PLAINTIFF’S
EXHIBIT

_GEMERAL SAFETY IHSTRUCTIONS APPLYING TO ALL EQUIFRENID

pieen General Safety Instruction Sheets cite the hazards that

;n the operation and maintenance of equipment and give recommenda-
“iding hazards and for inspections and tesis,” ~

%% three sheets apply generally to all equipment,

241 hazards and recommendations that are peculiar to'a class or type
are given on the following sheets (4 to 15) applying to the more im=
jfications of equipment, ‘
arly significant or unusual hazards, recommendetions, inspeotions or
Fing to @ specific item of equipment should be given on the Safety Ine
oot made out for thet particular item, , :
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,.’z’“ HAZARDS

ﬁ%ﬁre or unsafe condition of equipment due to operation at pressure,
f%erature, speed, minimum thickness, or other condition in excess of

'established safe limits, 7 ) 7
5 condition resulting from corrosion (internal or external) reduo-

TF thickness below the minimum allowable limit, This may occur from
bet attack or result from failure of protective linings,

sking or deterioration caused by ceustic embrittlement, hydrogen at-
k% inbergranular corrosion, or stress-corrosion,
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sizue fallures occasioned by vibration or repeated stress,
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gbting up of high residual stress as a result of improper welding or
g8ting operations,

SEs hs : ; o '
fsafe condition or failure due to thermal stresses cccasioned by exceed-

R

igégsive strain or failure at rigid connsctions due to hieating of lines
équipment above design temperatures for which expansion provision is
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dgafe condition or failure of reciprocating or robtating machines, or

A,ﬁgfors due to operation at speeds or overloads in excess of design lim~
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088s5ive pressure caused by thermal expansion of liguid in filled lines,
ioosels, pumps, containers, ete, = “sum pressure”,

€9 to equipment caused by téstihg at preséures in excess of estabw
s §hed limits, testing at too low temperatures, or from exoess loading
R0 t0 woight of testing medium,

& 8lease of flammable, poisonous, or corrosive gasges or liquids-due to E
) g%lure of equipment from amy cause, 3
&
‘ >
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'GENERAL SAFETY INSTRUCTIONS APPLYING 70 ALL EQUiPMENT

HAZARDS {Cont'd,)

ot threaded or gasketed jJoints,.or ab packing glends. of pumps,
gors, valves, level controls: and instruments.

.of relief valves that ‘are not equipped with disoharge conduits
at a safs locetion, ‘

L/
%iye mixtures in equipment caused by the. failure of eontrol valves,
perated .valves, cyole timers, etc, -

o of towers, columns, stacks, tanks, etc, under wind or earth
pading due.to corrosion below minimum safe thickness or deterio-
£ foundations, supports, or guys.

ps6 of equipment due to “external pressure loading in excess of de-
3mits of pressure, thickness or roundness.

i
L

57 RECOMHENDATIONS FOR AYOIDING HAZARDS

«exceed the safe limits for any equipment in operation, cleaning
intenence &s given in:

Safety Instruction Sheets,’
jerating Stendards and epplicable Standing Orders,
fipery and Engineering Instructions,
des and Standards authorized for refinery use, and
--.tory State Safety Orders,

the Engineering Division - Design Engineer, Maintenance Foreman,

qiiipment Inspector as the case may require, whenever there. is any

tion as to the safety of equipment, or danger of exceeding estab-
safe limits,

*0 inspection of all critical repairs and new equipment instelle=-

he mechanical condition and funchbioning of instruments and control
ent at regular intervals as regquired to assure dependable and safe
on, A ,

e
1t the Engineering Division before changing any established safe
8 “for the operation of equipment,

IKSPECTIONS

3 3
: Ltein adequate periodic inspection of equipment ia accordance with:

Equipment Inspection Schedule for the plant; or in lieu
uch schedule, as recommended in the Safety Instruction Sheets,

‘93 irements of State Safety Orders for periodic inspection
V‘boilers air pressure tanks, elevators and mechanicel
‘“ipment
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GEIERAL SAFETY TNSTRUCTTONS APPLYING TO ALL EQUIPKENT
INSPRGTIONS (Cont'd,) -

A, Blectrical equlpment - motors and comtrols; power eircuibs;
lighting service; conbrol systemSe end signals and alarms,

, Mechenical equipment - pumps turbines, compressors, ete,,
and their governors sand protective devices,

%, Instruments and con’crol equipment ’ pe.r‘cicularly those which
: are vital to contr0111ng operatlon.within established safe
limits,

During initial operation of equipment malntaln close inspectlon of':

Bffects of thermal expansion on line syshems, end llnss
stairs and ladders connecting to hot vessels for re-
stricted movement, 1nterference, or. evidence of exw

. ¢essive strain,

Bearings, shaft packing, and governors on mechanical
equipment, y

) Electrical equipmsnt for overloads, heating, sources of
ignition, and for proper functioning of controls, alarms,
and protective devices,

TLSTS

Bt all squipment after any major repair affecting the sfrength of

e equipment,

. ‘st certain squipment, as fired heater coils, at specified intervals as
called for in the Equipment Inspection Schedules or as specifically re-

mmended in the Safety Instruction Sheets,

the test pressure for routine field tests of equipment ghall be as given
tn.the Safety Instruction Sheets,
gsdrostatic tosting proeedure shall conform to Engineering Instrugtion f

00 and 301 or as given on special Hydrostatic Test Schedules prepared
r particuler installations,

nsult the Engineering Division beforé applying axy pneumatic test,. '

I oﬁual tests applied during shop fabrication or field construchion are
3178n on the Safety Instruction Sheets or on Hydrostatic Test Schedules
Drepared to cover initial testing,

..OVe test and reset safety or relief valves protecting the equipment
~frequencies given in the Equipment Inspection Schedule for the plant,

Asheig lieu of such e sohedule as recommended on the Safety Instruction '
8, .

GENERAL SAFETY INSTRUCIION SHEET

Applying To ALl Equipment ME~E102 Shseg‘;
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GENERAL SAFETY TNSTRUCTIONS APPLYING TO PROCESS LINES

HAZARDS

The hazards that are parﬁicularly to be oonsidered in the operation of
lines, includs:

- those hazards listed in the General Safety Instructlons Applying to All
. Bquipment which apply to piping systems,

Hydraulic shock from rapid oclosing of valves,
' Excessive vibration or repeated strain leading to fatigue failure,
Exceeding design limits for expension or anchorage of lines or alteration

of supports, anchors, tie rods, hangar adjustments, initial "cold pull",
. abe.

& Failure of gaskets or packing due to deterioration, corrosion or exceed-
”ing pressure or temperature limits for the pecking materlal

Leakage or failure due to external corrosion - both general and locelized
conditions, and particularly buried lines - electrolysis and soll corro-
sion.

Breakage of threaded piping éspecially smell sizes due to mechanical
strains, thermal expansion, opersting walves, stc,

Exce351ve stress in welded piping at supports mitre welds, tee inter-
sectlons, ete, leading to opening of cracks, Particularly important in
iines with high internal pressure; subject to severe thermal expansion
strains in low temperature service; hot caustic service; or of alloy
steel materlals !

ternal combustion or explosions in lines,

i :
Fire hazerd from ignition of flammable materials (timber, paper insula-
tion sheathing, ete,) located too close to high temperature 1ines,

Release of flammable, poisonous or corrosive liquids or vepors dvue to re=
}gxation of flange bolts at high temperatures or sudden temperature cha

f flanged joints, or corrosion or erosion of pyrometer or thermometer ngﬁ
wells in lines,

RECOMIENDATIONS FOR AVOIDING HAZARDS

;EQt: recommendations in the General Instructions Applying to All Equip-
ent,

rm up lines gradually and avoid sudden temperature change except in an
emergency

bain supports, snchorsges, spring hangars, tle rods, ebte, in proper
?ﬁition and with specified adjustments, Consult Englneering Division
ore altering supports or adjustments.

OD

GENERAL SAFETY INSTRUCTION SHEET
Proosss lines ME~E102 Sheet 4
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GENERAL SAFETY INSTRUCIIONS APPLYING TO PROCESS LIFES {

s i
RECOILENDATIONS FOR AVOIDING HAZARDS (Comt®d,) i
- . ” - - - ) f
550t block off sections full of ligquid without wventing or drainipe ]
ispbect dead euds or idle lines against freezing by insulating, dl"a;;xi [
by meintaining flow, rg,
jlace installed pipe and fittings in 'l.:indA,' or in accordance with /
kEdorials Standard No, 319, or per recommendations of the Engineorsng
.‘i;,:i'sion. .

by per
S p al‘:iong,°

rotect 18-8 Cr, Ni, and 18«83 Cr, Ni, Mo, material against intergrag
,élgt.éorrosion during idle periods, Refer to Recommended Practice Ho 1;;
i ) e o
@lfe‘rve all precautions given in Engineering Instructions on maintenan
4 dnstallation practice including: No, 800 = Bolting Up Practie, °
7 810 - Fitting Up Pabricated Pipe: No, 506 « Installing Gaskets,
,W\GSG - Breaking Lines, : ' !

s

E;{é}ve all precautions given in Engineering Instructions covering welg.
Exfg‘" practice and requirements for stress reliefl, ammealing or heat treat

%ng;yelded piping = both steel and alloy.
né‘éss otherwise stated, mazimum allowable operating pressufes‘ and tepm
Eféfure's for new lines should conform to Materials Standard No, 315 o,
Mo particular cless of fitting end service., The ratings given theroin
78 based on the A.S,A, Standerds and Piping Code,

Here not specifically given, the minimum safe thicknesses for stee]
id*commercial sizos of A.S.A., steel fitbtings, can be determined frop
idimum bhickness charts: MF-4025, steel lines; MF-4639, stesl fittings,
E-4640 low alloy fittings; and MP-4641, 18=8 Or. Wi, fistings, ;

pipe

e THSPECTIONS AND TESTS

éxa
Eae
ofor ©

o General Safety Insbructions Applying to All Equipment,

%%9,.58 otherviso specified, the test pressures for separable pipisg seq-
ons shall be in.conformance with the A.S.A. Pressure Piping Code:

h

(180 1b, stmel fitted lines shall be tested at 350 psi,
r 500 1b, stesal fitted lines shall be tested at 750 psi,

it

v
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b

L
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Safe test pressures for lines may be limited by reduced thickness,
;\corrosion), smecial Pittings (as conbtrol valves, expaasion joints,
-';:3170-) » and pressure test limits for connected equipment where line
.oamnot bs isolated, Refer to sheet on Hydrostatic Test Pressures
., SUpplementing Engineering Ianstruction Mo, 300,

28ult Engineering Division for proper test pressure and prooedure
gn*b of any question, '

GENERAL SAFECY INSTRUGTION SHEET
Provess Lines




GENERAL SAFETY INSTRUCTIONS FOR FIRED HEATERS

HAZARDS

S5 general hazards listed in the General Safety Instructions Applying
11 Equipment which apply to fired heater lnstallations.

ssive tube temperatures result1ng in damage to, or fallure of tubes,’
i2csive temperatures may be caused by coke or other deposits, by X
4ive firing rates or by uneven heat distribution,

23ssive pressures caused by stoppage or restricted flow due to obstruce
'ons or coke formetion in the heabting element or transfer lines, Cores,
'iapsed linors, vass or outleb control valves, may cause restricted

essive pressures due to fallure, plugging ‘or coking of relief valves,

1ura or loosening of rolled Joints or of tube seal welds due to ree
ed cycles of temperature change, or to sudden changes in temperature,

- to improper use of dissimilar metals in rolled joints or in’ adjacent
.ube positions, . S : ; '

kage or opening of header plugs due to damaged seats, or to breakage,
oss of strength or excessive wear of screws and holding members, or to
securely seated plugs,

iructural failure from overheating or deterioration of tube supports,
upporting steel structures, breschings, staeks internal insulation, etg

bitage o tubes, partioularly alloy tubes, by abuae in ole¢aning, by cone
éped service at excessive temperatures or by ‘oo rapid cooling, .

¥0rrosion or oxidation of exterior tube surfaces by furnsces geses in

ration; and corrosion = insids or outside « by residusl salts and

aul gture durihg idle periods, including intergranular corrosion of 18«8
« Ni, material,

shell stills: overheating of fire sheet, excessive vacuum, corrosion
still bottom, deterioration of still supporbs, or excessive pressure
"bumping" from water in still,

oot

GENERAL SAFETY INSTRUCTION SEEET
Fired Hoatoers ME~5}02» Sheat g
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GENERAL SAPETY INSTRUCTIONS FOR FIRED HEATERS

RECOMMENDATIONS FOR AVOIDING HAZARDS

bserve recormméendations gilven in the General Safety Instructions
bplying vo 411 Equipment,

per firing conbrol is the mos’c importan*b faotor in a.vo:.ding condi-
ons leading to tube failure, "Avoid flamé impingement on tubes, ex«
assive flame length, distorted flames from dirty or faulty burners, or

von heat distribution with mnltiple burnsrs, Mainbaln proper con

jon conbrol., Visually check fires and heated surfaces at regular ‘
roquent intervals,

ake all precautions %o prevent sudden change or stopoage of flow
'gugh tubes, - Maintain cores; check valves, outlet and pass control
Myes in dependeble condition, Pass control valves must be set to
Sture positive and balanced flcn at all times.

serve all precautlons given in ungineering Instructions on heater

nntenance and speclallties including those covering: Tube cleaning,

bading Up, Bolting-up Practice, Tube Rolling and Removel, Skin Point

Stallation, Safe Ending and Seal Welding Tubes; and thoae .covering
pg and Heat Treatment of both steel and alloy materlals.

INSPECTIONS AND TESTS

,Jrocommendetions given on sheet - Goneral Safeby Imstructions Apply-
“to All Equipment,

Ee_perlodlc Inspections for ocorrosion or deterioration, Make special
beotions for possible damage after fires, flashes, or local over-
ng - particularly where alloy materials are involved,

Ply hydrostatic leakage tests es required, Apply hydrostatic strength
%8 ‘et specified regular inmbervals, and after any tube rolling or
rongth welding, Observe preoautions given in Engineering Instruction
00 - Bydrostatic Testing, including supplementary sheet on Hydro-

¢ Test Pressures, and No, 301 - Hydrostatie Testing ‘of Tube and
r Installation,

°0nsul& Enginsering Division for proper test pressure and procedure in
ut of any question on prassure testing,

GENERAL SAFETY INSTRUCTION SHEET
Pired Heaters M«Sloz Shaeb 7
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AFBIY INSTRUCTIONS FOR HEAT TRANSFER EQUIRMEm

HAZARDS

so gonsral hazards listed in the General Safety Instructipng 4 :
All Equipment which apply to heat exchange units, 7 Pplyi

uling or plugging of tubes, of shell passes, or of reliep
ekage from high pressure inbo low pressure side, 7alveg:
“H Failure of cooling medium circulation or of heating mediug o ,
A7, Thermal expansion of liquid if clesed off when filledq , dus t01'11:1-01,

ing from opposite side, or to f'sun pressure,® heat,

. fo
Zin

gmperatures in excess of limits set by: cast iron construct gy .‘
irous tube bundles, packed or gasketed joints, shells Pmtec{;eé noy:
nternal insulation, : T by

Yoessive temperuture djfference or excessive rate of ten
gausing high stresses, deformebtion of Tube bundls or loos
Aftubes, These may oceur from interruption or failure o
tm £low, heating without cdoling medium circulation
{rel where bundles are designed to operats immersed,

Peratypg ok
oning of woj
£ c00ling
s OF losg op 7

Bssive pressures or ‘temperatures caused by failure of automatyq
equipment, . 9. ¢

xcossive salt water temperatures (above 120°F,) with brass
admiralty) tubes,

Oxygen or carbon dioxide relsased in steam reboilers or proheats
Blsotrolytic corrosion’ at contacts of dissimilar wetels, inelygf
: netal gaskets, )

‘Effects of neutralizing or treating agents, emnonia, caustig,
ine, etc,, on non-ferrous materials. )
sustic embrittlement of steel, hydrogen attack in stsel a hig
Semperatures, intergranular and stress corrosion of 188 Cr, §

ards occasioned by internal leakage such ag: contamination of
f treated cooling waters chemical reactions between hot and 0
ids, if mixed; entrance of water into dry feed stocks to hig
rature equipments or the release of flammable or poisonous vap
98 through the water conduits to cooling towers qr sewsrs, .A

L9tenss of hydrogen sulfide gas in chemical cleening operationﬁ

GENERAL SAFETY INSTRUCIION SHEET

2610204
Heat Trensfer Equipment MB ‘bl i




GENERAL SAFETY INSTRUCTIONS FOR HEAT TRANSFER EQUIPMENT
REFOMMJNDATIUNS FOR AVOIDING HAZARDS

- erve recommendatlons on sheet - General Safety Instructions Applying
“A411 Equipment, -

‘initiel operation check closely for free expansion at supports, 9%
.nslon joints and connected piping,

ain close watch on instruments and counbtrols regulating operating

cold medium circulating before starting hot side flow,
b4id excessive rates of temperature change or thermal "shock",

Ty :unprotee$ed.units when idle and closed off,

ntain requisite pH control omn cooling tower waﬁef, steam reboiler
heater condensate, and on overhead strsams to check neutralizing,

a1t water outlet temperatures should not exceed 120°F, for brass
f%miralty metal) tubes,

-.uge when sheamzng out or standing idle, Whenever possible salt
or cooled units should be flushed with fresh water before steamlng
to prevent rapid dezincificatilon,

INSPECITONS AND TESTS

® inspections for corrcsion of all exposed parts whenever tube head
shell cover (and floating head) are opened,

kﬁ complete inspection of unit, including gage measursments of shell
okness - if required whenever a unit is retubed,

y speoified test pressure after repairs to tube bundle or shell,
Pbly et least water system preasure test to bundle afber replacing
logfing head to check fit and gaskets before replacing shell cover

ult Engineering Division for proper ‘test pressure and prooedure in
t of any question on pressure teshing.

SNIINNOOYV -

GENERAL SAFETY INSTRUCTION SHEET :
Heat Transfer Equipment Wi-5102  Shect 9
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GENERAL SAFETY INSTRUCTIONS FOR PRESSURE VESSELS

HAZARDS

The hazards to pressure vessel equipment include:

Zihose general hazards listed in the General Safety Instructions Applying
50 All Bquipment which apply in the case of pressure vessels,

Fhilure, plugging, isolation from, or toc high sethings of pressure re-
1ief valves, resulting in excessive pressure,

Fﬁilure of regulating or control squipment, resulting in excessive prese
sure or temperaturse,

égneral reduction below minimum safe shell thickness, or local penetra-
tion, or weakening of inberual bracing or sbrucbures due to: normel Pro=
oss oorrosion or localized or accelerated atﬁacko failure of internal
protective linings; inadequate neutralizing of corrosive media; or cors
osion caused by opening, purging, washing or chemical cleaning,

kening or failure of supports due to: wind or earth shock loads in
oxcess of design provisions: fire exposure; corrosive leakage; btemper-
ures in excess of design limits for strength or for free expansiong
“binding or restraint of special support elements,

lapse due to: exbternal pressure in excess of design limits; corrosion
shell or internal bracing below safe minimum thickness for external
ggurs loading; or out=-oferoundness in excess of safe limits for ex=-
erual prossure, Also damsge to inbterpal linings, aspeclally lead lin-
8, dus to external pressure loading,

i0lease of hot, flammable, corrosive, or polsonous liquids or gases in
b of rupture or cracking; or leaskage from ritted or packed joints,
veted joints, gege glass breakage; or in draining or opening vessels,

Ihermal stresses at localized polnts caused by too rapid rates of teme
orature change, or too great temperaturs differsncas, sspecially in
ek wall vessels, glass or brick lined, or packed vessels,

icklng or deformetlon at supports, at line connections; or at shell
‘aphments, csused by: repeated loading or vibration; differsntial ex-
ansion of connected lines or structures; or by over-loading davits or
3 aokets.

k loading: as by sudden stoppage of flow through filled vessels
raulie shock); or by internal explosions; or by external impact

8 - partlcularly in the cases of vessels in low btemperature servies
20f cest iron construction,

BPMﬁl expansion of conbsnts if closed off too fully or freezing of
$&ined water, especielly in drains and connectlons,

CHEV B8 6426
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GENERAL SAFETY IMSTRUCTIONS FOR PRESSURE VESSELS

- HAZARDS (Combtd,)

ssion of water or trapping or pocketing of water in hot sguipment

gﬁéing violent pressure surges as "Blows" in columns,
or stops" in insulation,

ure of internal insuleting linings.or of ."vap
sing excessive shell temperature an@/qr*gorroéioﬁ.* @

SPrittlement and craéking:fas by hydrogen attack if metalvtemperatures
sed safe limits; or by causbtic émbrittlement,especially if not

toss-relieved,
jcel reactionms -~ inherent in process or accidenbal ~ ceusing excesw

izo prossures, bemperaturss, or corrosion,

gcking, embrittlement, or residual stress caused by unauthorized heate
N n high tensile or alloy steel or stress-

¥% or welding, partieularly o
jeved vessels,
RECOMMENDATIONS FOR AVOIDING HAZARDS

hgorve gonmeral recommendetions on sheet = Gemeral Safeby Instructions

pplying to All Equipment,
ﬁsﬁect hot vessels‘during iﬁitial warm-up, for restricted movement or
vidence of strain particularly at supports and conmected lines or struc-

iintain close observation of instruments and controls regulating oper-

ing conditicus end those indicating shell metal temperatures, Take

ditional temperature readings in critical arsas where there is any
er of exceeding safe temperabure limits, )

serve all precautions necessary to safeguard ageinst accidentel block

ng of sefebty or relief valves or of blowwoff lines from relief valves,
spacially where three~way valves, locked-spen valves, or bursting diszcs

E:e installed under relief valves,
14 excessive external pressure in operation; or in steaming oubt, in

mptying contemts,. or in testing,
Observe all precautions given in Engineering Instructions on vessel conm
§truction, maintenance, end repair including those covering: Design,
Alteration, Repairs, and Inspections of Vessels (¥», 103); Installing
Alloy Linings (Wo, 501); Handling Compressed Gas Cylinders (No, 404);
pair Welds in Vessel Shells (No, 650); Cleaning Vessels (No, 663);
lting'Up Practice (No, 800); and all those covering Welding, Heat
roatment angd Stress-Relisving Pracbice for both steel and special alloy
Materials, ' '
asult the Enginsering Division in regard to any repairs or alterastions

- Pressure vessel equipment,

SHOTLIANOD
NDI

¥E~5102 Sheet 1)1
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GENERAL SAFRTY INSTRUGTIONS FOR PRESSURE VESSELS

' INSPECTIONS AND TESTS

eneral recommenda‘cions given on sheei: =~ General Safety Inshructions
1ying to All Equipmenb.

R -
i . L g Sz

regular periodic inspection of a11 pressure veszels in i:he mammer

eribed in the Equipment Inspection Manuel and at frequencies as
in the Eguipment Inspbotion Scghedule for the plart, or in lieu

such a schedule as recommended on ‘the Safety Instruction Sheets,

ressure Tanks in California mst be 1nspeoted biennielly under the
Safety Orders. :

special inspections for possible damege after an;y instance of firesq
es, overhea.i:ing or exoessive pressure.

vessels to routine test predeures given on hhe Date Sheets, after
major repair or welding affecting thé strength of the equipment,
rve precavtions given in Enginesring Instruction No, 300 « Hydroe

o Testing, iucluding supplemenﬁary sheet on Hydrostatic Test
sures,

v
H
&

on'sul'b Engineering Division for proper test pressure and proce’duré": in
ht of any question on pressure btesting; in eny cese of prneumatic '
ting: and in any case of test of spheres or aspheroids, : : '

\.Q
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GENERAL SAFETY INSTRUCTIONS FOR MECHANICAL EQUIPMENT

HAZARDS

generel hazards given in the General Imstructions Applying teo ALl
ent which aoply to the type of mechanical equipment consideread,

iye pressures: in pumps caused by discharge shub-off, exgessive
Gtion pressure, or excessive speed, particularly in series operation
ump5, or in tesbing; in compressor cylinders caused by discharge
.E:‘.Zoff, excessive intake pressure or blocked~-off jacket waber circu-
fon; and in turbine cases caused by & closed exhgust,

] and/or excessive pressure: in reciprocating pumps or engines due to
Siteoam or failure to drain in sbarting, particularly in flywheel enw
and in compressors from liquid entering cylinders with the gas,

pigtortion or failure of parts and damege to bearings caused by overload-
‘as due to operation of machines or motors in excess of design cepa=
r speed; or to ebmormal variation of compressor intake pressure,

g"'to turbine or compressor blading caused by: weter in steam; erosion
oiids in the fluids; excessive temperatures; and by corrosion during

down periods,
oy

sgive speeds caused by malfunctlomng or failure of governors speed
ilers or overspeed trips or failure of couplings resulting in run-
nd "explosion” of driver, flywheel, or driven machine, .

ive vibration leading to fatigue failure of parts and of connscted
especially small threaded comnections = caused by improper founda-
; 'poor alignment, or improper ba.lancing of roteting elements,

gé‘ve temperatures of steam or fluids handled ceusing: disbortion or
8 of cases or parts due to reduced sbtrength of the material above

design temperature 1imi'b- reduced clearances or rumnning fits leading

xoess1ve wear or seizing; irregular expansion end misalignment leading

pration interference, bearing or peacking fallure, or shearing of

or anchor bolts; deterioration and excessive scaling in water

and cocling systems, Steaming out equipment which normelly operw

lower tempersture may cavuse expansion straine on pump flanges,

stings, etc,., resulting in failure or misaligmment,

u-

ve temperatures not due teo process heat, caused by: mechenical
aoulties such as interference of loose parts or misalignments overe
'bes.ringsfr presence of foreign materials: failure of cooling

3 and loss or conteminstion of lubricant te bearings,

,.n;al shocks leading to oracking of case parts - particularly irregulere
haped castings and cest iron parts - due to sudden temperaturs cha.ngess
00 rapid starting from cold or in cutting-in gtandby units, or too

40yelic chenges,

GENERAL SAF2TY INSTRUCTION SEEET ME=B102
:hanioal Equipment =~ Pumps, Compressors, and Drivers Sheet 14

5 45
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GENERAL SAFETY THSTRUCIIOHS FOR MECHANICAL EQUIPMENT

HAZARDS (Cont'd,) -

Srerheating and scoring or seizing of close cleararce pé.r*bs in centrd.,
fjzal or rotary pumps if operated on other. then the designated fluig oy
1ow throughput due to shutoff or bypassing to the suction, -

toessive temperatures in motors leading to damagé Yo windings ang PO§
5%hle fire hazard csused by improper bearing adjustment or lubricatigy
orloads, shortirg, or obstruction of ventilation, Motor overloads
y result from pumps designed for low gravity oils being operated oy
Sigher gravity stocks or waber, '

b';-rosion or damege Lo imsulation and shorting of motor windings by

isture, chemical leakage, dirt, or excessive 1u_brica.tion,

Diréc*b release of hot, flammable, corrosive or poisonous liquids op

=4iges in the ovent of gasket, thread, or packing leakage, or actual

E.'ilure of case or conneoctions, ' : R

g . -

Source of ignition hazards such as dragging gland followers on pumps
lectrostatic charges on belts, defective gas engine ezhausts; ang e:’:.,

poison hazards in gas engine crank cases and starting air systems,

RECOMMENDATIONS FOR AVOIDING HAZARDS

Observe recommendations on sheet - General Safety Instructions APPlying
o ALl Equipment, ’ ' -
.

NEH

fition for strains, vibration, misalignment, bearing temperature, packiy
and adjustment, functioning of sealing, cooling and lubricating BYSteE\
d of governors and overspeed trips,  Take precautions against forej_gn §
raterial entering wearing parts and bearings, Observe precaubions iy
ineering; Instruetion ,No.’ 600 =~ Insta].ling; Pumps,

aintain close attention in service to functioning and condition of g3
instruments, regulating equipment, governors, automatic cubouts, protec.
ilve devices, and relief valves which serve to control operating congy.

ons within safe limits, '

2vold losing suction or sudden shutoff against pumps, perticularly PoSi~
yo displacement types, Cheok series or tandem combinations %o Prevent

Py ovide for adequate "running in", and olose observation in initia} oper

SINANEN I NDAY

cessive pressure.on the second pump,

%3 =3 . - . N
Blood steam supply lines and drains on pumps, engimes, and turbines gpg
open exhavst valves before admitting live steam. Warm up any hot $8r7] g

iequipment slowly when putting it in operatiom, .

i\:;v ) “\
A

f GENERAL SAFETY INSTRUCTION SHEET S ME-5195

i, Mechanicel Equipment - Pumps, Compressors, and Drivers Sheat; .':4
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GENRERAL SAFETY INSTRUCTIONS FOR MECHANICAL EQUIPMENT
RECOMMENDATTOHS FOR AVOIDING HAZARDS (Counb'd.)

ow safe pracbices for operation and lubrication of equipment as

Jen in the Operating Stendards including 9091 = Iubricants for Refinery
ipment, 9421 - Operation of Reciprocating Pumps, and 9422 - Operation
entrifugal Pumps and in the Mamufacturers'! Instruction Mamaels for

8 Oific uni'bSC

particular attention to gland adjustment, cooling water or oil cire
tion to glands and bearings, Duraseals, jacket water ocirculation, and
jng lubrication systems, Observe precautions in Engineering Instruc-
No, 500 - Installing Packing in Pumps and Compressors,

@ep oooling air passages in motors clean and free from obstructions, Do
’operate motors without specified fuses or overload protection devices)

Surn over sbandby units at ragular intervals as specified in Operating
' tidards, Check functioning of traps in steam to standby units fre-

it 1y .

bEerve requirements of Stete Safeby Orders for Engines and Mechanieal
@r Transmission relative %o guarding, clearances, access and ventzla,
n in pumn end compressor rooms, .

I}EPECTIONS AND TESTS

"lar periodic tests and inspections of all probective devices ineclud-
test and resetting of relief valveso Relief valve set pressures to

égular inspection and servicing by machine and slectric shops in ac-
ordance with departmental or district maintenance schedules, Have
ctriﬂal Inspector check any exp1081on-proof motor that is opened be-
ore closing ‘the case,

Aection of critical units for corrosion, or materials by Equipment In-
pootors whenever opened for maintenance, or as specifically called for
the Safety Instruction Sheets or the Equipment Inspsobion Schedule for
lant,

98% equipment to test pressure given on the Safeby Imstruction Sheets
»er any mejor repair affecting the strength of the equipment,

DSult the Enginssring Division for proper test pressure and procedurs
8event of any question on pressure testing,

...._______' ‘
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GENERAL SAFRTY INSTRUCTION SHEET . ME=~51.02
ohanicnl Equipment ~ Pumps, Compressors, and Drivers Sheet 13
545,

Wen—

CHEV B8 6431

i



