems or
safety devices)
3.8 kI AE1E A5 3 B (Personal protective equipment not available)
3.9 H 4(Other)
A k2 E & N HFoiRha
4.1 FiEE b5 R R F B 45 /1 R Z (Improper decision making or lack of judgment)
4.2 B H A4 F 45 (Distracted by other concerns)
4.3 %A i vh 3 b 2 Ao 3 58 64 3% 32 (Inattention to footing and surroundings)
4.4 5% 3K (Horseplay)
4.5 3% 7147 % (Acts.of violence)
4.6 k3T 4 % % (Failure to warn)
4.7 2B kB4 u) % %5 (Use of drugs or alcohol)
4.8 R e & 65147 M AF % (Routine activity without thought)
4.9 H44,(Other)

Ak RS &
S5.0%3% A 4

5.1 Ri#i % &4y 2% B & 2% # (Inadequate guards or protective devices)
5.2 7 # e by By 3 2, 15 2 3% # (Defective guards or protective devices)
5.3 R %4 &4 18 A Py 3 2% 4 (Inadequate personal protective equipment)
5.4 % #1144 18 Ay 3 2% # (Defective personal protective equipment)
5.5 R 74t ¥4 4 4 (Inadequate warning systems)
5.6 A &rFa ey ¥ & 4 4 (Defective warning systems)
5.7 k%4 3k % #2 3% # (Inadequate isolation of process or equipment)
5.8 Ri#i % &4 % 2% # (Inadequate safety devices)
5.9 # #1146y 5 2 3% # (Defective safety devices)
5.10 H 4+ (Other)

6. T B g1k h

NN

6.1 %k 3% a4 3% #5 (Defective equipment)
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6.2 738 % &3 4 (Inadequate equipment)
6.3 k& 7o % #5493 # (Improperly prepared equipment)
6.4 %34 84y T B (Defective tools)
6.5 Ri# % &9 = B (Inadequate tools)
6.6 & 7% % #5 &9 — B (Improperly prepared tools)
6.7 A HrFa ey i@ 1 B (Defective vehicle)
6.8 R 454 B &4 44 % i@ T B (Inadequate vehicle for the purpose)
6.9 k7t % #eh @ B (Improperly prepared vehicle)
6.10 H 1, (Other)
1T RERE
7.1 K %M (Fire or explosion)
7.2 *z%(Noise)
7.3 & /1 4 #.(Energized electrical systems)
7.4 H 1% H % #.( Energized systems, other than electrical)
7.5 #34%(Radiation)
7.6 #&3% .5 FE (Temperature extremes)
7.7 /&£ #4124 & (Hazardous chemicals)
7.8 &A% £ E(Mechanical hazards)
7.9 7z BL & & 7% 5% (Clutter, or debris)
7.10 A R EE R 49k R (Storms or acts of nature)
7.11 R 0y s 2, T 5 18 (Slippery floors or walkways)
7.12 H 44,(Other)
BAF R RIE BB E
8.1 T 1F3E ¥ & 4T 8% FR(Congestion or restricted motion)
8.2 A& & 3 1% & 8 8A (Inadequate or excessive illumination)
8.3 @ AL &~ R (Inadequate ventilation)
8.4 &R AE ¥ & 4% 3% 45 56 (Unprotected height)
8.5 R ¥ &) T4k 35 P & & (Inadequate work place layout)
8.5.1 #=#| A & (Controls less than adequate)
8.5.2 % =& % (Displays less than adequate)
8.5.3 2x32 A& & (Labels less than adequate)
8.5.4 & k3] kA |4y H.2E(Locations out of reach or sight)
8.5.5 23,49 &4 & F /& (Conflicting information is presented)
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8.6 H 4t (other)

II.Fd 4 R

BAR %
1.4 3F 56
1.1 A A #:ra(Vision deficiency)
1.2 3% /) =4 (Hearing deficiency)
1.3 H 4R & 4= & (Other sensory deficiency)
1.4 %% %& 7 &= F4 (Reduced respiratory capacity)
1.5 H bk 2 M e & £ 7% 9= (Other permanent physical disabilities)
1.6 % 8F % st (Temporary disabilities)
1.7 1% 5 s 4 B 94 /1 % PR (Inability to-sustain body positions)
1.8 & % 5 %) % B ¢ [R (Restricted range of body movement)
1.9 & 5845 sbdy 0 2B 80K 18 8% (Substance sensitivities orallergies)
1.10 & kMR R - FH# S H k& Z(Inadequate size or strength)
1.11 R %42 %4 5 4 % (Diminished capacity due to medication)
1.12 H 4&(Other)
2.5 AR RE
2.1 AT AT 8915 E sk g (Previous injury or illness)
2.2 j% % (Fatigue)
2.2.1 14k & 771 K (Due to workload)
2.2.2 #:% 4k B (Due to lack of rest)
2.2.3 R E & 17 1% A (Due to sensory overload)
2.3 AT AE /1 3% 1R (Diminished performance)
2.3.1 #4358 & (Due to temperature extremes)
2.3.2 %2 £, (Due to oxygen deficiency)
2.3.3 &7 KA E /1 4 1t (Due to atmospheric pressure variation)
2.4 f A R (Blood sugar insufficiency)
2.5 04 OB A 1% A 8948 E (Impairment due to drug or alcohol use)
2.6 H4¢,(Other)

RN
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3.1 #|#7 /1 &4 (Poor judgment)

3.2 & /1 A4 (Memory failure)

3.3 WA AE A £ R & JEZ (Poor coordination or reaction time)

3.4 4 R & (Emotional disturbance)

3.5 %6 & 2 1 (Fears or phobias)

3.6 #HkAE A1 48 v % £ (Low mechanical aptitude)

3.7 2 F #E h 4A & 8 £ (Low learning aptitude)

3.8 # 4% % (Influenced by medication)

3.9 H 4 (Other)

4532 R )

4.1 F x5 H 4 A8 (Preoccupation with problems)

4.2 #:37 (Frustration)

4.3 &% w45 57/ F K (Confusing directions / demands)

4.4 #8716 % vy & RI455 (Conflicting directions / demands)

45 & & & & ERE R e EE(Meaningless or degrading activities)

4.6 154 R 5 1B R (Emotional overload)

4.7 B % oy F|E7lik R F K (Extreme judgment / decision demands)
8 @& ¥ iaE& A1/R K S E K(Extreme concentration / perception demands)

4.9 4T ~ B 38 a4k ¥ % px 89 R #5 (Extreme boredom)

4.10 H4¢(Other)

5474

5.1 FRi#¥ e947 A4F 2] 42 By (Improper performance is rewarded)
5.1.1 & 4 iF ] 2 A & (Saves time or effort)
5.1.2 # %, 747 AR &9k & (Avoids discomfort)
5.1.3 # & 3] #2x & (Gains attention)

5.2 R4l &Y B B $5.45) (Improper supervisory example)

5.3 k38 %427 F & 692247 & (Inadequate identification of critical safe behaviors)

5.4 X% 69383 F 2 8% 247 A (Inadequate reinforcement of critical safe behaviors)
5.4.1 ¥ % 4 & 3,38 % #t3#(Proper performance is criticized)
5.4.2 % & F 4% /1 (Inappropriate peer pressure)
5.4.3 7R % &4 %% = £% (Inadequate performance feedback)
5.4.4 R % & %4 (inadequate disciplinary process)

1@ 4y &) #& #%& (Inappropriate aggression)
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5.6 4 # 8By % 49 3E A (Improper use of production incentives)
5.7 BIGE ¥ X %7 A 42218 % 69 Ep % (Supervisor implied haste)
58 B T A 4% 1% %8R & (Employee perceived haste)
5.9 H 4(Other)
6. R A2
6.1 R Zuth4Eh F K34 (Inadequate assessment of required skills)
6.2 4 & & (Inadequate practice of skill)
6.3 &% B XA % (Infrequent performance of skill)
6.4 4% % 71 2% % (Lack of coaching on skill)
6.5 R #&rHE N 24k % & (Insufficient review of instruction to establish skill)
6.6 H 4 (Other)

EISES
7.3 gt Josk A A,

7.1 R & » ey %k 154 (Inadequate knowledge transfer)
7.1.1 R #2324 /1 (Inability to comprehend)
7.1.2 35 & F ey F # A 2 (Inadequate instructor qualifications)
7.1.3 R R #4934k 2% 4 (Inadequate training equipment)
7.1.4 %235 sw(Misunderstood instructions)

7.2 24 k& #9 =ik (Inadequate recall of training material)
7.2.1 3%k Fa4F ¥ B & (Training not reinforced on the job)
7.2.2 B3R ~ 48 % K & (Inadequate refresher training frequency)

7.3 3|4 R & (Inadequate training effort)
7.3.1 34kt & %3 A % 7% (Inadequate training program design)
7.3.2 3%k B 4Z/ B & K # % »-(Inadequate training goals / objectives)
7.3.3 ## B T34 A & (Inadequate new employee orientation)
7.3.4 #1334 A %9 %4 (Inadequate initial training)
7.35 AT B T RTEH EARBAEIAE G ¥ ik R # % 2 (Inadequate means to

determine if qualified for job)

7.4 k#4314 (No training provided)
7.4.1 k#E33)4k F K (Need for training not identified)
7.4.2 2464304k R £ AE 3%, & 18 8 69 (Training records incorrect or out of date)
7.4.3 RER#E ¥ ¥ % a2 (New work methods introduced without training)
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7.4.4 ;5% R4 4 (Decision made not to train)
7.5 H 4k (Other)
8. MER
8.1 48 & F J& ) A &/ % 1£(Conflicting roles / responsibilities)
8.1.1 R# # &4 24k ifl 44 (Unclear reporting relationships)
8.1.2 48 7 18 X &4 2 3R B 14 (Conflicting reporting relationship)
8.1.3 K& # ¢y H4E » B (Unclear assignment of responsibility)
8.1.4 18 T 18 R vy & 1% » Be(Conflicting assignment of responsibility)
8.1.5 KA il & R 7% 49 ¥4 (Improper or insufficient delegation of authority)
8.2 4B H 4t/ & & (Inadequate leadership)
8.2.1 R #4342 # & & &k %& % # 47 (Standards of performance missing or not
enforced)
8.2.2 R ¥ &3 T &4E(Inadequate accountability)
8.2.3 K Iy A4 % 64z 9 £ (Inadequate or incorrect performance feedback)
8.2.4 X 418 &4 3,55 kA (Inadequate work site walk-through)
8.2.5 K% #4922 4 & (Inadequate safety promotion)
8.3 il ¥ &y & E 4w F 445 i (Inadequate correction of prior hazard /incident)
8.4 R i# g &y PERAE ¥ 35 Arl o 4E & £ (Inadequate identification of worksite/ job
hazards)
8.5 il ¥ a4 7 412 A4 (Inadequate management of change system)
8.6 il ¥ &) F 418 /3 & A 4 (Inadequate.incident reporting /investigation system)
8.7 R L &4t % %4 & (Inadequate or lack of safety meetings)
8.8 R &t 43k & B Fu 3 4E (Inadequate performance measurement & assessment)
8.9 H 4(Other)
QO AREH W EERER
9.1 &AM &2 A4 % & (Lack of contractor pre-qualifications)
9.2 kBH#E T AL B #(Inadequate contractor prequalifications)
9.3 #i# g &4 4&4% 7 iE ## (Inadequate contractor selection)
9.4 {¢ A R 3R 897435 7 (Use of non -approved contractor)
9.5 #:% T 1k & B (Lack of job oversight)
9.6 & #, % &4 & 1t (Inadequate oversight)
9.7 H 4 (Other)

10. T2 $13% 3
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10.1 7R i8 % &Y & #r2% 3F (Inadequate technical design)
10.1.1 &8F ~ £ % 3% stk 4 (Design input obsolete)
10.1.2 R iE#E 64 3%3H & 48 (Design input not correct)
10.1.3 R #x3&t4& 4% (Design input not available)
10.1.4 %) B 2 ay3% 31 4& 4% (Design output inadequate)
10.1.5 R 4789334k 4% (Design input infeasible)
10.1.6 & & A& # &3 3H4&k #% (Design output unclear)
10.1.7 #% 3t 4 £ R~ £ #£(Design output not correct)
10.1.8 &4 R AT+ & ~ 7~ — 5 (Design output inconsistent)
10.1.9 R #:4% 31 89 3% 3+ % & (No independent design review)
10.2 R m a9z & ~ Ra&3 3t 2 8 (Inadequate standards, specifications, and / or
design criteria)
10.3 R & & %4 %k 37 1+ (Inadequate assessment of potential failure)
10.4 R 75 89 A B 42 3% 2t (Inadequate ergonomic design)
10.5 R &5 &% T % ¥ (Inadequate monitoring of construction)
10.6 R 77 e ¥ 1 2 5 42 £ 3% 1% (Inadequate assessment of operational readiness)
10.7 R 75 9% 45 i #2 & "B (Inadequate monitoring of initial operation)
10.8 R #6934/ 3 4 £ x4+ (Inadequate evaluation and/ or documentation of
change)
10.9 H 44 (Other)
11. 3%
11.1 R i# % &9 4541, 2] (Inadequate work planning)
11.2 R % &4 78 40 4% & (Inadequate preventive maintenance)
11.2.1 % K ##4&(Assessment of needs)
11.2.2 M % /45 (Lubrication / servicing)
11.2.3 & iE/#8 % (Adjustment / assembly)
11.2.4 %/ % & & #2(Cleaning / resurfacing)
11.3 R i# % 414 3% (Inadequate repair)
11.3.1 548 % K #:& (Communication of needed repair)
11.3.2 T4 HE42(Scheduling of work)
11.3.3 E 44 & (Examination of parts)
11.3.4 E 44 ¢ 3% (Parts substitution)
11.4 % JZ &4 B2 38 (Excessive wear and tear)
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11.4.1 R % &4 A 3t £ (Inadequate planning for use)
11.4.2 {# F &+ 1% & (Extension of service life)
11.4.3 Ri# % & fr(Improper loading)
11.4.4 k&34 e A B 1E A (Use by untrained people)
11.45 1% A B &44&3%(Use for wrong purpose)
11.5 %# F ¥k Bk A & (Inadequate reference materials or publications)
11.6 R Zn 69 % &/ £ /% & (Inadequate audit / inspection / monitoring)
11.6.1 #:% x4 (No documentation)
11.6.2 ;& # 45 Jk %5 it & 1£(No correction responsibility assigned)
11.6.3 & A 45 k45 E4F ¥ & # & 4£(No accountability for corrective action)
117 R ey lﬂfﬁﬂ,’tﬁ(lnadequate job placement)
11.7.1 k#E3R:8 & A% (Appropriate personnel not identified)
11.7.2 #: % :% % AE(Appropriate personnel not available)
11.7.3 % A 348 % A B (Appropriate personnel not provided)
11.8 H 4 (Other)
12.3% 8% ~ Rk 5l Fodz 4l
12.1 Bl R BB 44+ (Incorrect item received)
12.1.1 RAEEIE T 69 R4 7R 28 74 (Inadequate specifications to vendor)
12.1.2 3% 34 Praft .48 R %9 7% (Inadequate specifications on
requisition)
12.1.3 R #&5 &4h 4k 85 % % 44 (Inadequate.control on changes to orders)
12.1.4 k) &&4% 7T &) £ #%(Unauthorized substitution)
12.1.5 &R 75 &4 5k #1. 4% (Inadequate product acceptance requirements)
12.1.6 % & & #2 A (No acceptance verification performed)
12.2 R %5 e 40 ' 2% # 38 & (Inadequate research on materials /equipment)
12.3 R # 4 t43& % 7 X & 3% 4% (Inadequate mode or route of shipment)
12.4 R 458 4 Bk E (Improper handling of materials)
12.5 R4l 64 8L 47 2k S 45 A &4 (Improper storage of materials or spare parts)
12.6 &% &9 74 & % (Inadequate material packaging)
12.7 # %48 1% 1749 & (Material shelf life exceeded)
12.8 k E#EHEH E E 4 8 (Improper identification of hazardous materials)
12.9 FEs E 4 e icAe/ &k 22 R % (Improper salvage and / or waste disposal)
12.10 R IE# &4 4% F 492 2 142 B $c3% (Inadequate use of safety and health data)
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12.11 #4#(Other)
13. T Fu ikt
13.1 R #&m84 F KA B 374 (Inadequate assessment of needs and risks)
13.2 R #Z&» 9 A AR T/ AR 42 # & (Inadequate human factors /ergonomics
considerations)
13.3 Rl & &442 # % 3.4 (Inadequate standards or specifications)
13.4 Xk ft 7 $#24t (Inadequate availability)
135 R#EE
13.6 i % &4 = YA B A A (Inadequate salvage and reclamation)

& 38 /1% 3/ 4 1% (Inadequate adjustment/ repair /maintenance)

13.7 4%/ F 3K 18 4 69 4 4 (Inadequate removal /replacement of unsuitable items)
13.8 & A & 1 A &4%(No equipment record history)
13.9 R % & ey 41 A %4k (Inadequate equipment record history)
13.10 H 4, (Other)
1AM ~ BUR > 155% - FER
14.1 4k ¥41-> PSP(Lack of PSP for the task)
14.1.1 ke E PSP & & A B (Lack of defined responsibility for PSP)
14.1.2 b % % 2 % #r(Lack of job safety analysis)
14.1.3 R R #9a51F ¥ 24 5-#7(Inadequate job safety analysis)
14.2 # & % i g (Inadequate development-of PSP)
14.2.1 #2 3% 55t & Fa 89 1) 2B -z (Inadequate coordination with process /
equipment design)
14.2.2 8 x % ¢1°R Z (Inadequate employee involvement in the Development)
14.2.3 4535 £ £ 7 7% (Inadequate definition of corrective actions)
14.2.4 #]) 2 89 # X A& 5 1& A (Inadequate format for easy use)
143 B#F AR R » &% %% (Inadequate implementation of PSP, due to
deficiencies)
14.3.1 R IE) #. % 2[4 &4 F J& (Contradictory requirements)
14.3.2 4 AR & a9 4& X (Confusing format)
14.3.3 % Rk —38 LA L4k 8435 B (More than one action per step)
14.3.4 % F #3269 48 4 (No check- off spaces provided)
14.3.5 7R iE#E &1k ¥ )1 & (Inaccurate sequence of steps)
14.3.6 4 A B # #4945 4 (Confusing instructions)
14.3.7 Foag k4432138 %k &5 B (Technical error / missing steps)
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14.3.8 & % &4 %# x4+ (Excessive references)
14.3.9 k% & 7T 4 %5 4 84 4k #& (Potential situations not covered)
14.4 PSP %k % & #47 (Inadequate enforcement of PSP)
14.4.1 4F ¥ & & R & (Inadequate monitoring of work)
14.4.2 5 ¥ X % 49403 K & (Inadequate supervisory knowledge)
14.4.3 *k 3% & #h47(Inadequate reinforcement)
14.4.4 k45 3% R € 64947 & (Non-compliance not corrected)
14.5 PSP #:i& & & (Inadequate communication of PSP)
14.5.1 k8% & » % (Incomplete distribution to work groups)
14.5.2 & #2318 % #9493 (Inadequate translation to appropriate languages)
14.5.3 kAo skt & % 4 (Incomplete integration with training)
14.5.4 1% m & #A & X 4 (Out of date revisions still in use)
14.6 H 4 (Other)
15.7%38
15.1 F) ¥/ 4y &8 F # 7 2 (Inadequate horizontal communication between peers)
15.2 3R354F ¥ £ % 4v B T R i#E 3@ A £ (Inadequate vertical communication between
supervisor-and person)
15.3 R ) &R P ~ 4 &k 4 /& i@ 4 2 (Inadequate communication:between
different organizations)
15.4 T4k ) 48 R %38 4 & (Inadequate communication between work groups)
155 % #¥ri# @ R X (Inadequate communication between shifts)
15.6 i % a4 %38 # % (Inadequate communication methods)
15.7 % & 7T A %@ 7% 7% (No communication method available)
15.8 R iE#E 8445 4 (Incorrect instructions)

LA AR B

1R

2. B[ 34 Ao 32

3N BINRFAT A

4. 91 735 7 Ao ik 8 7 A4 B 14
5.3% 56 69 33t o A
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6. 35 AF Fo e 15
7.8 9 %3

8. % A X 32
9.%F $1ZE on

104+ & $1 4] A48 B &
1LERAREFHERE
12. F H e ary
133 iR &
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