///////////////////////////////////////////

Experience: 4 7, EhFids LN experienced @D
FERFADRHY , FEFIZZDOHABIRH D, BiF

V4

o

<

COBE HETIHRBROLVIER T HLE
S ITOD, BT HERELICR LIS E
CWARBILB D, RRERTHE0L, e
S otk ol E VIR B
CROABIRZ, BRI HDTHART

hSS
hS
o
ASS
hSS
o

wn
o
oy

<<
<
<<

(« XX GNDTEAH, B
<. experienced TXERRD, EWDEIRTZN HAGE

IL. A series of spray dryer difficulties was

experienced in producing FN 130(FN130% 4=

AN
AN
AN

AN
RSN
N

FET DB E BRI OMERNT T AR 8
72)o 2D A M TIXAEA DLEHIT experience 23
PR TOEL, fORHICL T DT
V)L experience AMEDILTWS, A%

R D

DL, EDXH A IZENE D experience %

<

LS
s

L THRT IV LV R ERO S DS, K
< FRORIPIIZ RN, — BT ISR

I

////////////////////////////////////////////

FH ] : Also, because these documents are
typically written by design engineers rather
than operating personnel, may lack the kind of
hands—on experience that is only acquired by
the direct running of the facility.
(FlZNHDOEHIT, HEBIVLTLLARE
BB (> TEPN, RAGZEEELR TS
ZEZESTOAFTLNLRMFERD L 570
DHPFRELTNDHDTES))

] : Personnel responsible for designing and
operating the specific process possess the bulk
of the knowledge and experience needed for a

detailed hazard evaluation

(FFEDOT v RAE R LUEI T EEHD A
VXL BRI S E R S B < D AR SR
A Hi-oCTuN5)

JFH 5 : Ideally, the PHA leader should also have
the breadth of experience in the various PHA
techniques
(BABRICIL, 7 T B A SERRARAT DOV — 4 — 1T,
Tl 2 D7 vt A fERRARHT FiE ORI EEBR
DILETS)

FH]: Experience indicates that the software
selection process takes from 1 to 3 years from
the time of first vendor contact to actual im—
plementation.
(FEBRCIL,Y 7 OB E TR EH LT
RO EEROM FABIAAE T 1—3 4031D)

5 : Experience shows it just does not hap—

pens that way.
(BB CIXEDIIITRI D2

JH#: In deciding frequencies for various tasks,

conditional probability analysis, vendor
recommendations and field maintenance expe—
rience are used.

(Ff 2 DAFOBE 2D HITIE, A e
RIAT, A—T— DIREB L OB O R 2%

BRMEbID)

JH#]: During the later process software pro—
gramming and equipment startup phase Mike
exhibited a high of technical

has level

knowledge and field experience



(AT DT at AR TN T a5
VT LR D BT OBRPE T, EAKHEDHLIT
Tk E B BR A 4 L)

F 1 : Any repairs to relief valve equipment
shall be made by an organization with
experience in valve maintenance
(ZEPILEOEHIT, VT EBLORLER D
DO TIT ORI T RB72)

H#]: CAD or drawing board design experience
is not of major importance for the designers
(CAD &\ NIRX RO FHEBRIT, BT
(CESTIHICEHERI LTI

H]: Based on my experience and knowledge
of this pump model, I’ d be looking for a service
life of between 10,000 and 20,000 hours.
(ZOR T BT NATONT, FAOFEER L7
DI DL AEEIE 1 0 2 J7IEH
WHIFFCEDTEAD)

H # : The CSB investigative staff includes
chemical and mechanical engineers, industrial
safety experts, and other specialists with ex—
perience in the private and public sectors.
Many investigators have years of chemical
industry experience

CREML R 2Z B2 ORMEAZ Y712, 1k
FRLIOH BN E | EXLEFMEBEL
O R B LA ILEFT TRER O H 5 P 5
MEFENTND, ZLOFERITF LET
DEAFDRREATD)

2. B

A : Operators had also experienced recent
operating problems with the data logger, which
was one factor leading operators to doubt data
logger readings on the evening of January 21.
(AR =2 7T — & a i —OEAE LDk
TTNERRL T, ZIS1H 21 OO
T — O MEZ RFICES 28T
c—DODHEK TH-oT)

FH % : Reengineering at Ashland has not re-
sulted in the large—scale loss of jobs some
other companies have experienced

(T TV REDY -2 V=TV 71N D
PO AL TRER LI KRB DR ZE IR B72
MoTz)

Ff5:In all areas where a yearly downtime
schedule is established and followed, the Clo—
quet facility has experienced record production,
improved quality and increased reliability.
FERE LR Y 2— L 2B E L, ZRITHE-
T2 TOEM T, 7ury ORI FAEED T
SRR, SE A BRI OGN EA ek
72)

JH # : Shortly after the epoxy application
commenced, the work crew experienced prob—
lems with the spraying process, resulting in
poor coating quality

(TARF T ZBA LIRD THESRIC, EEEIX
=T 47 DA PNELIR D W TROL
TTNERER LT

JH#]: The extent of the serious safety culture

deficiencies was further revealed when the



refinery experienced two additional serious
incidents just a few months after the March
2005 disaster

(BERALZEITG om0 K s,
(2 2005 4 3 H OREEFEDOENH OH%IZ, |
HATC _DOERFEDHHTZLTHLN
(272 57)

F ] : The guidelines state that startup and
shutdown are two of the most critical periods
of plant operations, and that these critical
periods experience unexpected and unusual
situations

(ZOTARTAAT, B EAF 1T 7T Mk
ETROIZVTAANHIRO —5>THY, £L
TINSDI)T VI L., AL D+
L CREIRIENEE D2 LB ~TND)

F: Indeed, in 14 of the 19 startups, the
tower experienced significant swings in level
the swings were so severe that in the 14
startups the level alarm went off a total of 74
times

(FZBR 19 RIOEEDSS 14 I, BN O
TOELEBL, 14 [HOEBIOEROEEIIIE
HAZE D Te DT LUV OERDNGE 74 [\l
S-72)

M B

breathing and were forced to evacuate the area

: Operators experienced difficulty
before they could determine why chlorine was
leaking from the coolant pumps
(N e A BB IR L < 2 AN Yy
UT DDA 32 3 I TN D0 A ffE R ok
DHENS, Z DG NLREEE S 5415727
72)

%] Ar’s metallurgical analysis found that
the 52-inch component where the rupture
occurred had experienced extreme thinning;
the average wall thickness near the rupture
location was approximately 40 percent thinner
than a dime

(2=T =AD& RIS, R LTZ52
A F OBE FTIIHEF ISR TNDH D
Z DT RS 73 DT DR E I
HAL(FAT 1.35 JVDJEE) DAFISTHNT
HoTz)

FH5: Over the course of the incident, the site
experienced 13 different ruptures of piping and
equipment

(FEDOETET, B TIF 13 Of~ ORLE
AR DO o T7)

3. JE%& 5 (experienced or inexperienced)
I3l : Field verification is far more difficult and
time consuming for “new eyes” (contractor or
company) to perform than for the “old eyes”
of experienced plant personnel who frequently
have lived with the process for many years
GERFEZ DIV AD HIZL->TELY;
MRV, TR O 7 BRI A TE L
BORTTUOBEDO BRI ToLELIZL
CTHFEZETHE T 2)

JH45 : These computer assisted methods are
designed to minimize time required by the busy,
experienced and highly paid engineers who
perform these studies

(CNBHDAE 2= HRSIITTIEE 2
NODWTEETHLICT, EMRL L TaEfA



B D BB B R 2 e /NRIZ A
IRFFIILTND)

FH 4] : Prior to starting field work, an experi—
enced plant operator should “walk through”
the plant with the field verification team
(BLGEEA MO DRI, BRL 77T A
AR —ZNBIGREET — A& — B S
10—V & DB D)

Hf:In the event that the machine requires
adjustment or repair, the covers, guards, in—
spection doors, or other protective devices
must only be removed by a qualified repairman,
fully instructed and experienced in the repair
of this type of machine

(OB DOFEEAE A L BELET DA T
= T —=F | BRBEDH DI O PR ELEE
(T, ZOMDHIRE L DT T BE &% T
7o, BRERD D B FF OB RER 2L -
TOHII S ~NETD)

H#]:Our sharp, experienced confined space
hole watch crew is well—qualified and seasoned
at providing monitoring, breathing air, and
other assistance for your confined space ac—
tivities.

(DA BT IR D85 AR ZE R B
BEIE, EHEMTORZEZH N TOREM, 1
FEJH DO 22 5036 J UM oD 52 B 2 ik 5

DI ERE DD B AL TNET)

FH5): During this critical first startup using a
new control system, management should have

ensured that a highly experienced Technical

Advisor was assigned to the control room staff
during both shifts

LW AT D> T, ZOEER G
O T ORL BN R I B P B OREBR D &>
DT I =ANT RSP —7% 227 M, il
EDOAZ Y7 LU TR T R&ETHo72)

J1 : These verbal instructions were passed
down from experienced operators to new op—
erators in on—the—job training

(ChHO REHICEDHRRIE, BRA <L —
BAPHA Va7 h— =0 T TH LA R
L —Z s> T o)

F ] : The CSB determined that the junior
technician likely was unaware of the existence
and function of the telltale due to inexperience
and lack of training and removed the plug
completely

(CSB 13HWRAEH 3, BREE B R R DT
D | AR R AR DIFAEEHERE A TN DR > T D72
AH), ENTT IZT7HFERIZFVIINL TLEST
EEZTND)

F5: By reviewing this information, an inex—

perienced engineer can acquire great
knowledge of the analysis techniques and refer
to them in the future

(ZOBREEE T HIL T, REVRET# X
AT HI DI R Fi# 45 T, 2L TRRS 5

(2T DTENTED)

F5 : Operators relied on knowledge of past
startup experiences (passed down by the more

skilled veteran operators) and developed in—



formal work practices to prevent future startup
delays

(AU —Z | datd £ O B ER O FFk I HEH -
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