The owner should then select a qualified
contractor to produce a design specification
(FFE IR AHREZ DDEREDFRE
BLESBENDD)

If on—site support is required during the life of

qualified the system, a qualified Field Engineer can be
dispatched quickly
(ZDL AT LOERAEM, RIGETOEEH
DBEGERE BEORGERMTEZELICIR
ETHIENTEEY)
Event tree analysis identifies and quantifies
the potential for sequences of events
occurring as a result of a single failure
(AR —BITIE,—DDHEDFERE

| N LTEEL TS 5 HEBQAAMEEEL

quantify T
EE21Ld5)
Differences in reliability are hard to quantify,
making an LCC analysis more difficult
(EHEMOEEZEEILTHDETEHET. C
NHLCCHETELOEREEICLTILVD)
Mr.Goodnight is on vacation at the present
time but I know you will be interested in
receiving a quotation without awaiting his
return
ARET IR FAERIIREBHTT . LHALE
ANEDIRYZEFGNT, REEEZTI

quotation Y- EE - TLET)

Under the time constraints associated with
your request for quotation, we have tried to
be as responsive as we could.

(B0 REEBICEAL TREOFIFIAHY
FLIA HARFHEKDETEEATESDE
B ALELTR)




rank

LRI

The PHA locates and ranks critical plant
areas or components
(TRERERERERIE. EEGTIHEOXE
BRI DEFRERD T IF1TS D)

Table 2 ranks the top five components
contributing to unit unavailability by criticality
(R 2 FEEDTBRBEIZHFE I HLAGER
REEEMTIOOMAITTLD)

rate

We were not able to maintain a sufficiently
steady feed rate with our present equipment
(FEARIIHRFE T HRIREL-EBERE
EHEF T A LN R LA oT)

Cooling water circulating rate was
maintained at 100GPM with the temperature
ranging between 79° F and 50° F
CREVKDRBRRE(L. REEE 50—75
F 2BV T 100GPM (2R = 1=)

No.7 Boiler efficiency was 84.1% and an
evaporation rate of 9.13

(71 BRASDENEL 84.1% THEFEEEIT
9.13 THo1=)

L

Maintenance has a low employee turnover
rate due to high morale
(REHMEFEVES—ILOE-OREED
BERER (TELY)

The objective is to identify and calculate
failure rates and trends.
(BRFBERAEFMEHEET H_ETHD)
Technically, acceleration is the rate of

change of velocity

(BRI IEERE L REDEILETHD)

beio

Reduced compressor efficiency may also limit
plant production rates

(EfEHOMEERT CTIEOAEEELET
I51=53)




reach

These failures can occur before reaching the
original design life
(CNLDEIEFHFDERETFaRISES S
[SEED)

Lightning discharge may reach the robot
creating major damage
(BEMEBIFORYIETEREL, KEHEEN
REDH=5)

BT D

Attempts to reach the owner of the building
by phone were unsuccessful
(BRETEILOMBEISERLIIELIM
H kg ot:)

reaction

e

The temperature continued climbing until the
reaction reached a runaway condition that led
to the explosion
CRERIBREIT HFENRT
TLEHIHELV)

About 10ml of reaction mixture is sampled

anp

EISET DRIGE

[

one hour after the beginning of the reaction.
(RIGEEIE 1B £9103) Yy ML O RIS
BEBRMNEFEIRSNT)

reactor

A

The temperature on the last six reactors
were all lowered gradually to 42°F
(BDEDREHDEEIL. £ THRAIC
42° FITTFAo12)

During the last ten days of the month, the
four new 3,300 gallon glass lined reactors
were placed in service
(AD#EYD10BMEI<, 4B DHLLI3300
HOVDHSRZAZ2T DRIGHAZEL
=)

Scaffolding around the Stage 1 and 2
reactors was misshapen from the heat of the
fire
RT—1B&V20REFDEY D Bi5
[FRKDETERLT)




realize

BfEID

Operators did not realize they were causing
problems
(ARL—ZFEOMNEEERCL TS EE
E#ELTLVEAST:)

Few people realized how inaccurate the
original P&IDs were and how expensive they
would be to correct

(FTD P&ID AWM AR EHED. TLTEIET
BDIZVDIZELINEMFADLED A
LML TLVEA oT2)

reason

R

Centrifugal pumps can fail due to a wide
variety of reasons
(BORUTELEEHROERATHRET D)
No reason could be found for the low
efficiency of Polymer 100
(RUI—100DEREDRE LS MM
272)

For economic reasons, agitators are usually
assembled from standard parts
(RFNGEAN S, EHETEERERR
THAILITOND)

He inquired as to the reason for the delay.

(RILENDERZZRT)

reassemble

Task Force reassembled again at 1:00 p.m.

(EXRARZVIIE 1 BIZEEELR)

BRAITY
%)

The check valve had been observed to leak
on at least one occasion in the past by an
ABC employee, who disassembled, cleaned,
and reassembled the valve
(ZDHUEFITBEICDLEEL—E. ZDOF
oL, ARLBHAITEL-ABCOHiE
EBICIHOTRNDPERESNTLV:)

receive

%113

Employees had received and successfully
completed the required training
(REBRIDEODHEEZZIT. BRIKT
L=)




2D

The new Polymer reactor has been received
and installation work will begin immediately
FHLWRY T —RIGHZ ZE o1, TR EE
AESIZIREDFE)

recipe

LRE

Recipe maintenance is not expected to be
performed by the plant operators
(LREDHfFFERZTICLF. THEDAN
L—ZIZROLNTLVELY)

recognize

AT D

We recognized early in our search that we
lacked the knowledge we needed for
discussing lubricant technology intelligently
GRETEM G, MARINEEEICREY
BDICLEGHFN T BL TNV =CEZ RN
LTLV)

It is important to recognize that inherent
differences exist between small-and
commercial-scale facilities
UNSGRBEDEE LAFRIZDEE DR
(2. REWGHEENHHEZRMT HE
FEER)

recommend

HEITD

They found that in 2003 an inspector
recommended examining the furnace outlet
piping, but this was not done.

(2003 FIZ— ADBREENFOHOREZ
BRETDISMRELI-CE LHLINIFT
nigh-of=CEEHRLT)

The 1970 version of NFPA 654 recommended
separate, detached buildings for processing
and handling combustible dusts

(NFPA 654 1970 FERETHR I, IR R 141
CAZNESSURKEO=OIZ. BNl B
EDGHOTVVENEYZHEELTULV:)

recovery

[E]4R

The methanol recovery for February was
46.9%, about normal for our operation
(2ADA%/—)LEIRIF 46.9%T. i
DIRETI. FIFEETHD)




[E1E

But with most observers saying economic
improvement will not come until 1995, the
road to recovery may be long

( LALZOERIE TRRFREEL1995
FFTELGVENSTLS, HE~NDERFER
LVE53)

reduce

%

Unscheduled plant outages reduced by nearly
45%

GtENDT IV MELEIEH 45%H 1)

He says it has reduced batch cycle times in
the production of polyvinyl chloride
compounds and resins

(B IEZENAIBIEE=—)Laz /U R &R
BBOEEIZCBEWT. N\NyFHAUILEA( L%
BHLIzELV-TLVD)

reduction

b

Only about 20% of the cost savings came
from headcount reduction
(F--ERERDEI20%([F ABHIRTEL
=)

A design—for—change philosophy in initial
software can lead to a significant reduction in
the life cycle software costs
(THDYILI I 7 TEEEMKRLI=ERER
BIENMRYDSATHAD)L -T2 ITT 0
ARERIZDHEANB)

refer

S#EI1ZT5

Refer to the outline arrangement drawing
M HIIRZESEICLTZELY

The key to making a reasonable estimate of
future shutdown work is to keep records of
past shutdowns and refer to them frequently
(FFEDFIEERDORZLYLGRIELVEEDISR
X BEDFLDEFEREL. Thioz
ERBEIHETHS




reference

This value should be recorded for future
reference
(CHERFEDSED-HRFETNET
Ho)

Clearly define process areas that greatly
deviate from P&IDs, and make a reference
sketch of the correct arrangement

(P&ID MBS RERRELI-TAEX D LIS
ML, ZELTELVWVREDSER Ty FE
ERCL7EELY)

refill

BREYTS

Care should also be taken to ensure that the
right type of oil is used for refilling the oil
sump or oiling system

(IELLVEED M, ihiBOH DT TR
ATLICERERELTEDNASLITET
PLENDHD)

reflect

R D

Although PR&IDs are critical during the design
phase of the construction project, they are
seldom updated to reflect later design and
process changes

(P&ID [FEFRTOD IV NDRETRETER
THAICEADDOLT  ZEOFRFPTOER
ERICRMT B0, [FEAEEFING
Ly)

The procedures should be reviewed regularly
and updated to reflect changes in equipment,
process chemistry, and operation.
(FIEEXEHMICRELZLTHEEE. 7O
TRALEBLVERXOEELZRBRLTEH
DHDIZFTRE)

refresher

training

wHE

Has the employer, in consultation with the
employees involved in operating the process,
determined the appropriate frequency of
refresher training?
(BEREBRITOLREEZEGLTL\HHEE
B LML THE DEYLERREROTE




f=h)

regarding

ELT

This Addendum is intended to provide
technical information regarding equipment
unique to this dryer

(CORERIE. COFIRMIIRFDHIRICD
WTHRINERZRET 521U THD)

regardless

VY oo

PM, regardless of how critical, is easily
displaced or deferred from work schedules
(REEXEEF. EETHSHITLMDDHOLT
EEFENSEHEICHSNIYIELHRSINT-Y
EE),

This product provides access to ground level
and all trucks regardless of bed height
(COHEGR. LRF—([FREE, MEDEIIC
MOOLTRIVIDTIIZTEHLED)

regeneration

BE

Our DM unit has been operating satisfactory
at about 10,000 gallons/regeneration with an
average resistance of 400,000 ohms
(fkEEFFYERIGERIOBA—L
T M1 BHAOY/BETHETESELEL
TLa%)

reject

F¥ Py

Out—-of-tolerance products can be rejected
from the line if you wish.

(FHEIT DL ITHBEENDESRIZ. (T4
RITHIENTED)

Twenty—five suggestions were received
during the month; 13 were rejected and two
awards totaling $20 were made
(25BDRENSG AZFF TN 131RE
ARRAICEY, 2IETEF 20 LR
BE&Ent)




relative

ERIT S

Figure 7 shows the location of the basket
relative to the vent pipe.

(7 ERUS AT BN\ Ry b DAL
BZRY)

Governing principles help clarify the
responsibilities of operations and
maintenance relative to production
machinery

(RANZRTHEIE, EEMMICETHE
ERMASIVREMMAOEEZHLAICT
BDIZ1RZIID)

relatively

LEEX RS

This material is relatively new, there are
certain risks in heat treating
(COMM I LEEAIFTLL, BLEIZHED
DRIHH5)

This is relatively insensitive to supply

pressure fluctuation

(CHIFHIRE N E B LLLERAISERES)

release

Fl Bt

Surface finish of the bag enhances release of

sticky dusts
N\ DREELFIE. HEEEDHZIFT R
FDFIBEEZ =D D)

s dask)

Any such releases can contaminate
surrounding areas
(CORIGMEMETENTLEBE DM
BEYD)

DRI D

Prior to releasing an accident investigation
report, EPA must ensure that the report
contains no confidential business information.
(KEREREELZLAKRTHANCEPA XS
DHEEVERMERTRESATLVENS
EERELGE I NIEAESTELY)

s Gk A

As the liquid fertilizer released, it overtopped
the secondary containment berm surrounding
the tank

(RIRREHAESND L, BRIANZ V%




BEATWV-E_DOLREYDENEBAT)

relevant

ESREAE RS

All relevant cost components can be brought

into the analysis
(ETORAGRITIERERITHEHRTLHIEN
TED)

relief valve

Any repairs to relief valve equipment shall
be made by an organization with experience
in valve maintenance

(REFEEDEEE., /NILTIEEDRZER

A HAHEETITHRITNIEESALY)

All relief valves in the Dowtherm system have
a relieving pressure of 180 PSI
FOYLEEDETORESFL, 180 PSI
DEHLENTHD)

relocate

BERETD

Urinal in Men’s Toilet needs to be relocated
downward 1” to comply with handicapped
accessibility standards.
(BHENMLOERT. SEEFAREICE
WLTIAUFTICHRETIRLENHD)
Electrical pole at southeast corner shall be
relocated by Eon's responsibility
(FAEOADEREAAVDEETHERET
&)

remain

FETHD

The monomer efficiency dropped slightly this
month, but remained higher than the 1961
average
SHADE/I—DUIEITENT o1
A 1961 EDFHEYFELEEFOTIND)
The butadiene purity remained unchanged at
96.0%

(TECIUDHMEIE 96% TELLAEMNOT2)
The tank manways were allowed to remain

open to the atmosphere without fire




preventive measures
(B D<oR—ILIE, KRFFLEDNESL
HCRRICEAMESN=FEETH o)

repair

S

Twenty four homes and six businesses were
damaged beyond repair

4 HDEELADDEFXRFIFEETELGL
FEENTLV)

A review of repair work prior to the incident
revealed a history of repeated pump failures
(ZDEHDOHDEBEXRDBERET . BY
RURTHEEL TULV B BHSMIAR
21=)

The repairs to No.6 boiler were completed
this month and boiler was acid treated
(6BRASDEBEISATTL-ZLTE
HEULLT)

BB

One piece of equipment may be shut down for
failure repaired later
(HFRD—DOMNHETENSEET L0
LEDHBNDZ5I)

Repaired leak in condenser nozzle

@UTUoH—/XILDFNEEELTE)

repeat

RYIRY

The process is repeated until the desired
contaminant level is achieved
(COIRTFERMENERKEICEEY
HETHRYREIND)

repeated

@YELD

Electronic control eliminates repeated

manual openings and closings

(BFHIEHITEYELOFBIFEMAZE




report

HEITD

No injuries were reported
(ZBRAEFHRESNTLELY)

All persons onsite shall be trained on how to
report emergencies
RBEOETOREBICEEFEZLEDESS
[CHRETDOEBLETNITRLELY)

I keep this annual report of utilities
information on file
FAFZOABRBEROERBEEE T
[TRELTLD)

Employees and their representatives must
have access to process hazard analysis
reports

(HEEBIVEORKREF, TOLRER
R EEEHRFRIEILSLELY)

requisition

Requisitions are generated automatically for
inventory when quantities reach reorder
points
(BMENBRIRICETHEEEDOH. B
BRICEREFERENMEREND)

research

#HETD

Nobody at the plant invested time to
research the selected oil’ s suitability

(LB TIHELEEL-BDBESHOREE
T 5D, FEZEMNTDHANILVGEMNoT2)

i

The ABC research team conducted a site
visit

(ABC #1 DB F—LIFHRIHZZEIARELT)

residence time

it 28 F ]

The total residence time in a train is 3 hours.

(—RIDEFHEBFREIXIFRTHD)

residual

RED

It is essential to drain and flush thoroughly to
avoid damage from residual cleaner
(BREFREFFICLDBELTEITH-OIZ. 5T
EITHHB LK THRNRT CENER)




resistance.

Ein

Standard ASA 150# series flanges are
supplied in solid steel or in steel face with 316
stainless for corrosion resistance

(ASA150 KRR DIRET S DX, < DR
HHVEMERIED 316 RTUL REfFEH
fissnhsd)

Check insulation resistance with a Megger
(AH—THEBEREF Y ILGELY)
Organizational change is always met with

resistance

(FAREEILEICERIZED)

resource

Jobs are planned and scheduled but still 10 to
20% of maintenance resources may be wasted
(EEDEmYASh, BEARDLNLA.
BREDAFD 10~20%(LHEEKIZ/E>TLND)
Most projects do not receive unlimited
resource allotments
(IFEAEDTODIME, BHIBRDOERD
BBEZFHIEF ALY

respond

PSR

The in—house fire brigade immediately
responded to the incident
FREBEIFESL [CSE &8I L)
Proactive maintenance responds to identified
conditions that are known to cause failure
(EFRLEFWEELRECTIEN A>T
DIRREIZH ST D)

responsibility

B

As a maintenance supervisor, | had the
responsibility of overseeing the
implementation of the new CMMS at
Belvidere
FAFREDEBELLTARILCETDFHL
LY CMMS DB AZEB Y H5EEMNH o)
But a job of such responsibility requires
expertise and knowhow, business sense and

management skills

LALIDRIBEREDHAHEEILEFM




L/ ESRRAEUABLVEER
MIMRBHELS)

responsible

FRATHD

Plant managers and operating supervisors
know which pieces of equipment are
principally responsible for unit downtime
(IHEDERELIVEREEE I HSRZD
EDMENEERLFRRDELRERTHS
MEISTLND)

EEHD

The project manager is responsible for
directing everyone toward these goals
(FaozOrEBEL. £ TOAETBEICRA
FTTHREYLIEELHD)

Be aware that you can be held responsible
under the law for an accident that results
from a badly designed project
(BEEOBENTODzIMIERT HKET,
FRELEEAICEELNHHEERMMLLGS
Ly)

They did not feel responsible for the overall
success—or failure— of the refinery.
(they:employees)

(WX B (FEHFTO S ARMERSH DT
FERICEEAHHERL TGN OT)




restore

EET S

Under the direction of management,
operators were gradually increasing
temperatures in Stage 2 to restore catalyst
activity.
(BEEBOETOTARL—2ILMEDE
MALZERET S AT—C20REE
BRRIZEFTULG)

The fire department did not know when power
would be restored

CHBRE X BENIEET NI DM
mMot:)

restrict

HRI 2

These regulations effectively restrict the
amount of solvent used in paint formulations
(CoDRFE. AoFFEPIFEDLOND
BRIDEZHRMICHIRY D)

Access to the building remained restricted
until the structure was shored and a
structural engineer approved the work
(EYM~DIBAYIL, BEYMHES TS
N, ZELTBERMENMEREZRE T HFET
HIRSN=FFTHor)

result

R

Sometimes the process can take weeks to
get results
EBFICIEIDOTOERIIRERESIDDIZHGE
B n5)

When the Total Quality Excellence program
was initially started, results were not
occurring as fast as needed
(RHEBFRETOTSLNRYITIHES
RIEL EESNFERGERIIHTIA
motz)

Over $230 billion is lost in the United States
each year as a result of corrosion.
CRETITIEF 2300 BFILUEATREDFE
RELTEDN TG




RIS

Employers must investigate within 48 hours
every incident that results in— or could have
resulted in — a major accident
(BRAZBRREGEXSNGE. HHVIKEF
L= ZA5E8 THERIT DN TA8RKH
LIRIZBAELGZ T IEESTE0)

The program will be expanded in 1994 to
other plants and should result in a total of
$50 million in savings by the end of the year
(COEEIL 1994 F (T TIFIZHEMY.
FERFETIZIEAE 5000 FRILOETRIZHS
F97)

retention

REF

The concrete masonry retention walls around
the tanks failed and did not prevent the
burning oil from spreading
(BUODEAYDIAVY)—~-T OV DR
RZITHIEL . MAHMMDIEADDE ITIEM
2712)

reveal

¥IBHT D

Interviews with the crew revealed that dust
was generated as the material landed in the
box
EEELOEBETHHNEDOHRISELT-
BRI EEANFEELI-CEMHIBALT)

Only if close inspection reveals this to be the
case should a cooling system cleaner be used
GLFHMLGRETINGEICRATHES
BALT=5 . AEIV AT LAD KR ERIEHESAN
=12

review

#E

Sophisticated monitoring applications need a
detailed review, since costs are generally high
CGERIEHLGT T ) r—av (d EEh —
RICEVLOTHMGTRENDETHD)
Review of each section should be carried out
by the person most familiar with that

process .

({E4DIEEOREF. TotXIHZEEN




EABTINETHD)

rework

FELEE

These changes can then be made as part of
the initial construction effort rather than as
late project punchlist rework
(ChoDZEEIF, BHYISENTBY I
DINVFYAMZEBDFELERELY . LLA
BEEBONHIITICENTED)
Purchase of the heat trace is on hold until
the comments by leon are resolved and the
drawings reworked
(E—=FrL—REA—F2DAAMHRFEY
MEASEESNSGETRETHD)

role

Vendors can play a key role in training users.
(RFEXBIERLE CEELEEZESC
ENTED)

The computer’s role here should be to aid
people, not replace them
(CCTRAVE1—2DEREITANZERT S
CET, AZEDTRDHAHIETIEARLY)
Maintenance managers must take a
leadership role in improving the maintenance
function

REDEEEL REHEOHEITIHE
MEEIZECGE T NIEESLH)




root cause

RARE

Because of the complexity of causes for this
accident, no distinction has been made
between the root causes and contributing
factors.
(CHEHRDFRDEHEINLGIRARRERT
MEREETRX AT EMNTEGAST)

A very methodical procedure is necessary to
pinpoint the root cause of the situation
(ZDREDIRAKRFEREEHEICRELDD
=012, KREDFEREFIENDLET)

rotation

EILS

Speed of shaft rotation shall not exceed 25 %
of calculated critical speed of impeller—shaft
assembly in air

(BADEEREE (. BEPIRDMEITREZE
[P CHEHERSE-FOEKREEZE 25%i 8 A
TIFESEL)

At this stage, motor—rotation direction should
be checked to see that it is correct for the
driven equipment before coupling up
(COERFETEENHD [EER T M A EREN 1 25
[SXLTIELLDE RS-0 3 SRl
FIvIITRELE)

Check rotor rotation against the rotation
label on the crusher side frame

( RO Y AR IL—LIZHSEERF RS
N)IHL T, A—2—DREEEF v LA
ELY)




routine

HE

The CAIT has no other information about
whether these tanks were properly inspected
or maintained on a routine basis.
(ILZEEHERAEZERIE. ChoDEUIMN
AER—XATHEUICEREINDH SRS
SN TV =AMERITE>TLVELY)

Work order includes all preventive
maintenance work, repairs, routine checks,
contractor work and capital projects.
EFRIETICIT 2TOFHREMEE. BHE,
AERR. BREXRBSIUVREEENEF
ns)

Operators were performing a routine cleaning
of the 100 production line

(FRL—21F 100 £ESA 2 D ELER
ZfToTLM2)

rule

A

The final rule become effective on May
26,1992.

(BRARFRANIFT 1992 4 5 A 26 BIZFEIHEN D)
The following are a few of the safety rules
suggested to form the basis of a safety
program

(UTFIE. REFTEOEBERRT H1=HIC
RESNE-ZEHADLLONTHS)

Rule 3 requires the calculation of the critical
speed of the shaft
GRAIBIFTEHDEREEDTHEEZERLTL
)

runoff

itk 4%

There were no reports of river water
contamination from fire suppression water
runoff

CAINDIEXFAKDFREIZES. KEFR
D} EF(FEh>T2)

“We don't want to create any runoff until we
verify what's in the building and what may be

around,” he said




ENLDHRIfALHBIH . HBHLNEEY T
NHANMRIET HFET. BGRKEEY =<7
W= o12)

rupture

WHRT S

The disk failed to rupture at static pressure
up to 350 psig

(FERILERE 51 350psi T, BEH LG
1=) A horizontal straight section of 127
diameter Reactor 3 effluent piping had
ruptured just upstream of a 12”x 10”
diameter reducer.

(RIGER3 DR 124 FORNNATDKFE
EREN. 12X 10/ FDLT2—H—D
TELRABTHREL:




