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TEXACO INC.

PUGET SOUND PLANT
TRAINING DETATLS PAGE NO. 1
DEPARTMENT ¢ INSULATION DATE: JUNE 18, 1973

CLASSIFICATION: INSULATOR (TRAINEE)

A. BASIC TRAINING INDEX

SUBJECT PAGE NO.
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2. Relationship of Department to Refinery 6
Operations ‘

3. Departmental Standards and Working 7.8
Rules '

y, Departmental Safety Practices 9-11

a. Location of Equipment
b. Use of Equipment

5. Departmental and Plant Fire Protection 12-14

a., Fire Prevention Practices
b. Locatlion of Fire Equipment

¢. Use of Fire Equipment
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1. Care and Purpose of Shop Equipment 17
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9. Procedure for Obtaining Tools, Materials - 21
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Sketches and Bllls of Material
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A, BASIC TRAINING PAGE NO, 2

SUBJECT PAGE NO,
15. Measuring and Layout Methods 30
16. First Ald Training
17, Job Ingtructor Training
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B. ON THE JOB TRAINING - PAGE NO. 3

SUBJECT PAGE NO.

1. Procedures for Obtalning and Transporting ' 32
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2. Procedures for Hoisting Tools and Equip- 33
ment
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b, Clean-up of Shop and Work Area 35
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10, Procedures for Operating the Tar Pot k1
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13, Progedures for Preparing Insulation for by
Application
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¢c. Plastic
d. Bloek

e. Monolithie
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g, Acid Proof Cement
h. Mineral Wool

i. Halr Belt
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TEXACO ING, PAGE NO, 5
FOGET SOUND PLANT
’I‘RAININ@ DETAILS DATE: APRIL 3,1973

DEPARTMENT: INSULAT .ON
CLASSIFICATION: N  INSULATOR (TRAIVEE)

ITEM NO. A-1 STBIECT: DEPAR‘I‘ﬁENTAL ORGAWIZATION

The Insulation Department is one of several departments
of Puget Sound Flant which comes under the Jurisdiction of the
Asgistant Plant Manager {Maintenance).

The Supervisor - Malntenance iz in charge of the
planning, soheduling and execution of work involving all the
maintenance departmants la the plant including the Insulation
Department.

The foreman of the imsulating department ls in direet
supervision of the persomnel of the department and is respon-
pible for the seiection and assignment of crafteman and trainees
in accordance witkh the requirements of the dally work schedules,
He 18 also responsible for the follow up of work performance to
assure proper appliication of craft skilis and quality workman-
ship.

The Insulation Foremsn directly supervises the work
of 1nsulators, assigned to respective uniits, coordinates the
work and gooperatas with the various operating departments in
accomp;ishing schedulsd work.

INSULATION DEPT,

|ASST PLANT MANAGER (MAINT)|
[ SUPERVISOR M & ()

[oFF PLOT ENG'R|  [FOREMAN TNSULATION DEFT PN PLOT ENG'R |

[ ASSISTANT FOREMAN |
.
[INSULATION DEPARTVENT |
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TEXACO INC. PAGE NO. 6
PUGET SOUND PLANT
TRAINING DETAILS

DEPARTMENT : INSULATION DATE: JUNE 18, 1973
CLASSIFICATION: INSULATOR (TRAINEE)
ITEM NO.: A-2 SUBJECT: RELATIONSHIP OF DEPART-
g?Ng TO REFINERY OPER~
5E =

The purpose of a refinery is to process crude oil and
convert it into highly refined and saleable petroleum products,
ag economically and safely as possible, while malntalining high
standards of quality which assure continued confidence of the
buying public.

Each operating unit and department is designed, con-
structed and operated with the objective of providing a continu~-
ing supply of gquality-controlled petroleum products for a highly
competitive market. Maintaining each unit in .a safe, operable
condition requires the knowledge and skllls of many people and
crafts. New technigues, materials, tools and methods are
constantly being developed which require increasing knowledge,
skill and training in order to take advantage of these develop-
ments and remain competitive.’

Since the Insulator's work may involve other crafts,
or affect several operating departments, it is essentlial that
he closely coordinate his work and cooperate with others in
order to do a safe, workmanlike job. It can thus be seen that
the Insulation Department plays an important part in relation to
both the maintenance and operation of refinery equipment. As
equipment or procedures are changed the Insulator may find it
necessary to adapt himself to the use of 7new methods, new tools
and undergo re-training. However, the Tunsulation Department still
bears a continuing responsibility and resationship to operations
of the refinery which contribute substantially to the maintenance’
of the safety, economy and continuity of the refinery productive
capacity.
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TEXACO ING. | PAGE NO, 7
PUGET SOUND PLANT

TRAINING DETATLS DATE: APRIL 3,1973

DEPARTMENT: INSULATION
CLASSIFICA™ION: - INIVLATOR (TRAINEE )

ITEM NO, A-3 STEE(CT: DEPARTMENT STANDARDS AND WORKTING
RULES

1.

10.

When you cannot raport for work ag scheduled, and on time,
give your Craft Supservisor or the Night Forewan on duty as
much advance nctise as possible., If you are unable to eall,
have scmeone call for you.

Request £or tims off should be handled with your Craft
Supervisor as far in advapce as possible.

When you have been absent for any reason such as sickness,
‘acecldent, vaention, ste., call your Craft Supervisor as

far in advance as posslble before reburning to work so he
can arrange schedules and advise you when to report for duty.

In case of change of addresg, notify your Craft Supervisor
of new addrzgs ard telephone number.

" When you have fipnished a job, go at onea to your next

assignment, if knowni otherwise, contacet your sapzrvisor.
Do not loiter or loaf between jobs.

It iz an Insnlater's responsibllity to see that his job
prograsgses I a safle working mannsr, keep hiz halpers
lined up and working, and to know where his helpers are
at all times,

It is an Tosulator's duty To maks sure all necessary ma-
terials, =sguipment and %tools are transportad to hie
aasglgned job.

Instruct hiz halpers of proper tool handling and work
procedurss on the Jjob.

Request work permits when required to de a Job, such an
entering and burning lights in vessels or towers, ete,
(Read p?rmits and follow special instruction written on
permit,

In an oil refinzry, we must eliminate all possible causes

of fire. Smoking is permitted, therefore, only in certain
clearly wmarked srses and at specilfied times. People who
cannot observe this very important safety rule just don't
belong Iin an oil refinsry. For the safety of everyone, this
rule is rigidly enforeed.
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JTEM A=~ TRAINING DETAILS PAGE NO. 8

———

11. Inmsudat.ps will be furnished the bools necessary to per-
form thelr snecific duties. It 1s the responsibility of
each Insulator to make sure that the tools he uses, or
returng for the use of others, are in safe working con-
dition, Replscewment of broksn or damaged tools will be
handled by the Main Tool Room,

12, The plant telephone system is primarily for the transactlon
of (ompanhy business, Personsl calls ordinmarily should not
be made during working hours. You are expested to use
good judgment in this respect. FPlease use the phones
for perzonal business only when abgoiutely necegsary.

13. It isan Inaulater's responsibility to train and instruct
a Oraft Helper or Tralnee in the methods and procedures of
his trade whenever so apsigned by his aupsrvisor,
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TEXACO INC. PAGE NO. ¢

PUGET 300UND PLANT
TRAINING DETATILS DATE: AFRIL 3,1973

DEPARTMENT: INSULATION
CLASSIFICATION: INSULATOR (TRAINEE)

TTEM NO, A=l SUBJECT: DEPARTMENTAI SAFETY PRACTICES
- a.  Location of Equipment

b. TUse of Equipment

The purpose of this section is to assemble In one place
the more important and pertinent safety information applleable
to the work of the Insulaters. In general, all of the Regu~-
lations, Procedures and Practices and information contalned
herein should be studied carefully by every craftsman and
tralnee and. practiczed constantly.

REGULATIONS

The followlng regulatlions MUST be observed:

(1) No tank, vessel, tower, drum or other enclosed space is
to be entered until a SAFETY WORK PERMIT has been l1ssued
authorizing entry.

(2) ' No electric hand power tools, such as Skillsaw, or elect-
riec drill can be used which could be a sourcse of ignltlon
for any flammable materials, unless and until a HOT WORK
PERMIT, Form R-241, (pink form) has been issued in proper
form by the operating department involved and properly
countersigned by an authorized operating supervisor.

(3) Standing instructilons for issuing both Hot Work and Safety
Work Permlts wuat be reviewed by each Insulator and
trainee. .

(4) CAUTION - Always read the PERMIT - be sure you understand
The precautions which must be observed - note the time
period 1t covers - be gure 1t describes or ildentifies the
line, vesgsel or equipment to be worked on -~ note the re-
gulrements for use of personal protectlve equipment -~ be
sure the condition of the line, vessel or surroundin%
area is sgecified - apd obey all the precautions written on
the permit, WHEN IN DOUBT, CONSULT YOUR FOREMAN.

(5) Do not open or close valves on lines, vessels and operating
. equipment (except valves at utility stations - air, steam and
water).. Only Operators on the particular unit or area
are permitted to operate valves.

(6) Hard hats must be worn on the job. Goggles must be.used
whenever a hazard to the eyes may be encountered. For sxample:
Chipping, breaking concrete, working where dust and rust
is blowing around, grinding, etec. Protective clothing
(impervious suits) and other protective eguipment must be
worn when speclfied on HOT or SAFETY WORK FERMITS, when
instructed to do so by the Foreman in charge of the work.
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TTEM A4 TRATNING DETAILS FAGE NO. 10

{7) When work ig performed on pipe lines comnected to equip-
ment or lines in serviee and there i3 any danger of oll
or other products escaping from an open end, or open~end
valve, the valve flange or open end of ths line should be
(blinded) off or plugged.

(8) When using buskstz to ralse or lower tools, agulpment and
material to top of towers or vessels, remove bail and
replace with & h=savy gauge wire or small cakle.

(9) If working in a trench with stralght up and down walls
over 4 £t., deep, shoring should be installed *o prevent cave-
ing of dirt.

(i0) Before operating on air tugger, cable and spool should be
1uspected for tangles in cable on spool and broken strands
in cable, Cautioant When pulllng seaffold froxm towers
with tugger, tugger operator on ground and Ingulator working
inside of tower will be equipped with a two-way teliephone
syatem.

(11) ‘Hearing protecilon.must be worn in zoned off areas indicating
that hearing protection 1s required.

¢. PROCEDURES

The procedures outlined herein should be followsd whenever
performing the work degcribed.

(1) When working near pumps or vessels handling TEL {Tetraethyl
Lead) tThe ocurrent rules and regulations of the supplier
(Dupont ) shall be followed, therefore, consult your foreman
and secure properly prepared SAFETY WORK PERMIT.

(2) Working on Scaffoldg: After building a scaffold, Insulator
Should chéck the tollowing to assure safety:

(a) Supports should be solidly set on level surface or
properly blocked.

(b) Cross braces should be firmly attached.
(¢) Guard rails should be provided.

(d) Decking boards should be free of gplits and checks
(boards should be at least 2" x 10" lumber at least
a8 good as select structural)

(e) Decking boards should extend ore foob beyond working
ledger.

(£) Decking boards should overhanmg the bearing ledger at
each end at least 12", Where overhang exceeds 12,
Tubelox bars are to be clamped to poats on top of
scaffold planks at each end to prevent tilting.
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TTEM A-4 TRATNING DETATLS PAGE NO. 11

{g) Decking boards wust be free of oll and grease and
kept FPres &t all times,

(b) Ladders should be Installed in bezt position Far
climbing and axls,

(1) Wnils building ssaffold, cheek all exits possible,
in case a gulck descent has to be made.

d. PRACTICES

T™e following practices are congldered ay precadsionary in
nature ane 1% 1¢ recommended they be observed.

{1) Avoid walkinmg on pipe lines whénever poseible. Major
-jobs of work should not be done while staanding on lines or
fittings.

(2) Avold walking on asbestos or transite roofs, on defective
roofs, and on insulated lines.

(3) Keep clear of suspended loads wherever and whenever
hoisting is baing done.

(4). When 1ifting meke full use of the leg muscles, keep the
back ag nearly upright as possible and avoid twisting
wkile 1ifting. @Get help with heavy loads.

(5) When working with or around welding operations secure and
use safety glassges (goggles) with dark lenses, These
may be obtained from the Tool Room, Never look directly
at elesbric or acetylene weldipng rays. Reflection of
electric or off light colored (aluminum) surfaces can
cause flash burns,

(6) A1l excaéﬁtions of any kind in any area where employes
are likely to walk must be either refilled, sovarsd,
fencad or roped off, and warning flashers used at night.

(7) Leathsr gloves should be worn at 2ll times when building
geaffold.,
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TEXACO ING, | PAGE MO, 12

PUCET SOUND PLANT
TRAINING DETAILS DATE: APRIL 3,1973

DEPARTMENT: THSULATION
CLASSTFICATION: — THOULATER (TRAINEE)

TTEM NO. A-5 SUBJECT: DEPARTMENT AND PLANT FIRE_PROTECTION
a. JHFire Preventilon Pragbices
b. lLocation of Fire Equipment

. Use of Fire Egquipment

Fire protection and fire fighting are the éoncern of
each and every individual at Puget Sound Plart. All employes,
exclusive of women, are subject to fire fighting duby as re-
quired, whetkhsr or not dlreetly attached to the Pirs and Emer
gency Organization. Accordingly, supervisors assigned a copy
of this manusl are responsible for keeping all personnel under
thelr supervision informed in regard to thelr individual roles,

I. HOW TO REPORT A FIRE OR EMERGENCY

" To report a fire or other emergency there are gimple
rules which shkould be followed:

1. REMAIN CAILM - DO NOT PANIC

You have cerbain vital functions to perform - functlions
which must be carrled out promptly ané effectively -
functlous which eall for clear thinklng and sound
Judgment.

2, SIZE UP THE SITUATION QUICKLY

Is the fire small enough to handle alore - or will
help be needed? Spot the nearest fire extinguishing
equipment - welgh the posslbllities of personal
Injury

3. TAKE ACTION

(2} Extingulsgh Fire
i7" you can handle it alonme - SAFELY! or

(b} dive Alarm :
IfIhe Tire is too large to handle without
help -~ even if necessary to leave location
to do so.

TAKE NO CEHANCES OF LETTING FIRE GAIN SERTOUS HEADWAY
BEFORE GIVING ALARM,

4, QIVING THE ATARM -

Call the Boiler House immediately by telephone (242)
giving:

1. Your name
2. Location of fire and department: Have this informa-
tion repeated back.

o N lb = °
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ITEM A-5 TRAINING DETAILS PAGE NO, 13

Vobile radlos sequlpment may b2 used if telephone is
not conventert and would cause delay in sounding alarm.
Tn this case, call ThHe Gaté or the gérage who in turn will relay
the call so the Boiler House. However, 1t i3 preferable to
call the Boller House dlrect.

REMATIN CALM = BAVE PERSON RECBIVING CALL REPEAT TINFORMATION
BACK -~ BE SURE HE ~LEARLY KNOWS LOCATION,

IT. FIRE AND EMERGENCY SIGNALS

REGULAR FIRE ALARM: One wildeat oyele followsd by n4mber of ghort
Plagts o indicate sona number. Repsat wildsst sysie and zone
#ignal one Time, ay follows:

ZONE NO,

1 : 1 Wildeat : {pause 10 see.) : 1 short blash : (pause 10 sec.)
Repeat wildest and zons
: 1 Wildeat : (pause 10 sec.) : 2 short blasts ¢ (pause 10 sec.)
Repeat wildeat and zone
: 1 Wilaeat : (pause 10 sec.) : 3 short blasts : {pause 10 sec.)
. Repeat wildcat snd zone
: 1 Wildeat : (pause 10 sec.)} : 4 short bilastz : {pause 10 sec,)
. Repeat wildeat and zone
t 1 Wildeat : {pause 10 sec,) : 5 short blasts : (pause 10 sec.)
Repeat wildest snd zone
Responsibility: When Regular Fire Alarm IJounds, all
personnel asgigned to The Fire and Emergency Organlization who
are on dubty arse rejuired to report to thelr respective assign-
mentg. Ths only exoeptions would be ln the case of scheduled
fire drills when individual members may be excusad by authorlty
of the Fire Calef (Assistant Plant Mansger) only. rersons
temporarily on "limited duty"” due to physical comdition will
be considered as temporarily relleved from fire fighting
duties, Off duty employes are not reguired to report unless o
called out, except that Supervisors on Call Out Lists should ‘ -
not necessarily wali to be called,

vt W R

The term "wildeat" or "wildeat cyele" refsrs to the
vapriable piteh feature of the wildeat fire whigtle, sounding
the whistle through its range from high piteh down to low
pitch and back to high piteh again. The high
piteh 1z used for zone gignals,

Pire Drill: Same as Regular Fire Aldrm, including
repeat.

Reezll: One long blast of the high piteh., "Reeall"
~to be sound ded only when authorized by person acting as Firs
Chief, Assistant Fire Chlef, Fire Marshal or Acting Fire
Marshal. Person salling the "recall!" to the Boiller House should
identify this authority.
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ITEM A-5 TRAINING DETAILS PAGE NO, 14

(ENERAL ALAR¥s 10 wsontinuous wildsat cyeles {approximately two
minutes, )

"general Alara™ to be gounded only when suthorized by person
acting as Fire Shief, Assistant Fire Chief, Fire VMarshal, or
Acting Pirs Marshal., Person salling a.General Alarm” to the
Boller House should identlfy this authority.

Responsibility: When feneral Alarm ls sounded, all available
empgéyas.excep%'wowen are required ton report as outlined

in SECTINN XUIX - @General Alarm ~ of the Plant Fire Manual,
Off duty employes should report on hearing the alarm or on
belng called, )

UNIT EMERGENCY ALARM: Series of shovt blasis {approximately 10),
of aly Whistie on nnit concerned.

Fire whistle will be tested wach Friday woon imme-
diately foilowing the regular plant noon whistis. Test will
consist of sounding one wildeat ayaole.

If wildeat fire whistle is inoperatlves the plant
shift whistle will be used. Signals will be the zame as above,
substitutisg one long blast for sech wildeat cyazie,

Hourly employes reporting in response to (General
Alarm or Call Dst Skheuld punch in a8 usual at the Main date,

WA~TEX 001540
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TEXACO INC, PAGE NO. 15
POGET SOUND PLANT
TRAINING DETATLI DATE: AFRIL 3,1973

DEPARTMENT: -I{SULATIIN
CLASSIFICATIVUS: TNSULATOR {TRAINEE)

TTER A~ SUBIEAT: DEPARTMENT AND PLANT #07SEKEEPING
A, DEPRINITION

B.

The term "housekewping” is generally used throughout the
petroleum Irduatry and refers te the conbinuosr: maintenance
of slean, awst and orderly condlition wi%thin s w=finery,., ILack
of gocd nouswkeepling practices contributes ts safety, Iire
and health hazards detpimental to all amployes.

RESPONSTIHILITY

It is the responsibility of esch supervisor sxnd employe in
the Insulation Department to maintaln the degartment and
assigned work areas in conformance with the "Refinery
Houseskeeping Practlces”,

INSULATTON SEPARTMENT PRACTICES

In additlon to the general practlces applicable to every

semployz "n the refinmry there are s nomber of "Housekeeping

Practices" which are emphasized here and welsh must be ob-
gerved by evaryone in the Insulavion Depaprtwment.

1. Al roadmaysg pagssageways, aisles, sta*rwayb, platforms,
ebe., 2hall be kept Pree of unnecsssary tole, materlals
and Gebris., Jlean up after every job.

2., 01l or chemically damaged scaffold decking boards should
be promptly removed from service and tagged for destruction
in order to prevent re-use.

3. Any oil or chewical spilled on stalrways, platforms,
seaffold decking, walkways aund similar aress wheare persons
mast work or walk should be cleangd up lmmedlately and
Super-Drl or sand applied *to prevent sliips and falls,

L, Wasve material should not be allowed to accum:zlate bui
gnould be cleaned up and arrangements made to keep it
hayled away. Salvageable mateprisls should be nsably
piled until thay can be hauled to the plant salvage area,

5, Never biock aceesg to fire fighting eguipment with
equipment or materials,

6. If it ils necessary to leave job before clean up can

ba completsd, advise the Insulato:s Forsman 50 arrangements
can be made to reschedule clean up.
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ITEM A0 TRAINING DETAILS PAGE NO, 16

It 1a the responsibllity of every Insulator, after a
joo to leave the work slte in a clean, obderly and
gafe condition unless specifically dirsctad otherwise,

All tooip and eguipment should be cleaned and returned
to thalr proper storage area. Broken tools should be
tagged and gent to main tool room for repalr.

Aresa sround power saws and all machinery 18 to be kept
fras of pleces of lumber, sawdust and bent nalls to
prevent tripping or stumbling. After cubthing lumber,
Ingulai. g are To pick up any scrap plecas and place
them ok scrap plle.

| WA-TEX 001542




TEXACO INC, PAGE NO, 17
PUGET SOUND PLANT

TRAINING DETAILS DATE: APRIL 3,1973
DEPARTMENT: INSULATTION {
CLASSIPICATION: INSULATOR (TRAINEE)

ITEM NO., A-T SUBTECT: CARE AND PURPOSE OF SHOP EQUIPMENT

l, Band Saw -~ is used for various angle outs for in-
sulsitlion ells,

2, Pexto Shears - used for cubtting aluminum jacketing,

3. Rollers - uged for rolling Jacketing for various
slze lines,

CARE

1. Band Saw ~ the blades should be kept sharp, motor
olled, bearlng greased and table should be kept oclean,

2, Shears - bearings greased, monthly.

'3, Roller = bearings greased, monthly.

[ wa-TEX 001543
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TEXACO INC, PAGE NO, 18

PUGET SOUND PLANT
TRAINING DETAILS DATE: APRIL 3,1973

DEPARTMENT: INSULATION
CLASSTFICATION: INSULATOR (TRAINEE)

ITEM NO. A-8 SUBJECT: TYPES_A PURFPO INSULADNTNG
MATERIALS
A, TYPES
1. (alcium Sillicate 9, Metal Lath
2, 85% Magnesia 10, Wire mesh
3. Foam Glass 11. Aluminum Jacketing
L, Poam Plastic 12, Wire
5. Plberglas 13. Metal Sereen
6. Mineral Wool 14, Weatherproof Coating
7. EKaowool 15. Insulation Sealer
8. Finilsh Cements 16, Heat Transfer Cement

B, DESCRIPTION AND PURPOSE

1. Calcium Sillicate Insulation is a 1light welight, molded
material, manufactured by reviting a blend of speclal in-
organle lpgredlents, reinforced with selected long fibers
under sultable condition. of heat and waber, then 1is chemically
.converted into a strong hard material.

The low thermal conductlvity of this product makes 1t 1deal
high temperature lnsulation for piping, duets and equipment
recommended for temperature from 600°F to 1350°F,

2, 85% Magnesia is composed of hydrated basic carbonate of
magnesia bonded with asbestos fiber and molded into both
plpe and ‘block form for a high insulating valve. Recommended
for temperature up to 600° F.

3, PFoam Glass insulation is a rigld, light weight material )
containing millions of individual hermetically sealed cells.
Because of its inorganic nature 1t will not deteriorate.

It also is reslstant to aclds: Recommended for temperatures
up to 300°F,

4, PFoam Plastic %8 a flexible foam plastic material in pipe
covering form, used on cooling and heating lines., This
insulation Is used to prevent heat gain, condensation and
frost formation on cold temperature lines, It also pre-
vents heat lose for liquld heating and dual temperature
piping. The flexlibility of this .insulation makes it very
good for copper lines that are curved. Recommended for
temperatures from 40°F to 220°F,

)7
0%,

p
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11.

12.

ITEM A-~8 TRAINING DETAILS PAGE NO. 19

Fiberglas is a low-density resilient, blanket-type thermal
and acoustical insulation made of long, extremely fine,
flame. bloun.glass. fibers, bonded with thermosetting phenolic
resin. Flberglas ls used for piping and duct irsulatilon for
temperature up to 300°F.

Mineral Wool is composed of high temperature spun mineral
fibers and sn inorganic binder. Recommended for temperatures
up to 2000°F.

Kaowool - This material is an alumina silica ceramic that can
be used for temperatures up to 3200°F., It comes in rolls

24" x 24 long and from 1/2" to 2" thiek. It can be removed
and used again. Due to 1ts high melting point and hlgh cost,
Kaowool 12 used only in heaters and for annealing welds.

¥inish Cement - OC 30 - This cement is made of the same
material as caleium silicate. It is a one ceoat application
that will not shrink or crack. Recommended for temperabures

up to 1350°F.

Metal lath is expanded metal sheeting. It 1s used to support
and reinforee insulating cements and rvefractories. It is
used primarily for boxing in instruments and refractories
inside heaters.

Wire mesh, or "chicken wire'", used in insulation is woven
galvanized wire in one inch mesh, generally 19 or 20 gauge,
on large equipment such as vessels, tank breechings, stacks,
on large diameter piping where block, segmental on blanket
type insulation has been applied, a layer of wire mesh
netting is usually applied, to provide a firm light weight
reinforcement that will follow and support insulation on a
contoured or flat surface, and also used for binding weather-
proofing to the vessel.

Aluminum Jacketing 1s ugsed for covering insulated lines and
vessles, for weather protection. It comes in rolls of various

sizes and thicknesses, corrugated, with or without a polycrafi
vapor barrier.

Wire - The purpose of wire is t¢ permanently attach inéulating

materials in various forms, to piping and equipment. The

gauge, or thickness, of wire used depends on the size of
material or load which the wire or group of wires will be
required to support. For most insulation materials #16
gauge galvanlzed wire is satisfactory.

© WA-TEX 001545 .
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. ITEM A-8 " TRAINING DETAILS PAGE NO, 20

Metal Screws ~ Metal screws are used for fastening aluminum
Jacketing to lines and vessels, The type used at PSP are
1/2" x #12 cadmium plated, pan head, self tapping metal
serews,

Weatherproof Coatlng - Foster H,I. Mastle #90~07 is used to
weatherproof ells and varlous shaped ilnsulation jobs.

H.I., Magtic is an asphalt emulsion weathercoat and water
vapor "breather" for thermal insulation in hot service.

Insulation Sealer ~ Insulation sealer is deslgned for dual
temperautre servlice with foamglas, styrofoam and other rigid
foam -lnsulation. Effective as a vapor barrier in Jolnts and
between courses of vapor barrler insulations, also used

a8 a bedding compound hetween metal and insulation, performing
as a cushion and providing additlonal adheslive strength to the
ingulation and corrosion ﬁrotection to the metal. The type
used at PSP is Foster 30-46 insulation sealer, suitable for
temp - 50 to 200°F and can be applied at temperature as

low a8 15°F,

Heat Transfer Cement - Thermon ig a non-metallic plastilec
compound with highly efficient heat transfer properties.

It is supplied in & ready to use paste form for application
over elther conventlonal steam traced or electrical

" registance systems. When cured to a cement like hardness,

thermon bonds itself to the colls and the equipment, forming
an unbroken thermal convertion. Utilizing the entire gurface
of tracer tubing or electric heating cable, thermon conducts
the heat to the surface to be heated or away from the surface
to be cooled, Thermon can be lnstalled by elther hand
trowel or by air operated equipment.

‘ WA-TEX 001546
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TELACO INC, PAGE HO. 21

PUGET SOUND PLANT
- TREINING DETATLS DATE: AFRIL 3,1973

DEPARTMENT: INSULATION
OLASSIFICATTION: JNSULATOR (TRATNEE)

ITEM NO, A~9 SUBTECT: PROCEDURE FOR, OBTAINING TOOLS,
MATERIA]

A,
1.

L3 AND EQUIPVENT
TOOLS

Bach Insulator is issued the bhasle tools needed to perform
hlg dutles,

Tools needed but not issued, ean be obtalned from the tool
room (loeated in machine shop or from the insulation foreman.)
¥*Pootnote

B. Equipment
Baquipment needed for the job, can be obtained from the
warehouse or recovery yard.

C. Mateprial
1, Each Insulator is authorized to order material from the
Storehouse. Before calling for material, compile a
llst glving the name slze and weight, type of material
and & charge ¥ to which the material is to be credited,
*Charge - Estimate number, bill of material number
easualty elaim number, or unit where used.

2. Insulation-can be obtained from the insulation ware=-
house located upstairs in #1 Warehouse.

* Bagic Tools Issued:
Pruning Saw

End nippers

L" Serew driver

Awl

12t tape rule

6" fish knife

2-6" pointing trowel
Small tin snips
Rubber palm

* % 6w 9 8 * ¢ %

\O O~IOWI W0

*
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TELACO INC, PAGE NO, 22

PUGET SOUND PLANT
TRAINING DEPAILS DAT®: APRIL 3,1973

DEPARTMENT: INSULATION
CTLASSIFICATION: INSULATOR (TRAINEE)

ITEM NO, A-10 SUBJECT: TYFE OF VIEATI:IE?RCOATING

B

1. Asphalt Emulsion - See Oh-The-Job Training Item B-19.
2., Aluminum Jacketing - See On-The-Job Training Item B-19.

i WA=-TEX 001548.




TEXACO ING, | PAGE MO, 23
PUGET SOUND PLANY -
TRAINING DBETALLS ' DATE: APRIL 3,1973

DEPARTMENT: INSULATION
CLASSIFICATION: INSULATOR (TRAINEE)

ITEM NO, A-1l1 SUBJSECT:

‘An insulator as directed, performs on hils own respon-
8ibility all types of insulation Wwork necessary to install,
repair, and meintaln equipment in the Shop or in the field.

May direct the work of others assigned to the job.,
Coopérates with others in the performance of duties assigned,

Performs customery rigging incidental to the work of
his department.

Observe safevy instrusvions applicable te bo work
performed, and adherence to general safety instructions appli-
cable to all plant employes. Also, while actively directing
others, iIs respongibls for thelr adnarence 16 sush gafety in=
structions.

' May be required to instruct or srain employes or others
in the work of his craft.

Should have the ability to understand verbval and
written orders and issue instructions acourately and glearly for
thelr propsr execution,

Regulres a general knowledge of company sbandards,
requirements, spe¢iflcations, and common practices for insulator
work in order to perform duties and. jobs in & stamdard manner.
This would include the proper uge of Safaway scaffold, insulating,
brick laying, cementing, applying refractory and a wmultitude of
common practices that are standard to Texaco and Puget Sound
Plant, This refers to knowledge gained only through experience
and might enable an insulator to perform a job without benefllt
of prints.

Reguires a general knowledge of condition under which
equipment opereies and plant location of epuch eguipment.

WA-TEX 001549




TEXACO YXG, PAGE NO, 20
PUGET SOUND PLANT

DATE: APRIL 3,1973

DEPARTMENT: INSULATION
CLASSIFICATION: INSULATOR {TRAINEE)

ITEM NO, A-12  SUBJECT: LOCATION AND USE OF UTILITIES
USE:

(1) A utility is & form of shergy used to geb work done, AL
Puget Sound Plant, ubtilities inslude steam, electric power,
gervice water and compressed alr., These utlilitles amount
to approximately 40% of the total cost to operate the plant.

(2) M Insulator uses these vbilities almost every working day.
Compressed ailr is used for posumatic toolsg, sandblasting
and guniting equipment. An Insulater uses slectric powsr
for light to work insids toWers, vessels and for operating
gome types of portable power equipment.

CAUTION: ALWAYS USE A 32 VOLT LIGET WITH VAPOR PROOF JOVER
WHEN WORKING IN TOWERS OR VESSELS,

(3) It is each Insulatcr's duty to see that wbtilities are
. not wasted, ,

LOCATION:

(1) In every operating unit and designated spots throughoub
the refinery, utility shtations are mounted on stanchions,
In most cases, service water, alr and steam are mounted
together. Steam lines are insulated to prevent pere
gonnel from burning thelir hands. Waber lines are usually
1-1/2" pipe and are marked with a sign "Service Water =
Do Not Drink". Air and water lines will have a Chicago
fitting attached, Electricity is mounted separately,
440 volt tile-ins are alzo provided for electric welding
machines, Utllities are also mounted in all of the
working shops.,
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TEXAACO INC, PAGE NO., 25

FOGET SOUND PLANT
PRATNING — DEVATES DATE: APRIL 3,1973

e

DEPARTMENT:  TNSULATION
CLASSIFICATION: INSULATOR {TRAIWEE )

TTEM NO, A-13

PERMITS

Before any electric hand power tool can be used on a fleld job
or before entering a heater, tower or vessel to bulld scaffold«
ing, a Safety or Hot Work Permit (which ever the job requires)
must be obtailned.

SCHEDULED DOWN FERIODS

1. A permit list is turned in to operations each affernoon
by a down period supsrvisor for the work permits required
the next day,. [(Wote: This does not preclude the crafts-
man calling to his supervisor's attention that a permit
way be reguirad on a specific job.)

2, If a work assignment arises dupring the shift that reguires
a permit, and the permit haz not been issued, the Insulator
should contact the Supervigor in charge and advise him
accordingly.

3. A permit board is usually sebt up durlng the unit down
period and Operators will post the permits on this
board., All requirements noted on the permits should be
carefully followed. .

OPERATING UNITS

The Stillman should be contacted for permits to work on units
in operation. Explain the work to be performed and the equip-~
ment that is to be worked on, Conditions on permits must

be followed.

TANK FARMS

The Operating Supervisor in charge should be contacted
and advized of work to be performed. If eguipment or
material ig required, a Hot Work Permit should be re-
quested for Transportation to enter firewsallz around

. tank in order to make material delivery.

NOTE: All permits should be posted in open might for
inspection.

I WA=-TEX 001551



ITEM A-13 TRAINING DETATLS ' PAGE NO, 2%

et T

SAFETY WORK PERMIT ronm n-u::h £13.30) 14 DS,
(Thizs DOES N OT Permit Burning, Welding or Other Hot Work)

This Will Permit.
t, Peparbment or Person)

[JUnhead ([JEnter {] Disconnect [J Work On [} Remove or Replace [

{Bpkcity Other Werk)
Type of Eguipment. .
{Veasel, tank, line, pump, compressor, manifold, ete.)

Location:
AM. . {Unft; Ares, Bullding, etc.) AM.
From PM._. 19_....To ‘ PM. 19
Condition: [JEmpty []Blinded Off []Steamed [7]Line Disconnected [7}Drains Open [icee——_
‘ (Bperity Other)
Safety Precantions: -
. (8pooify: Man on guard, Wet down shell or roof,
spark-proof tools, vapor-proof lights, protective clothing & equipment,
caniater mask, airline hose mask and blower, and other similar precantions),
Gas Free ' Poison Gas—.
(¥es or No) AM, (Yes ar No) AN
(ias Test Taken . P.M, Gas Test Taken : PM,
. (Time) ) {Time) .
Taken By Taken By
{Pernon Making Test) . (Pernon Making Test)
Signed: . Countersigned:
(Fareman or Operotor) {Authorired Personnel)
’ HOT WORK PERM'T FORM R-241 (7.89) 1800 BKs,
it.
This Will Permi o
To_- N - -
"vee e v~ {Burne-Weld—Light  Fires—Ssndblost—Brenk Conereto—-Grind—Chip~~Operate Intornal Combustion Engine, Ete)
At Vessel—Bullding—Tank—Area—FEte.)
T L T ok A ‘Locations Unit~Veusel—Bullding—Tank—Area—
o7 og. .-r‘:'.:-n"a.' ’ .._.... :.A.l a - A‘M. . o
"From. .- -~ - P.M, 19 To. P.M, : 19,

{Dnte) (Time) . {Date)

Conditmns and Lmutations-

* (Bpecify all spzclul requirements such as: Fivegusyd—Piro Equip t~—Wet down ares, ete.—~Cover sewer, Ditch or Daln,

oo .+ . Persons! Protective Equipment—Other apecial precnntlons,)

}
' Poison Gas.. ! ,
Gas Free . {yes or no) A.M. {ses or no) A.M.
Gas Test Taken. : P.M, Gas Test Taken. . —PM,
(Time) (Timo)}
' Taken By.
Taken By (Person Making Test) {Person Making Test)
i : Countersigned
Signed . (Foreman or Operator) - & (Authorized Pernonnal)

WA-TEX 001552
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TEXACO INC, PAGE NO. 27
PUGET_SOURD PLANT

TRATNING DETATLS DATE:APRIL U4, 1973

DEFARTMENT: INSULATION
CLASSIFICATIONs INSULATOR (TRAINEE)

ITEM NO, A1l SUBJECT: READ, INTERPRET, AND WORK FROM
- BLUEPRINTS, SKETCHES AND BILLS
OF MATERTAL

Refer to Job Training Manual on Blueprint Reading for Craftsmen
located in the foremants office and to the following copy of a
Bill of Material.

| WA-TEX 001553
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BilLL. OF MATERIAL

REFINING DEPARTMENT

GENERAT, - REPLACE PLANT ENTRANCE SIGNS
EERP §C- /6§  wmapz sy RCP

Form R-lI15-E

28..

B. M. No. 1737

PSP CHECKED BY, SR/ pATE  8~13w79

sHEeTr No. 1 / 2

Irien | QUAN,
No.

DESCRIPTION

- {1 PW@. NO,

MARK

FURNISHED BY

1

SCOPE s

PLANT FORCES REPLACE EXIST PLANT ENTRANCE

SIGNS @ INTERSECTIONS OF W. MARCHES POINT RD/

S. TEXACO ROAD & “C¥ ST/S. TEXACO ROAD FER

DWG 50~764-Y, EXCEPTj

1. SIGNS WILL BE FURNISHED AND INSTALLED BY

OTHERS ON POSTS INSTALLED BY TEXACO. POSTS

T0 BE READY FOR USE BY 8-27-71.

2, PLANTINGS TO BE FURNISHED & PLANTED BY

TAWN MAINT CONTRACTOR W/CHARGES TO PSP

MW-352,

12

ALL OTHER WORK BY PLANT FORCES TQ BE COM-

13

PLETED A8 MANPOWER & MATLS FPERMIT.

14

R L KIRKPATRICK p f e

15

'd,

16

| MATERTETSS (ALL BY 8-27-71)

-LL-123973
“wﬁ

17_| 2 | DIRECTIONAL SIGNS - PER DWG 50-758-

te | 2 |POIES - 12" MIN DIA X 207 LONG - WESTERN RED
19 CEDAR, PEELED & CLEAN, UNLREATED (AVATTABLE
20 | FROM MAC GILLIS & GIBBS @ CONWAY, WASH).

2t | % |"DIITO"® X 14* LONG

22

WDITTO® X 5% LONG

GAL. - FVERITHANE®, CLEAR, GLOSSY

. i et bl

25(DIM DRW

WWC JWA KWE BEK) AOS(3) AHB(2) GDF CEL(3) DFS(

*
2) ENG

(2)

26

+ WA-TEX 001554
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oo BILL. OF MATERIAL ~  Form R-415=5 29
REFINING DEPARTMENT
B M No. 1737
2325«2; BY DATE sHeer No, 2 / 2
1Y ‘Qgﬁg' PESCRIPTION T v |PWe.No. | MARK | FURNISHEDBY
1 | 12 |DRIFT PINS - 3/4% @ X 2V LONG A-36 o —-ATH
2 |2 |PIPB - 4% SCH %0 A53 X 7°-8"
3 |2 |pIrro x 9.8 |
4 12 |PIATE - 4" X W" g A36 |
5 |.% |GORR FIBERGLASS - % 02 X 26" X 10° GREEN
6 | % |prrro x 12! ' '
7 | 4 | SONOTUBE FORM - 12" § X 6°
8 | 20% |WIRE MBSH - 2 X 2 X 12 GA STL X 2'-6"
YD -~ 3000 PSI GONGRETE ' ~==DF§
SHALE - PIT BUN o o s
PLANTING SOIL | K :
12 |2 YD |BEAUTY EARK | ) ST R e—
13 | 30 |JUNIPER TAMS - FURNISHED BY MR, R. HALLENBECK
14 l
15 g
15 o
17
18
18
20
21
22

26 _ | WA-TEX 001555,




TEXACO INC, PAGE NO. 30
PUGET SOUND PLARNT

TRATNIRG ~ DETRILS  DATE:APRIL 4,1973
DEPARTMENT: INSULATION
CLASSIFICATION INSULATOR (TRAINEE)
TTEM NO, A~15 SUBJECT: MEASURING AND LAYOUT METRODS

A. MEASURING

1. Principle of Insulation measurement will be for pips
insulation.

2. The greater majority of Insulation- job in a refinery .
will normally be replacing insylation on exisbing lines.

B, LAYOUT METHODS

1. Determine the size of pipe or vessel fo be covered by
using a square and level, .

The lnside angle of the square is placed against the
plpe and the top leg leveled, One polint on the center
is located under the scale at a distapce from the in-
side angle of the square, equal to 1/2 the outside
diameter (OD) of the pipe. This will give the size of
insulation required.

| WA-TEX 001556
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TEXACO INC, PAGE NO, 32
PUGET SOUND PLANT
TRAINING DETALLS DATEs APRIL 4,1973

DEPARTMENT: INSULATION
CLASSIFICATION: INSULATOR (TRAINER)

ITEM NO, B=l SUBJECT: PROCEDURES FOR OBTAINING AND
— TRANSPORTING TOOLS AND BOULEMENT

1, Tools will be in the Inaulator Shop tool room or upstalrs
in the shop. If additional tools are neaded you can get
them from main tool room in the Machine Shop. You must
slgn a charge out slip, do the job and return the tool to
the tool room,

2. Equipment may be located in the followlng areas.

Warehouses 1, 3 or 4 and north of 6th
Street bebwean "B" and "o" 8t. in store
age area.

3. Storehouse: Each Insulator is authorized to order and
receive material from ths storehouse,

4, Methods of Transporting: Call trucking department glvin
. Type of mateérial or equipment to be hauled where equipm
ment or materlal iIs located; and where it is to be hauled,
Also state type of trucking equipment that iz needed,

| WA-TEX 001557



TEXACO INC., . PAGE.NO, 33

PUGET SOUND PLANT
TRAINING DRTALLS ) DATE: APRIL 4,1973

DEPARTMENT: INSULATION
CLASSIFICATION: INSULATOR (TRAINEE)

ITEM NO. B=2 SUBJECT: FROCEDURES FOR HOISTING TOOLS
— AND_EQUIPNENT

A. AIR DRIVEN HOIST

The imsulaters use alr tuggers to hoist tools and
- materials needed for covering of lines and vessels upon towWers,
vessels, structures, etc.

Before operauing, the tugger should be lnapected:

(1) Check cable for frayed places, kinks or loops. Be sure
cable is not overlapping itself on the drum. If strands are
broken, cable should be replaced. Do Not Take a Chance .

With a Frayed Cable as it could satse a serious accident. If
cable 18 tengléd or looped on the spool, run cable out and
respool it keeping tensglon on the cable so 1t will be spooled
evenly. Always keep cable neatly wound on the spool.

(2) Cheek oil in the gear box.
(3) Check spool drum brake.

The ftugger must be firmly anchored to a dead man or some other
solid support where operator san ses all of the 1ift.

NOTE: Never anchor tugger or snabtch blocks to operating lines.

Always place the tugger so the cable will unwind from the top of
the drum., If pull is from the bottom of the drum, & heavy pull
on the cable will have a tendency to.lift the tugger and control.
could be lost causing an ateident.

After tugger 18 secured, pull the cable to the top of the tower
with a rope and install the cable in a suateh block hung on the
overhead trolley. As an extra salety precaution, the smatch
bloek should be wired closed so 1t sannot be pulled from trolley,

A snateh block is algo installed on the cable at the bottom of
the tower directly in front of the tugger no higher than the
top of the tugger spool.

NOTE: It may be necessary to use mors than one snatch block
at the bottom to clear obastructions. First block must
be Ingtalled as directed above.

A rope or tail=line must be tied to the cable end. It is used
to pull the loadless cable to the ground and to keep loads from
hitting anything on the way up or down.

-+
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TEXACO INC,

PUGET SOUND PLANT
TRAINING DETATLS

DEPARTMENT: INSULATION
CLASSIFICATION: INSULATOR (TRAINEE)

ITEM NO, B-3

PAGE NO, 34

DATE: APRIL 4,1973

;

SUBJECT: PROTECTION OF MATERIALS AND EQUIPMENT

When materisl and egquipment is left out in the weather,
protect them by covering with a tarp or vis gueen.

i wA-TEX 001559



TEXACO INC, PAGE XO. 35

. PUGET SOUND_PLANT
- {AINING DETALL DATEs APRIL 4,1973

DEPARTMENT: INSULATION
CLASSIFICATION: INSULATOR (TRAINEE )

ITEM No. B4 SUBJECT: CLEAN UP OF SHOP AND WORK AREAS

1. The shop should be kept clean at all times.

2. The.Jjob slte should be kept clean and cleaned up at the
end of each day. -

3. In additlion all housekeeping practices should be followed,.
according to the General Housekeeping practices Ist in
Bagle Training in this manuval.

J',;. -t
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TEXACO ING, PAGE MO, 36
PUGET SOUND PLANT
TRAINING DETALLS DATEs APRIL 4,1973

DEPARTMENT: INSULATION
CLASSIFICATION: INSULAIOR (TRAINEE)

ITEM NO, B-5 = SUBJECT: .

The Insulat r at PSP are required to bulld scaffolds up to 2
gsegtions high.

1. First obtain the scaffolding needed for the job.
a. One section, conslsts of 'the followings

end frames - 6'4" high and 3' high section
eross braces

scaffold planks

‘hand rall post

slde hand rails

end hand rails

IR

If more than one section is required, it will reguire
4 conneeting pins per section 2 to assemble., Comnect the braces
to the end frame, by sliding the end of the brace, over the
ping. on the frame, lay the planks on top of frames. Put the
hand rall post on top of frames and connect the hand rails to
the past with a wing nut.

If wmore than one pectlon is needed connect the two
frames together with the pins inserted in the top hole of
lower frames to the bottom leg of the next frame.-

If half sections are required, the braces will have
to be shorter; half section braces are generally colored orange.

EXHIBIT -~ See Department Foreman
Ladders v

When erecting a ladder, the bottom of the ladder,
ghould be 1 foot from the place for every 4' in height.

Securely tle off ladder at ths top.
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TEXACO ING. ‘ PAGE NO. 37

PUGET SOUND PLANT _
TRALNLNG DRTALLS DATE: ABRIL 4,1973

DEPARTMENT: INSULATION
CLASSIFTCATION: INSULATOR (TRAINEE)

ITEM NO, B~6 SUBJECTs GED FOR 0] e
- SULATTON '

4, PIPE INSULATION

When removing pipe insulabion, first remove the
Jacketing by removing the screws, Cut the wires wilth end nippers
. while holding thé insulation from falling. When finished, -
move lnsulation to storage, and clean up area.

B, ALL OTHER TYPES OF INSULATION

When refmoving insulation from pumps, meters, orifice
flanger, etc. Use hatchet to knock off the .61ld insulation,
being careful not to mar the plece of equipment +that the
insulation 18 belng removed from. Clean up area when finished.

| wa-TEX 001562



TEXACO INC, PAGE NO, 38
PUGET SOUND PLANT
PRATNING DRUALLS DATE: APRIL 4,1073

DEPARTMENT: TINSULATION
CLASSIFTOATION: INSULATOR (TRAINEE)

ITEM NO. B~7 SUBJECT: SALVAGE OF INSULATION MATERIAL

When removing ilnsulation from lines and vessels; try
to salvage aB much insulation as possible and move to storage.

WA-TEX 001563



TEXACO INC. PAGE NO, 29

PUGET SOUND PLANT
TRATNING DETAILS DATEs APRIL 4,1973

DEPARTMENT: INSULATION
CLASSIFICATION: INSULATOR (TRAINEE)

ITEM NO, B-8 SUBJECT: .PROCEDURES FOR MIXING INSULATION
" CEMENT = _a..Hand Mix
L. Machine Mix
A. HAND MIX

Hand mix is used, when only a small amount of cement. 18 re-

quired., Mix the cement by pouring the amount required in a

bucket and adding enough water to make a firm enough consis-
tency that will hold its shape and will not slump.

B, MACHINE MIX

Machine mix 1s used .when a large amount of cement is required
to do the Job. Pour the contents of a zack into the mixer
and add enough water to make a firm enough consistency that
will hold 1ts shape and will not slump.

| WA-TEX 001564
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TEXACO INC, PAGE NO, 40

PUGET SOUND PLANT
TRATNING DOTALLS DATHE 3 APRTL 4,1073

DEPARTMENT: INSULATION
CLASSIFICATION: INSULATOI (TRAINER)

ITEM NO, B~O SUBJECT: . PROCEDURES FOR CUTTING MATERIALS

Rafer to Item B-17, thig Manual.

i
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TEXACO INC, PAGE NO, 41
PUGET SOUND PLANT
TRAINLING DETALLS DATE: APRTL 4,1973

DEPARTMENT: INSULATION
ANl D Al A A
CLASSIFICATION: INSULATOR (TRAINEE)

ITEM NO, B-1l0 SUBJECT: PROCEDURES FOR OPERATING THE TAR POT

Refer to operating Instruction Manual in the Vard
Foreman's office.

! WA-TEX 001566
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TEXACO ING, PAGE NO, U2
- PUGET SOUND PLANT
FRATNING  DETAILS

DATE: APRIL 4,1973

DEPARTMENT: INSULATION
CLASSIFICATION: INSULATOR (TRAINEE)

ITEM NO, B~ll SUBJEOT:

Refer to Iteni B=17 of this Manual.
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TEXACO INC. PAGE NO, 43
FUGET SOUND PLANT
TRALNLNG DRTATILS

N DATE: APRIL 4,1973
DEPARTMENT: INSULATION
CLASSIFICATION: INSULATOR (TRAINEE)

ITEM NO, B-12 SUBJECT:

PROCEDURES, FOR_OPERAT
HEATERS.

Refer to operating Instruction Manual located in
-:Ya.rd Foreman's Offlce,

!
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TEXACO _INGC, PAGE NO. 44
PUGET SOUND PLANT
TRAINING DETAILS

DATE: APRIL 4,1973

DEPARTMENT: INSULATION
CLASSIFICATION: INSULATOR (TRAINEE)

JTEM NO, B-13 SUBJECT

Acid Proof Cement
Mineral Wool
Halr Felt_

4. QCalcium Silicate
b, Cork

¢, Plastlc

4. Bloeck

e, Monolithic

f. PFlberglass

g

h

1

Refer to Section B-16 On-The-Jot Training

4
o
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TEXACO INGC. " PAGE NO. U5
PUGET SOUND PLANT :
TRAINING DETATLS DATEs APRIL 4,1973

DEPARTMENT: INSULATION
CLASSIFICATION: INSULATOR (TRALNEE)

ITEM NO, B-14 SUBJTECT: FROCEDURES FOR OPERATING SAWS
a. Pam
b Bricksaw

Band Saw

(a) Use ~ Puget Sound Plant's 20" band saw is fully enclosed
in a welded steel cabinet and is equipped with miter gage

and rip fence complete with gulde ralls for accurate work,

Use of sorrect blades makes 1t an efflcient unlt for ripping,
re-gsawing and for cutting wood, Insulation, plasties, alumlinum,
manganese and other non-ferrous metals,

{(b) Deseription - Standard blade length of this band saw is
141 inches. Naximum blade width is 1 inch. All adjustments
necegsary for proper centering, .gulding and tensloning of blades
are provided, Blades of various wildths from 3/16 to 1 inch
wide are available., The table tilts 45 degrees to the right and
12 degrees to the left,

Maximum height of cut is 13 1/4 inches with clearance of
5 inches between the blade and upper frame. The full throat
width, however, is 19 3/4 inches for cuts up to a height
eapacity of 12 1/8 inches, These clearance, location of
mounting holes and other dimensions are shown in Pig. 2,

On this machine the slot for removing the blade is at the
gide of the table. This patented feature permits the use of
widely spaced trunnions for greater rigidity of the tilting
table, and avolds interference with the front rip fence bar,
serew feed or other attachment which may be used.

The blade guides are fully and independently adjustable for
blade width and thickness to permit the exact settings requlred
for acourate work and long blade life, The lower guides are
within 1 lneh of the table surface. Thus the blade is supported
close to the work, reducing blade breakage. Convenient adjusting
gerews permit each setting to be made separately. The front
blade guard rides with the upper guildes, protecting the Operator
in all cutting positions.

Other features presented in this band saw are the convenient
blade tracking adjustment, blade tension control with indicator,
aluminum wheels with tensioned removable rubber tires which
have been ground to uniform thicknese, the foot brake and dust
gspout. Sealed hall bearings are used for both wheel shafts and
for supporting the blade, thus reducing lubrication requlrements
to a minimum.
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The correct motor speed with 60=cycle or DC power is 1725 rpm,
which will run the blade at 4500 feet per minute.

(e¢) Lubrication - The upper and lower wheel shafts are

supported

in sealed ball bearings. The same type of bearing

is used back of the band saw blade to take the thrust developed
when cutting. These bearings need no lubrication throughout
thelr life.

01l the slliding ways of the upper wheel bracket; the trunnions;
the adjusting screws and other wmovable parts occasionally
to keep them in free operating condition.

Do not lubrlcate the saw blade, Keep the blade contact surfaces
of the guide blocks and the support bearings clean and fres

from oil.

(d) Adjustments - The controls and adjustments described
below are Ilmporfant for accuracy and convenisnce in various
operations. TFollow these directions for best resultas:

(1)

Blade Tension - For aceurate work and maximum blade
life it is important that the blade be centered

on the wheels, When the adqustment has been pro=-
perly made, the blade will "track"; that is, it
will run steadily in the same line. If the blade
weaves across the ocrown of the wheels, cutting will
not be uniform and blade breakage will be Increased.

Both the upper and lower plade guides and the support
bearings must be moved back to clear the blade
entirely while the traecking adjustmsnt iz being made,

Alignment of the blade on the wheels is accomplished
by tilting the upper wheel slightly with respasct to
the lower. The upper wheel shaft housing 1lg plvoted.
Its direction 1s controlled by the hand kwnodb C which -
is the upper knob in Fig. 3.

Having brought the blade to correct tension, turn the
upper wheel clockwise by hand. If the blade creeps
forward, tighten the knob slightly to tilt the wheel
toward the rear, thus centering the blade. Loosen
the knob 1f the blade creeps toward the rear. Spin
the wheel and cheeck again., When it is ceertain that
the blade will not run off the wheels, start the
motor and wmake any final minor adjustment which may
be  necessary at operating speed.

Never begin the tracking adjustment while the maschine
is running; at high speed the blade may run off almost
instantly, injuring the blade or operator. Adjust

the hand knob.only a small fraction of a bturn at a
time, as very little tilt of the upper wheel is re-
gquired to draw the blade across the rim of the wheel.
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Each blade has its own tendencles, especlally after welding
or brazing. The blade centering adjustment must therefore
be repeated whenever a new or prepaired hlade is installed,
regardless of previous adjustments.

14y Table ~ The table will tilt up to an angle 45° to
he right and 12° to the left. Table tilt locking lever and
table angle indicator are located under front of table.

(i11) Guides -~

Upper guide steadles the saw, It should be set just above
stock being worked, Upper guide locklng lever is located behind
upper wheel case, . 3

Lower guide is below table.

(tv) Rilp fence ~- Knob A locks fence in place. Knob B drives
gears to move fenee right or left. To 'make accurate cuts
use tape to measure between fence and blade,

(v)., Meter gauge - See figure 5. Knob A locks fence in
place, Indicator B shows angle of fence.

(e) Operation - Before starting the machine, see that all ad- .
Justments have been properly made. Turn the wheels by hand :
as a final check., C(Close the cabinet doors before starting
the motor. .

Keep the upper blade guides and guard down as close to the
work as posslble, for maximum protection to the Operator as
well as best support for the blade.

Move the stock steadlly against the blade and no fagter than
required for easy cutting. Do not force the work; light
contact will permit closely following the cutting line and
prevents excessive fricection, heating and case—hardening of
the blade at its back edge.

A sharp blade of the correct type.for the work will cut
easlily without much pressure.

Use the foot brake to stop the wheels after shutting off

the power. This is a safety precaution which will prevent
Injury to the Operator and others who might not notiee the
blade running ldle after work has.been completed. It is

also useful 1f the work becomes jammed and when a blade breaks.

(1) Straight cuts - Use the widest blade available

for straight cuts, in order to have the greatest possible
support for the testh which do the work. Keep the blades
whlch have closer tooth spacing for filne work, always
using the coarse blades for resawing and other rough cuts.

1
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(11) When cutting curves, turn the stock carefully so
that blade may follow the line without being twiasted.
Clearance for the blade in the saw kerf is provided by
the set of the teeth, Wider tooth set and less blade
width permits the ocutting of sharper curves. The narrow
blades should therefore be reserved for curve cubtting,
Remember wider blades are used for straight cuts and
narrower blades are used for cutting curves.

If the curve is so abrupt that it 1ls necessary to back
up and out a new kerf, .a narrower blade or one wilth
wider tooth set should.be used. However, the cut 1s
usvally rougher when the teeth are set wilder.

When backing out of the work in order to change the
cut, or for any other reason, be careful to avold
pulling the blade off of the wheels, It is generally
eagler and safer to turn the stock and saw out through
the waste material, rather than try to withdraw the
stock from the blade.

(f) Blades - Band saw blades ave subjected to heéavy strains
when cutting. ILong service can be obtained only by selectiug
the correct blade for the work, and by carefully adjusting
and operating the machine. Blades should be of the correct
thickness and temper for use on 20~inch wheels.

A sharp blade will cut effectlvely under moderate pressure

and uniform feed., When excesgslve pressure 1s required, the
blade should be '‘sharpened, as continued use 1ls harmful to the
blade in addition to taking extra time. Sharpening and setting
a2 saw blade requires skill; those who lack equlpment and experi-
ence should Bend the blades to a competent sawyer for sharpening.

Broken blades may be welded or brazed, Care should be taken %o
preserve tooth gpacing, to keep the blade stralght, and %o
remove welding flash at the jolnt. It 1s not sconomical to -
weld a blade which has become case-hardened, as it will soon
break elsewhere,

Standard blades furnighed for this machine are 14l inches

long. The adjustment. of the upper wheel bracket will accomodate
blades up o a maximum lengbh of 142 1/2 inches and to a minimum
length of 139 inches., Thus standard blades may be shortened

2 inches by successive repailr.

Excessive blade breakage may be due to a number of

causes. In some cases 1t is unavoldable because of stresses
which come upon the blade in the work. More generally, it is
due to lack of care or Judgment on th& part of the Operator in
making the adjustments. Common causes of blade breakage are:
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(1) Faulty alignment or adjustment of guides.

(11) PForce or twisting the blade around a curve or
‘- very short radius.

(111) PFeeding too fast.
(iv) Insufficient tooth set or dull teeth,
(¥) Excessive blade tension.
(vi) TUpper guide set too high above the work,
(vii) TImproperly finished or lumpy braze or weld.
(viii) Wrong blade for the work being done,

(g) Safety Precautions

(1) AdjJust guide to sult work to be done.
(11) Keep hands away from saw blade while 1t 1s in motion.

(1ii) Prevent overcrowding of the saw by feeding stock
. to fast.

(iv) When operating saw and a nicking sound develops at
each revolution of the blade, "STOP IT", and ex-
amine the blade carefully as it will have either a
bent tooth or ls cracking. _

{(v) Keep all guards in place.
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Before cutting be sure you have the proper specification
Eveready blade, whether it be Diamond, Tuffle Break-Reslstant
or Xtra-Cut Abraslve, .If in doubt, consult the blade re-~
commendation chart on the inslde of the rear cover or see your
Eveready distributor.

How to Mount Blade

Be sure blade shaft collars are free of grit or dirt hefore
mounting blade on arbor shaft. Tightening blade agalnst an
uneven surface can causfe fraecture of an Abrasgive blade, or
cause blade to run out of allgnment causing excessive blade
wear.

When tightening nut against outside blade shaft collar be sure
to tighten enough to hold the blade firmly without slipping,

but do not overtighten ~ excessive tightening can cause fracture
of Abraslve blades.

NOTE: Blade shaft nut has left hand .threads. TURN COUNTER
CLOCKWISE TO TIGHTEN, Tap nut 1lightly with hammer or equivalent.

How to Adjust The Heilght Of the Cutting Head

The Eveready crank raises or lowers the cutting head to any
desired position. No secondary adjustment 18 necessary.

When the foot pedal 1s depressed, the patented blade pressure
equalizer spring automatically takes over., (See section on"Step”
-eutting with Abrasive blades). To lock out blade pressure
equalizer spring when "Step” cutting with Diamond blades, tighten
wing nut on top of gpring until the spring is compresszed solid.

When the foot pedal is not depressed the blade pressure equalizer
spring 1s locked out automatically. Use this position for "Jam"
cutting with diamond blades (See Page following)

How To Use "Step" Gutting With Abrasive Blades

Use "Step" cutting without exception when cutting Wet or Dry
wlth Abrasive blades. ("Jam" cutting which is discussed and
illustrated in the seetlon below, is to be used only with some
Diamond blades for Wet Cutting).

Hold materlial firmly against Backstop on Conveyor Cart. Be certain
material does not sllp or rock during cutting operation as this
wlll bind blade causing excessive wear and fracture.

Move Conveyor Cart forward near the blade, and 'press down on the
Poot~Pedal until blade 1s lowered to a point where 1t will lightly
contact top of the material, Then start "Step” cutting - which
means passing the material beneath the blade with RAPID, (50 to 60
strokes per minute) full length strokes, taking a shallow cut
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(approximatelyzlls" deep) on the totward and.ALBO on the backward
stroke. - -Complete each RAPID stroke backward and forward by.passing tht
material beyond the center. of the blade before starting the reverse
" movement 0f the cart, - The harder the material, the more rapid the

forvard and backward strokes. o \“,. ERNY -

.o "Step" Cutting, as ‘éan be seen ‘in Sketch A lessens the aréa; of the
+% "V"blade eircumference.in contact.with- the material, ikeeping- the blade
'y e00l, ‘running. free, and cutting at peak efficiency. Don't get, the
"gimpressicn NStep” Cutting means slow cutiing = actually it is. 6 .
-, times: fagter than trylng to "force" the ovut by strong ~ ‘arming tha
material through the blade. . Forcing the hlade through -with a deep. -
‘:.out canses &, longer area of the blade ‘eircumference to be in contact
. with ‘the material, causing excessive friction heat t0 be generated - ’
.g,causing blade: to "smear® or ."load" with fused material particles id&.
<and lose’its sharp cutting surface., ' (NOTE: I£ improper .operation
“'should: cause an. Abrasive blade to "smear” make several cuts. through
'poft brick: to "erSS“ At back to good.cutting performance). SN
.. . o o fey P A -"'zx.,';'l R
.to-the: automaxic pressure qontrol prnvided by the ‘Blade. . -
A ‘Pressure Equalizer Spring,: Operator will find the:blade: "Bolling"
-.a8 1t passes. through the material on both ‘forward and-backward ..
g .strokes ~ making' the.cut slightly lower. at’ each’ énd, and slightly
?ﬁyhigher in the center as shown in Sketch.B, ~With:.the. cuts slightly
+ lower: at, -each end, masonry. particles are freely and cleanly edeoted
:”ffrom the ‘ent, and there is {ree access of air or water 1nto cut tp

"|

e,

: keep blade cool and at peak effioiency.

*How 10 Usa Jam"'cutung or. (Fixed cm:ts.gg) and'
;. Ith Diamona Blades. : g

'Fbr*“J :vCutting or»Fixed Cutting adjusﬁ cutting head to properﬁ-:
3height ‘and ‘do not sitep ou - -foot. pedal. .. Push the material’ throughi
' the. blade in one pass f’Jam Cutting should bs use&“only with
Diamand blades‘ ; : . 5
e e i"
-rCutting Wwith: Diamond blades 18- done by 1ock1ng out the S
blade pressure. equalizer. spring .(See Page:5 ) and applying pressure L
with’ the foot- pedal,  Unlike "Step" Cutting with Abrasive blades, -
"Step" ‘Cotting with Diamond blades requiras ~only a*faw passes :
hrgugh: the'material,;;ék:, Lo ¥
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In cutting, hold the material firmly with both hands agailnst the
Conveyor Cart backstop, If the material 1s allowed to sllp,
resulting seigzure of the blade may bend the Diamond blade center
or cause a rim sectlon to be twisted off,

Do hot foree the materlal or bump into the blade, When nearing
completion of the cut retard and sllightly hold back the conveyor
cart. If this is not done the material may be pulled into the
blade so fast that excessive pressure on the rim may cause warpin
or twisting of the rim sectlon, :

When a new Diamond blade 1s broken in make the filrst few cuts
slowly untll the blade cuts free and easlly,

When the blade is cutting freely and easily USE IT! As long as
it continues to cut satisfactory do not dress the dlamond blade
or remove it from the blade shaft.

After continuous cutting of extremely hard and dense materials,

the blade may slow down and it may be necessary to "dress" the

cutting edge. To do this:

1. TUse a rapid "Step" Cutting method for a few cuts - push
material back and forth under the blade while it 1s ocutting
down. Or - if this.is not sufflcient:

2. Make one or two cuts in a soft brick or light weight block.

However, "dressing" should be done as seldom as possible - too
mich "dressing” reduces blade 1life. »

NEVER USE DIAMOND BLADES DRY,
How to Use your BrikSawMatie Masonry Saw for Dry Cutting

1. Use proper blade for dry cutting.

2. Remove water curtain.

3. Disconnect electriec water pump.

4, Use "Step" eutting.:- .. ..

How to Use your BrikSawMatic Masonry Saw for Wet Cutting

1. Fill pan with water to within 1/2" of top.
2. Install water curtain.

3. Be sure that water pump 1s plugged to connection to Masonry .
saw motor. (It will start when %he main switch is turned on).
This applies only to single phase models. In cage of three
phase motors provide a separate supply of 115 volts single
phage for the pump.
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It 18 not necessary to prime pump.

Be sure that water covers hotitom flange of pump at all times.
Do not let sludge and dirt get deep enough 1n the pan to bloeck
the pump inlet,

Use "Step" Cutting with Abrasive blades as described on Page
proceadling,

Use "Jam" Cutting with Diamond blades as desgribed on page
proceeding.
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TEXACO INC, PAGE NO. 57
PUGET SOUND PLANT
TRAINING DETAILS

DATE: APRIL 44,1973

DEPARTMENT: INSULATION
CLASSIFICATION: INSULATOR (TRAINEE)

ITEM NO. B-15  gyBJEOT: PROCEDURES FOR_CUTTING, PREPARING
, AND_APPLYING MATERIALS ,

., Boo;ﬁing Q&Qeg
b, Musllin and wanvasg
g, Wire mesh

APPL,

CuT, PREPARE AND APPLY
a etal lath
w Alm agketin

A, ROOFING PAPER

When uslng roofing paper for weatherprooflng cover,
the joilnts showld be overlapped at 2" minimum. The overlap on
horlizontal lines should be towards the underneath side of the
line Pastened by galvanized wire approximately 2" from each
end and one in the center,

B. MUSLIN AND CANVAS

Muglin and canvas coverlng are used inslde bullding.
They are applied by uging a wheat paste to fasten them to
insulation. The paste.is alsé used for gilizing.

C. WIRE MESH

Wire mesh both secures the insulation under it and
forms a good bond for master appllied over 1t. The mesh should
be applied around the vessel, and the Joint and end should be
wired together with 18 gauge galvanized wire. The mesh should
fit firmly to the insulation.ifTfhelvessei does not have tie wires.
To hold the mesh firmly, use staples to hold the mesh down, by
driving staples into the insulation.

D. METAL LATH

Metal lath is expanded metal sheeting. It is used
to support and reinforce insulating cements and refractories.
Metal lath is used by the insulators.to fabricate lrregular
glze boxes for orlfice meters and leads, and various other
types of equipment that require uneven shapes, The lath is
fastened securely to the piece of equipment by wire and pins with
2ll loose ends fastened securely by wire.

E., ALUMINUM JACKETING

Aluminum Jacketing comes in 100! PDlle 36" wide,
It ranges from .006 inches to ,040 inches in thikckness, It
is obtainable in elther smooth or corrugated form and with or
without a vapor barrier. The advantage of using aluminum
Jacketing, other than another type of covering is 1ts easy
application and little maintenance necesgary.
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We use two dlfferent gauges here at PSP, ,010 gauge
is used for covering small line and .016 gauge is used for covering
larger line and some vessels.

On all horizontal lines the lap should be towards
the underneath side of the line to protect it from wind and rain.
The lap should be about 2" on ends and on the overlap and
fa:gened by 1/2 x 12 cadmium sheet metal screen every 6 inches
or lesa,
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PUGET SOUND PLANT
TRALNING DETALLS DATE: APRIL 4,1973

DEPARTMENT: INSULATION
CLASSIFICATION: INSULATOR (TRAINEE)

ITEM NO., B-16 SUBJECT: LAYOUT WORK

o4
The layout of the job, depends on 2 factorg; the
amount of material needed and type of material requlred,

1. The amount of material needed, Thls 1s figured Iln Bquare

feet on flat or curved surfaces. In measuring plpe, only the length
has to be measured. )

(a) Piping ~ figure the length of pipe estimate the amount
of valves and Tittings to be covered.

(v) Measuring areas - An insulator must be sure to gigure
the areas of all surfaces on pleces of squipment that
are to be insulated.

(1) To find the area of a square or retangular
surface, use the formula: length times width =
area (square feet),

(2) To find the surface area of cylindrical
equipment like large plipe, exchangers, or even
tanks, figure the area of the sldes, and tle
area of the ends on top.

To find the area of the sides of cylinder
shapes use the formulsas

Circumference x length = (square feet).

To find the circumference, elther meagure it or
figure it from the dlameter using the factor
3.14, which applies to any calculation in-
volving ciroles.

Diameter times 3.1l84 = eireumference., To find
the area of a clrele, like an exchanger head

or tank roof, use the 3.14 factor . +the radius
(radius is 1/2 .the dlameter) times radius times
3.14 = area.

2. The coverage and. type of material required:

(a) Por example, 100 pounds of high temperature insulating
cement willl cover 50 square feget, one inch thick.

(v) 85% magnesia cement: 50 pounds covers approximately
29 square feet, 1" thick.

WA-TEX 001582
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(e¢) All~-Pyrpose Cement: 100 pounds covers 20 square feet
1" thick.

(d) Weatherproof Cement: Eﬁéter Hi Mastic 15 gallons
will cover 100 square feet 1/4" thick,

{(e) Wire: 210 pounds of 16 gauge wire will be enough to
secure a layer of one-inch thilck pipe %overing as
follows: .

240" of 2" Pipe
180°' of 4% Pipe
140! of 6" Pipe
120' of 8" Pipe

WA-TEX 001583



TEXACO INC. " PAGE NO. €1
PUGET SOUND PLANT

TRATNING DETAILS DATE: APRIL 4,1973

DEPARTMENT: INSULATION :
OLASSTFTCATION: INSUTATOR (TRATNEE) d

ITEM NO. B-17  SUBJECY:

PIPE_STRAIGHT RUNS ‘ _ -

Pipe satralght runs can be insulated using elther sectional or
segmental insulation,

(1) Sectional - Pipe insulation, molded of 85% magnesia, .agiid
“beg%ﬁﬁﬁfEEIatﬁh silicate, or high temparature insulation, %ﬁy
wade AN two halves (sectiomal), and 18 performed to £1t piping

of many sizes. Sectlional plpe insulations are molded in 3

foot lengths 1ln the following thilcknesges: 1" ("Standard thieck"),
1-1", 2" ("Double standard thick™), 2-3, and also in double
layers (1" or 1-%" 1ayer3), to fit standard pipe gizes, The
terms “"Standard thiek" and "Bouble standard thick" apply to

85% magnesia pipe imsulation. Pipe insulation is furnlshed

in sectionnl form with muslin Jackets glued on.

(2) Segmental - Segmental covering is also performed for spe-
cific larger sizes of pipe. Instead of being made in halves, 1t
is made in narrower pleces, so that 3 or more pieces gre needed
to surrvound the pipe. Iarge size plpe covering. is made this way
for economical packling, and for ease of handling during instal-
latlon. Segmental insulation doces not come with a muslin cover-
ing. Equal segments are suppllied about 5" wide along the inner
arc. 0dd wldth segments, where necessary, are furnighed in

the proper width to complete the cirocumference of the particular
plpe slze, Smaller pipe sizes are furnished sectional. Larger
pipe sizes are fabrlcated f{rom segments,

(3) Single lLayer =~ 3ingle layer covering, or the first layer,

is fastened to the plping with wire loops., ZEach section or ™
segment should be butted tight against the next sectlon to

avold heat loss through the cracks or seam,

Any volds or eracks that are caused by breakage or rough handling,
along with Jolnts and seams, should be £illed with a mud or
cement nade of -the same materlal as the covering.

On flanged piping, the covering should stop far enough short of
the flange that the flange bolts may be removed without damaging
the insulation. The insulation should be cut to a 45° bevel at
these points to facllitate opening the flanges and still getting
the insulation close to the flange. )
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(4) Double or Multiple Layer - Multiple layers are applied when
extra ockness 18 needed to prevent heat loss. Each layer is
secured with wire loops before the next layer is applied.

Joints or seams are staggered between layers, so that there will
be no heat loss through oracks that extend straight from the
surface of the plpe to the outside of the insulation,.

To sta%ger the Jjolnts, apply the first layer of covering with
the 36" lengths of sovering. Then cut a 36" section in two and
start the second layer with gn 18" length. This will put the
flrst joint of the second layer over the solid part of the first
layer., Continuing the second layer with full 36" pileces will
then automatically stagger all the joints,

(5) Different Materialg for Different Layers - Under high
temperature 1nsulation, tWo layers may be made up of different
insulating materials. In high temperature work, the first
layer of pipe covering may be an expensive materlal of good re-
slstance to heat, but not very high ingulating value., If such
a first layer will bring the temperature at the outside surface
of the insulation down to 600° or less, then subsequent layers
should be of a material like 85% magnesia which hasg better
insulating value and is safe to use on temperatures below 600°.

(6) Wiring - Soft wire loops are fastened around sectional or
performed pipe insulation to hold the insulation in place.

18 gauge wire may be used for pipes up to 1% inches in diameter
with insulation not over 1 inch thick, 16 gauge wire is used to
hold eoverinis on pipes that are as large as 12 inches in
dlameter., 14 gauge wire should be used on larger pipes, and for
securing segmental and block insulation to valves, vessels, and
other large equipment.

At least 3 loops are applied on each 36 inch long section, on
12 inch centers. For short sections; loops are plaged 2 or 3
inches from each end, with addltional loops on 12 inch centers
if the sections are over a foot and a2 half long.

For long runs of pipe covering, it is efficlent to cut enough
wlre loops in advance to secure a large part of the covering.
These wires should be cut 5 or 6 inches longer than the oclrcum-
ference of the insulatlon. They may be hung from the insulator's
belt, or draped over the line that 1s being insulated.

An alternate method is to use wire from small colls located along
the job in positions where they will not snag while belng un-
coliled., In this method the end of the wire is brought around
the insulation before the wire is cut.

While the loop 1s being applied, the covering must be held
firmly In place. With large diameter sections it may be
necessary to have a helper hold the sections in place, or to
use spring tensgion bands which are readily attached and are
removed after the loops are secured.

To apply wire loops, place the wire around the two halves of
insulation and hold the ends either in both hands or with one
hand and the pliers. Twist onie or two turns, makling the twist -
snug agalnst the covering. Do final tightening with the pliers,

£
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making sure that both strands of the wlre wind around each obher
to Porm a corkscrew spirsl. (If only one strand makes a spiral
‘and the other stays straipht, the loop will be weakened and will
probably break.) When all the slack is twisted out, elip the
wlre ends olff to about 3/4 inch. Bend the twist down to lie

alongside the wire loop. Hammer the twist into the ilnsulation
with the pliers so that no part protrudes from the covering.

b, PIPE ELLS3 B .o P
(1) Sectional or Sepmental - Sec¢tional or segmental insulatlon
. Is applied to 9%= 8Il5 and bends by cutting mitres from
pieces of the straight pipe covering, MNitres are wedge-shaped -
short pleces as shown in Fig. 1. Mltred pleces should start at
the beglnning of the curve on bent plping, at the flange on a
flanged ell, or Just coverlng the weld on a weld ell, The pieces
are butted tightly agalnst each other until the whole bend is
insulsgted, .

To cut mitres, hold the section of ‘covering level, with the seams
at the sldes. This positlon of -the section and the seams will
make cutting easiest and most acourate. )

(?ﬁnﬂD»wzzas

H

o SECTIONAL MISULR Y20

te

Fig. 1 Mitred Insulatlon on a Weld‘Ell
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Keep the cut pairs, or halves, tagether to assure good fit. To
keep them together, as well as to ald in cutting, leave the
muslin on, or hold the seetion firmly closed with a couple of
wire loops. '

Use a sharp saw. Keeping saws sharp makes insufating work
eagier, c¢leaner, and qulcker. Cut stralght down through the
sectlion, so that the small edge of the mitre is at the near or
far side of the sectlon, not at the top or bottom of it.
cubting at about a 30° angle with the section gives the
approximate taper needed.

Each mibre should be installed as it 1s cut. As each Hitred e ¥
pair is applied to the pipe, the insulator should obgerve .
whether a slightly larger or smaller angle should be used :
for the next mitre he cuts.

NOTE: -~ Ff-a-mitre-has—been—cut;-and aées notffit“béry well,
it should be saved. It might Fit elsewhere as the
job progresses.

A rile of thumb in mitre cutting may be used in work on pipe up
t0 10 inches in diameter with covering up %o 2 inches thick:
Cut mitres about 3 inches wide on the outside and 1-1/4" wide
at the inside. Five mitres are -usually enough for s 90° ell.
To cub more and thinner mitres might glve closer fit, but is
usually not worth the time expended. To cut more accurate
mitres, consult Table A for long radius ells, and Table B for
short radius ells.

Cracks or openings up to an inch wlide between mitres should not
be removed by re-cubtting mitres, since the whole job will be
covered with cement. Experience wlll reduce the number of
poor fitting mitres.

Apply mitres to an ell at the lowest point first, if the ell

i3 not horizontal. Butt the flrst mitre tight against the

end of the straight section (unlese the ell is flanged), with
the narrow part of the mitre in the inslde or throat of the bend.

Fasten the mitre snugly with a wire loop. If the mitres are
large, they should each -have 2 wire loops, one loop an inch from
each edge of the mitre. Large diameter mitres can be held in
place with temporary tension springs until the wire loops are
seeure, ’

(2) Swall Piping - On ells or bends for small piping (3 inches
or less in diameter), insulation cement is usually appilied
instead of mitred seetlions. In such cases, the cement used must
have the same insulating value as the. insulation used on the
rest of the piping. The cement should be applled to the same’
thickness as the adjacent insulation.
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TTEM B-17 TRAINING _DETAILS PAGE NO. 67
I

INSULATING GEMENTS "

(1) ae eral - Insulating cements are uzed for filling and
smoot ock or pweformed insulation, nd for insulating
odd ahapeso W e e

The pointing trowel is used most often with insulating oements,
but for large area jobs elther the bullnose or broad trowel may
be used.

The cement that 18 to be applied should be mixed with water to a

‘firm enough consistency . that it will hold its shape and not slump.

Insulating -esments shrink aE mich a8 20% when they dry. This btends
to cause ergéking. Also, when the cement dries from the outside )
in, there is a tendency for it to crack and surl away from the
equipment. These difficulties are reduced when cements are
applied to bare fittings and equipment that are hot or warm at

the time the cement is applied. Heat in the equipment causes the
adhegive binders in the cement to adhere more firmly to it. The
hot .- surface also causes the asement to ‘dry from the inside-out,
gliminating the likelihood of "curling". .

When insulating cements are used to £ill cracks gnd voids in
solid insulatiom, the cement should be applied @nd smoothed out
quickly. This iz necessary because the. molisture in the cement

is absorbed by the s0lid insulation, making the cement” ugworkable
in a short time. %

For 1arge areas, like vessels, drums, towers, and duets, that are
covered with block or segmgnial insulation, wire mesh should be ;
applied to serve as an anehor for the cement. 19 or 20 gauge, i
galvanized 1 inch mesh wire should be fastened securely over the d
whole insulated surface befors the cement is applied.

Because cements tend to. shrink ahd crack, it is bettem to apply two )
3/4 inch layers than one 1} ineh layer. After one thin layer’

-~~has, been applied and allowed to dry thoroughly, surface™eracks

“$hould be filled and the surface scored with the edgs of. the

trowel to promofe adhesion of the next 1ayer, If the cement is
to be more than 1% imches thick, a layer 'of wire mesh or
expanded metal lath should be applied over every 11 inches of
cement . )

The irregular ghape of such eguipment as pumps,’ turbines~”and

. valves makes it necessary to use cements for the entire thickness
"of the insulation. Small seraps of solid insulation may be

embedded in the cement to add bulk and to hasten drying. This
method was discussed in Item B-1b (2) (See figure 2 Pigure 3
shows the same technique where sectional insulation is stopped
at a pipe hanger.

% WA-TEX 001589
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Figure No. 3

Each layer of cement should be dry before the next layer is

" applied. If the second layer is applied too soon, the whole

mass may soften and fall off., When the Job must be completed
before the first layer has dried fully, a few wraps of
asbestos or jute twine may be used to hold the'first layer
together. :

The final coat of cement should be troweled smooth, The
smooth surface 1s especlally important when it is the
ifoundation for such finish coatings as palint, weatherproofing
‘cement or aluminum Jjacketing. : .

(2) Applying Acid Proof Insulating Cement - When applylng acld
. proof cement, flrst clean the hexsteel or floor-steel .

lining, Chilp off slag or excess weld metal. .Clean off oll,

grease, and dirt with steam or hot water. Lebt dry thoroughly,

Do not prepare more cement than can be applied in 20 or 30
minutes, as it sebts up quickly, Place the sodium sillcate
solution in the mixing container, Gradually add the dry cement
and stir thoroughly. Stir until the mixture lis free from any

" dry or unmixed cement. Continue adding powder to form a thick.

heavy mortar, If the mortar will very slowly slide off the
face of a browel that is turhed on its side, the mortar is
thick enough. The mix should be -about one 50 pound bag of
cement to one 2 1/2 gallon can of godium s8ilicate. Never add

any water to this mix. .

i
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TTEM B417 TRAINING DETAILS " PAGE NO, 69

NOTE: When a large amount of cement is to be mixed; it is
helpful to use 2 5 x 5 inch blade steel mixing paddle
mounted in a low speed drill, This will make mixing

- easy in a Bucket of 14 quart capacity. .

Apply the cement with a 6-inch--peinting trowel. Start at the
center of each area and work toward the edges. This helps to
eliminate air pockets or voids under the cement,

Apply the full thicknese of cement in one coat. Never try o
apply a second layer. FPFlrmly press the mix lnto each opening of
the hexsteel or grating. Be sure each openipg is completely
filled, flush with the surface of the grating. Do not apply any
cement above. the surface of the grating. The grating and the
cement should be smooth and flush.

NOTE: If:any excess of cement is allowed to overlay the steel,
it will eventually flake off in hard chips.

NOTE: Once the mortar 1ls.applied, do not go over 1t. The
mortar sets quickly, and trying to rework it will cause
it to stiek to the trowel and be dragged out of shape.

After the mortar has become stiff, but not completely hard, -
brush the surface lightly with sodium silicate solution. Use
a trowel to smooth the surface to a glazed finish, and to push
back sags in the grating.

PUMPS AND FLANGED VALVES

(1) Pumps - Pump bodies are usually insulated with cements
rather than block or preformed insulation. This is because of
the irregular shape of the equipment, and because pump castings
usnally have no securement anchors for the wires needed to hold
block insulation in place.

Have some heat in the pump, if possible., Cements applied to.
warm or hot equipment stick better and crack and curl legs than
on cold metal. The heat also reduces the drying time botween
applieation.

Make the cement a little thlcker or dryer than cement that is
applied over solid insulation, ag metal does not absorb moisture
from the wet cement., The less water in the cement, the quicker
it drieg and the less it shrinks,

Apply cement to pump body by hand, applying if in the form of
small balls to cover the surface., Do not let the balls exceed
3/4 inch thilckness after they are pressed into position. Small
pieces of scrap insulation may be embedded in this layer. Cover
entire pump this way, but do not cover flanges, the area next to
flanges, areas near studs that may need to be removed, drain
plugs, or manufacturer's tags with important information. Where
there are flanges, measure the length of the bolts and stop the

~a
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insulation that distance from the flange.

After the rough spotting of insulation is done, let the gement
dry before applying more layers. Trowel on the next layer of
cement. Do not let the btotal thiekmess of cement on the pump
exceed 1% inches in this step.

If the pump regulires more than 1% inches of insulation, fit
and embed wire mesh into the surface of this troweled coat, and
let the cecement dry thoroughly. Build up required thickness in
3/4 inch layers, letting each one dry before applying the next.

Apply wire mesh on every 1% inch thickness.
Use Portland cement in the final layer of cement,

NOTE: If pump is outdoors, apply & % inch layer weatherproofing
cement instead of the Portland cément mixture.

Insulate flanges after all layers have been applied to the pump
body. By insulating the pump completely, before the Tlanges,
the flange insulation overlaps the pump covering and cam later
be torn off as necessary without damaging the unit of insulation
on the pump body.

Cover the flange with small lumps of cement, and finish the same
as the body of the pump,

If possible to use block or segméntal insulation on flanges, fit
and apply bloeck on the outside circumference of the flange 1/2
ineh less in thickness than the covering on the pump body,

Have the flange covering extepd at least 2 inches over the ad-
Jacent covering of the pump casting or piplng. .

After block is wired in place, trowel on the required cement
1ayers Yo smooth finiah.

Apply aluminum Jjacket, if. required.
(2) Flanged Valves

(a) Insulating End Flanges and Fody - Use sectional or
segmental Insulation the size of The rlanges, if avallable,

or uwse block insulation. Cut the sections, segments, or blocks
to a length that will extend over both end flanges, plus a dis-
tance to overlap the adjacent pipe insulation. Make the length
of the overlap equal to the thickness of the lnsulation, but
never less than 2 inches,

When uslng sectlonal. insulation, have the 2 seams parallel to
the valve stem. That way an equal amount wlll have to be

cut away from each half for fitting around the bonnet, and a
better Fit will be made., If overlap lles against pipe

WA-TEX 001592
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Hold insulation in place temporarily @ith g hand-tlght wire
loop around the bonnet flange, and another loose loop near
the top and bobttom. ‘

F111 the space between the ilnsulatlon and the bonnet with
small pleces of scrap insulation and eement. ILet dry.

Tighten and securse wire loops.
Fill voids and eracks with insulating cement.

Apply & rough coat of insulating cement on entire valve
covering, not over 1/4 inch thick,

Let dry and follow with specified finish coat.
e, EXCHANGERS AND VESSELS

(1) Block Insulation - Block insulation i3 used mostly on large
vessels, drums, ducts, and on piping that is over 12.inches
in diameter.

Block insulation is made with stralght flat surfaces and 1t comes
in several dimensions. In refinery work, the most common size
is 36 inches long, 6 inches wide, and 1, 1%, 2, or 2% inches
thick,

Blocks for curved surfaces should be cut, mitred, or .scored and
bent;, to fit snugly. Tenslon springs or heavy rubber strips
around the vessel or pipe are used to hold blocks in place until
w the whole surface 1s 'e¢overed. The last block inserted should
it very loosely, so that when the wire loop is tightened it
will be able to pull all the blocks znug up against the vessel.
When all the blocks are in position, they are secured by wire
bapda or loops on 9 or 12 inch centers, as gpecifled,

When multiple layers are required, the joints of successive
layers are.staggered., To do this the first round of block
alternates between full length and half length blocks., The

flrst layer is then conbtinued with all 36 inch high lengths.

The second layer is started the same way, with alternate full and
half lengths, but the blocks are centered over the seams in the
firgt layer.

{(a) Insulating Drum and Vessel Heads -~ The ends of an
exchanger,.vessel, or drum ars insulated the same as
the sides of the equipment. The main problem with ex-
changer» heads, etec., is securement of the insulation.

Supports for securement wires are installed in the form

of small lugs, clips or wire rings., These are welded to the
vessel, and wires are attached.to them to hold the blocks

in .position against the surface. The wires are criss-crosged
‘or laced over the blocks to hold thew in plage.

; .| WA-TEX 001594
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ITEM B=17 TRAINING DETAILS PAGE NO, 73

(1) Drum Heads = For boller drum heads, securement
lugs are welded on 12 inch centers over the entire
head.

A ring of 9 gauge wlre is tack welded around the manway.
It should be tacked about 3 inches out from the outeide
diameter of the manway.

Securement wires are attached to the lugs and to the
ring.,

Since drum heads are 8lightly convex, the best fitting
of bloeks is accomplished by scoring the blocks
crosswise so they will bend easily. Applying fibrous
insulation adhesive to the blocks will give temporary
securement and make fitting easler,

After all block is secured with the wires that run
from the lugs and wire ring, hairpin wires are applied
if mesh is going to be put on the insulation.

Voids are filled with scrap and cement. The-entire
surface iz cement coated and wire mesh is applied.

Where mesh iz cut away for the manwsy, the sdges of
the mesh are secursed with tie=wires from the wire
‘ring. Sharp edges of mesh are hammered down with
staples,

Mesh at the edge of the drum head Is cut to conform to
the circumference of the drum, and is laced or wired to
the mesh 6n the side of the drul,

(i1) Exchanger Heads - Flat exchanger heads have a row
of bolts around the edge., The area of the bolts is usually
not insulated. )

NOTE: Convex heads are insulated with cements, covered
with wire mesh, and secured by a wlre loop around the
base of the installation.

When a flat exchanger head is to be insulated; a wire

loop or ring is tack welded around the head, 1% inches in-
glde the gtuds. The loop iz tacked down aboubt every 5 inches.
Tie wires are attached to the loop on about 6 inch centers.
Bnough tie wire should be attached to secure the requlired
number of layers of blocks.

(2) Roll Insulation -~ Exchangers and vessels can sometimes be
ingulated with roll (blanket) insulation: Regular fiber glass in-
sulation for-'equipment up to 250°F,, and fiber glass T W.F,
thermal wool for equipment up to 10009F, These products come

in rolls 4 feet wide and up to 520 inches long.

l WA-TEX 001595
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To insulate an exchanger with flber glass, wrap the insulation
around the exchanger with the ends at the top, over lapping 3
inches. Maklng sure the insulation i1s pulled snug against the
metal, tie on with jute twine; tie twine 2 inches in from edges,
and then about every 9 inches along the éentire length of the
exchaunger.

NOTE: The twine must not be tight ewough to make deep grooves
or creages in the insulation 23 that compresses it and
reduces its insulating value.

After exchanger is completed coverad with ths fiber glass, wire
mesh 1a applied. Cut the wire mesh 3 lnches shorter than the
circumference of the exchanger. Using 48 pauge galvanized wire,
paw ends together pulling the wire mesh tight. Apply the next
section of wire mesh leaving 3 iIneches between the edges of the
gectlions, Sew the edges together using 48 gauge galvanized wire,

After all wire mesh hag besn put on, apply one coat of the
specified insulating cement. Afber the cement. is dry, apply
a coat of weatherproofing masgtlce. )

. BREECHINGS

For the outside of bresechings, have studs, clips, or 9 gauge
annealed Impaling Wirss welded on staggered centgrs as follows:

VTertical sides 18 inch centers
Top 24 dnch centers
Bottom 12 inch centers

For the inside of breechings

Vertical sides 18 inch centers : .k
Top 12 inch c¢enters
Mloor 2h 4nch cénters

If impaling wires are not used, attach the needed number of
lacing wires to the clips. :

Apply block or blanket insulstion to side, top, and bottom. Hold
blogk in place temporarily with fibrous adhesives. If laecing
wiree are used, secure each layer of block or blanket as it is
applied o - s

If impaling wires are uged, let them protrude through all layers
of lnsulation. Press the Iinsulation firmly down around ths
impaling wires, and with pllers bend the wires at the surface of
Insulatlion. Bend wires to a right angle so they lie flat agalinst
the insulation, Bend two out of every three wires, leaving the

@%@ remaining wires to secure the wire mesh and insulatlon at th
S " same time. .

NOTE: -An alternate method is to bend all impaling wires against.
the insulation. Mesh is then secured with short lengths of laecing
wire that are passed under the bent impaling wires before cements

are applled. | WA-TEX 001596
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P11l voilds and apply a rough coat of insulating cement. ILet dry.
Apply and sescure wire mesh, lacing all adjolning seams together,

NOTE: On the inside of breechings, floor and overhead mesh i1s
ingtalled separately from wall mesh. The mesh is then laced
together,

On the outside of brekchings, apply a + inch wet coat of water-
proofing cement over the mesh,

On the inside of breechings, apply & 12 inch layer of semi-
refractory insulating cement. This will protect the blocks from
abrasion due to erosive particles passing through the breeching.
Follow manufacturer's instructions for mixing semi-refractory
cements. Be sure to trowel the surface smooth.

COLD INSULATION

Cold lines that are likely to sweat should be out of service
while being insulated, if possible. This is to keep the line
from belng cold enough to attract moisture which might then be
trapped inside the insulation and damage it., Whether a cold
line is in use or not, it should be wiped dry before the Foamglas
(or Styrofoam) is applied. The cold system should not be put
into operation until the whole imsulating Jjob iz completed,
including its vapor barrier and outside coverings.

(1) Applying Foamglasg - Foamglas can be used on eguipment
getting as cold ag ~450°F. Apply the Poamglas to the clean
surface of the pipe. Butter the Jolnts with a permanent mastic
type sealer (Foster Foam Seal). Making sure the joints are
tightly butted, secure the insulatlion with nmetal bands on 9
inch centers., In multi-layer applications where temperature of
plping is below the recommended range of the sealer, seal only
the outer layer.

(2) Applying the Vapor Barrier - Since it is essential to keep
molsture out o e Hoamglag insulation, and since cold linesg
attraet moisture, it is necessary to apply a vapor barrier over
the Insulation. In the refinery, we'use & fiber impregnated
asphalt cutback called Pittcote 300c as a vapor barrier.

Insulation shall first be tack coated wlith Plttcobe using about

2 gallons per 100 g, £t. Imto this, a layer of asphalt impregnated
glass cloth shall be embedded over-lapping all ends. Then

another coating of about 4 gallons perlOO square feet of Pittcote

is applied., Aluminum iaaketing is then applied over the insula-
tion (See item B-1h(2)),
(3) Pitting Insulation - Fitting insulation shall be applied in
the same manner ag adjacent pipe insulation with sufficient bands
to hold it in place. Where it is impractical to finish fittings
the game ag adjoining pipe insulation, fittings may be finished
with glass fabric and Pitteote and then painted to mateh the
Jacket covering.

| WA-TEX 001597
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TEXACO INC, PAGE NO., 79

PUGET SOUND_PLANT
TRAINING DETATLS DATE: APRIL 5,1973

DEPARTMENT: INSULATION
. CLASSIFICATION: INSULATOR (TRAINEE)

ITEM NO, B-18  SUBJECT: PROCE 0 a
' COVERING..

Refer to Item B=19 Paragraph '0:,

| WA-TEX 001599
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TEXACO INC, PAGE NO, 80

PUGET SOUND PLANT
TRAINANG DBLALILS .DATE: APRIL 5,1973

DEPARTMENT: INSULATION
CLASSIFICATION: INSOLATOR (TRAINEE)

ITEM NO, B-19

A. Agid Proof Cement ~ refer to item 19 Acld Proof Cement
B, Refactory Cements - refer to0 Carpenter Manual Item 26,
C. Weatherproofing

Since linsulating cemeunts goften when wet, 1t 1s necessary
to protect lnsulation against moisture when it is outdoors or
subJect to gebting wet., Normal exposure Ho the weather is
controlled by weatherproofing cements and aluminum jacketing.

H.I. Mastic - tThe only type of weatherproofing cement used in

the plant is an asphalt emulsion called H,I, Mastic #90-07.

The mastlc is applied to ells and fitbings where it is impracticsl
to apply aluminum jJacketing,

The mastic is applied to the cement surface and then
wrapped with a fiberglass bandage, another layer of mastic is
applied about 1/4" thick and then smoothed down with a wet
paint brush.

Before applying the mastle be gure that the insulation
cement is dry. ’
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TEXACO ING, - PAGE NO, 81

PUGHT SOUND PLANT ,
TRALNING DRTALLS DATE: APRTL 5,1973

DEPARTMENT: INSULATION
CLASSIFICATION: INSULATOR (TRAINEE)

ITEM NO, B-20 SUBJECT: PROCEDURES FOR CONCRETE FINISHING

Refer to Carpenter's Manual Item B-8.
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TEXACO INC. PAGE NO. 82
PUGET SOUND PLANT
TRAINING DETALILS

DATE: APRIL 5,1973

DEPARTMENT: INSULATION
CTLASSTFICATION: INSULATOR (TRAINEE )

ITEM NO, B~21 SUBJECT: PROCEDURES FOR REPATRING FURNACES

a, GLOSSARY OF TERMS COMMONLY USED, IN THE REFRACTORIES INDUSTRY

(1) Abrasglon = The wearing away of a material at lts surface
throggﬁ,fﬁe cutting action of solids. Refractories are often
subjected to the abrasive action of moving charges (such asg
Jumps of lime in a vertical lime kiln), dust laden gases, or
tools used for chargling or ecleaning.

(2) Batter - A slope of the face of a wall, usually causing a
diminution of thickness as the wall ascends; the angle at
which a face of & wall slopes from the vertical,

(3) British Thermal Unit - The amount of heat requlred to
railse the vemperature of one pound of water one degree fahrenhelt.

(4) Calelnation - An industrial heat treatment to which many
rocks or mineral substances are subjected, mainly for the
purpose of effecting dissoclation, and driving off some constitu-
ent in the form of a gas, A familiar example is the calelnatlion
of ‘limestone which in the process, loses welght and is converted
into lime, through loss of carbon dioxide. Clays are calcined
not only for the purpose of driving off combined water, but

also to effect shrinkage, ‘

(5) Cold Set - The hardening or "setting" of a mortar material
which Takes place merely upon drying. Bonding mortars
contalning agents which give them greater strength after drying
than is obtailnable with a clay or other refractory base alone
are sald to be cold setiing.

(6) Corbel - An arrangement of brick in a wall in which each
course of brick projects beyond the course immedlately below it.

.

p
&

(7) Corrosion - Gradual wearing away of a solid body through
chemical action, as the rusting of iron. Corroslon of furnace
linings through chemlcal attack by gases, slags, coal ash, or
other fluxes, occurs In many types of furnaee practice.

(8) course - A layer or row of brick as bullt into a furnace

strutture. )
' & :

(9) Density - The mass of a unit volume of a subsbtance. It is

usually expressed elther ln grams per cuble centimeter, or

in poundg per cuble foobt.

| WA-TEX 001602
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. {(10) Devitrificatlion - The change in a solid bddyifrom a glassy
ptate to & crystalline condition. _ :

(11) Erosion - Wearing away of a solid through abrasion or cor- .

rogion, or through removal of loosened particles by the-action

of & moving gas, liquld or solid. In furnace practlce, the

blowing away by the furnace gases, or washing away by a slag or

molten bath, of loosened particles of refractory material from o

the lining, is called erosion. The sand blast action of dust~laden

gases moving at high veloclty 1z an example of erosion caused by -

abrasion. The washing away of* grog particles from a brick by a molten
. 8lag, after the bond of the briek has been weakened by chemleal o

attack, illustrates erosion resulting {rom corrosion.

(12) Pusion - A state of fluidity or flowinz, in consequence of
heat; The softening of a solid body; either through heat alone or
through heat and the actlon of a flux, to such a degree that it
will no longer support its own weight, but will slump or flow.
Also the union or blending of materlals, such as metals, upon
melting, with the formatlon of alloys.

(13) Fusion Point ~ The temperature at which fusion takes place.
Most refractory materials have no definite fusion point, as they
soften gradually over a relatively wide range’ of temperatures.-

(14) Grog ~ Non=plastic materiala'frequently precaleined, added
to a brick or mortar batch to reduce shrinkage in drying and firing.

(15) Header and Header Course - A header is a bfick laid with
1te length perpendicular to the face of a wall, A header course
18 a course of brick laid in this manner.

(16) Jamb - An upright structural member forming the side of an
opening in a furnace wall, ) C

(17) Lintel - A one-piece horizontal structural member spanning
an 0p§ning ih a furnace wall and usually supporting a super-
structure. '

(18) Mortar (Refractory) - A Pinely ground refractory material
which becomes plastic when mixed with water, and is suitable for
use in laying refractory brick. S

(19) Hine-Inch Equivalent -~ A brigk volume equal to that of a
‘standard 9" x 4 5" x 22" stralght brick; the unit of measure=
ment of brick quantlties in the pefractories industry.

(20) Spalling - The loss of fragments {spalls) from the face of
a refractory structure, through eracking and rupture, with
exposure of inner portions of the original refractory mass.

(21) 8tretcher - A brick laid on flat with its length parallel
to the face of the wall. '

{ WA-TEX 001603
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.

"consmﬂucmlon BRIGK’MORTAR

H

The amounts of the ingredients used in briek mortar can be jf
varied depending on the job being performed. 'For brickwork
in non-bearing wells with average loads and exposure, use 1

. volume of Portland cement, 1 volume of hydrated lime, and 5

volumes of loose mortar sand.. . - N Y

AiAFor bearing walls or walls requiring axtra strength, use 1

f}nvolume of Portland cement, + volume of 1ine, and 3 volumes off’[7‘
o aand ,

Pirst into the vertieal joints and then into the horizontal

,Plaee the sand in the mortar box. Spread the cement and lime' .
~‘evenly over the sand. Turn the material. over with. & square shovel .~ |

until the mix has an even uniform color. Add a little vater, an¢

" hoe. the mixture. Add just enough water to mix the mortar into -
.a.workable plastic mass., Mix the mortar thoroughly to make a

smooth mortar. Extra stirring will improve the consistency of

'the mortar without the addition of water,

NOTE : Do not mix more mortar at one time than can be used before
it stiffens., If stiffening mortar can not be restored to
workable consistency without adding water, it must be disearded

CONSTRUCTION BRICKWORK REPAIR

When maklng brickwork repairs, the area to be repaired must be
cleared of old mortar. Seratch out z2ny loose mortar from the
jolnts. Wet the area with a wet stiff brush, at the same time
brushing out any powdered mortar.

Mix mortar of 1 part cement, 1 part lime, and 6 parts sand, with

~ Just enough water to make the mixture workable,

Slice off a small amount of mortar with a pointing trowel. -

Bt

Jolnts, strike or press the mortar into place with the edge of
the trowel, pressing with a downward and then outward motion,

When the mortar has become firm, strike the joints again to
compress the mortar, using the same pattern: f{irast the vertiecal
Joints, then the horizontal joints. AL the same time, press
the trowel into the surface of the joint to make 1t slightly
conecave..

THERMAL MORTARS

(1)_Fire Clay ~ Fire clay can sometimes be used when the
tempeTatures %nvolfed are not too great, and when resistance
to abraslon Is not an important conslderation.

Put gome water into a mixing through or pan. Pour in dry clay at
the edge of the pan or the end of the through, stirring it into the
water. Add aelay, and stir out any lumps, until a heavy troweling
texture is obtalned. :

LY
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If leftover clay mixture is to be used inAtha next few days,:
- pour a thin layer of water over the top of the mixture, When
ready to uge lt, pour off thé water and remix. If the mixture
48 too thin, add more ‘dpy clay and stir, If the need for clay . .
is known ‘a-day in advance, mix an extra flrm bateh of the mortar

cover with wateér, and let stand overnight. This practice makes
the mortar smoother and more adhesive.~

(2) Ganister - Ganister is 8 mortar made by mixing ground fire
- Tire ¢lay in order to give tha clay more body It

1mia uaed fo” pateh work in furnaees. S

’.Mix with ‘
h"engugh water to permit the mix to be trOWQied or rammed into the.
V0 ds. o P -

er to a- heavy putty~1ike consisteney, Use just

-NOTE: Excessive water will reault in axcessive shrinkage of

the mortar as it dries,

(3) Fire Brick and_ Insulatin Fire Brick Mortar = In the re-~
finery, two kinds of fire brick mortar are commonly used. These
are Babeock and Wilcox Mulset, and H.W. Harweco Bond. These
mortars are easentially the same material zs the brick, but
finely ground., They sre mixed with wnter until a troweling
consistency is obtainedu

NOTE: Portland sement, lime, and other additlves
should not be used in thermal mortars &8 they reduce the mortar's
resistanee to abrasion, heat, slag, and eorrosion°

REFRACTORY CASTABHES

(1) General - There are many kinds of refractory castables used
in the re?inery de ending on the particular job to be done

(See Item A~104 {5)). These castables come in dry form and

are mixed with water to the proper eonsistency. They can be
applied by either gunning or troweling.

. . The material should be thoroughly dry mized before adding water

to ensure & uniform distribution of the ingredients. After the
proper amount of water has been added, thorough mixing should
agaln be carried out becausée the initial dry strength of the -
refractory depends on the action of water with the hydraulic
binder. Over-mixing should be avoilded as it affects the gtrength
and characteristics of the castable, B

The mortar box or concrete mixer should be carefully cleaned of
old conerete and any foreign materlal. It should be wetted down
to prevent logs of moisture from the mix. Do not prepare too
large of a batch at one time. Generally, the maximum amount
should be one that can be applied within 1/2 hour after mixing.

{ WA-TEX 001605




_In certain 1ines, boilers, furnaces, vessels and any place where

- there-ls a need for high insulating value alon§ With 'résistance
b0 abrasion, 8 densé. castable 1s sometimes. App

of . insuldting castable.  The insulating material is applied.approxw,

ImEM‘B~21Q . TRAINING DETAILS . - 1'3AGEANO,5B6;,3*

‘ :

ied oVer g layer .

imately 1% inohes thick before hex metal or expanded metal lath. .
is welded to sbuds whish have been attached to the. netal surface.

1Then the dense castable is troweled or gunned into the hex -
. ‘metal ‘or other reinforcement material that 18 used, ":The: dense s
-+ :oastable 18 applied flush with the top -of ‘the hex: methl. ‘Any: - co]
- .. materisl that is above the hex metal Wil flake off dnringethe j<iﬁ;g,,;
4gzoperation of the equipment. L U o T

) PLASTIC REFRACTORIES

_?Plastic Refractories aoe refraetory materials prepared in 8

Btiff plastic condition of the proper. consistency for use with-‘”

out further preparation. Various grades are. supplied commereia1— "

ly, corresponding in compositon to high-duty and. superduty
fireclay brick, high-alumina brick, and ehrome brieck.’ Most
grades of plastic refractories are supplied in both heatwsetting
and air-setting forms. ‘They are applied to form monolithic or
Joint<«free furnace linings in new: constructiong or to repalr -

jexisting refractory masonry.

Plastie refractories are generally remmed on with the use of a
pneumatic hammer, salthough in cerbalin applicationa they are

. pounded into position using a mallat. In some applications, such

as arches, rigid forms must be used to aschieve the delsred con-
tour,  In patoh work, the surface should be cleaned thoroughly be-

Pore the plastic refractory is applied., Because of the many types
- of plastic refractories available, manufacburer's zpecifications

should be referred to for application details,
STANDARD REFRACTORY BRICK SHAPES

The following brick shapes have been generally adopted by
fire~brick. manufsocturers as standard shapeg for brick which are
molded to size and cannot be machined easily. 'They are used
either aloné or in combination as shown in the tables,

waeverg gince insulating fire brick are readily machined to

- exact dimensions, it is cowmon practice to furnish them Ytaller=-

made" to £it any specified arch or curved wall and also eliminates
the necessity for handling a numbsr of diff'erent zhapes. In the
event that standard shapes are desired, the following tables give
sizes and comblnations of standard shapea to turn cireles of
varlous dlameters.
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h. REPRACTORY BRICK STRAICHT WALL OONSTRUPTION ? ”jI

(1} COHESEﬂ‘- There are several typev of couﬁsea, or continuous
level ranges, that can. be uged In straight wall. constructicn.'
Among these are: , .

(a) - Stretcher Courses ~ Long dimension of brick 1s parallel
_ © to face of wall, This conotruction 1s desirable in '
».that ‘fewer Jolinta axe exposed. creen W ,

(b) Header Courses - Long dlmension of brick is perpendic— :
ular to.faceof wall 8o that less-area of:each brick

1s exposed with the result that. the brick are 1&33 subJect

to spalling and faljlng out in service.'«

(c) Other Types of Courses - As-it iB desirable %0 confine
the loading on the Jargest face of & brick, other

types of courses are. se1dom used in straight refractory

walls . . _

(2) Tvpes of Consﬁruction -~ Courseg can be arranged to form
many dlf'lerent types of wall conutructionp. Amohng the
more common are fhe following. E : .

(a) A2 Stretchern (See Fig. 1)~ Not very
rigid and is not recommended - =

except for walls under 3 leet ln - et DT

lieight, or wallp having other _..——__ ~.-°

means of gsuppori such as

suspended walls or veneer

courses between a heavier
wall and exterlor casing.

')":Ihin[z wall, all stretehers
Even for walls under 3 feet : .
high other types of construe- Bigure No, 1
tion are preferable. : -

(b) All Headers (S8ee Fig. 2) -~ Many 9"-thick 1nsu1at1ng
fire brick walls are bulilt of alli-header courses. This

is especially true of bhell-type annealing furnaces. Advan-

tages are a reasonably usbable wall wlth the back slde of

all brick under comparatively low temperatures. Hence, a

preferred conghruction lor walls operating near theilr

temperature limif

i

o hiclwall, all healders

Figure No. 2-

[ WA-TEX 001611
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-, {¢) " Miternate Headers and Stretchers (S8ee Fig. 3, 8 & b) ~ -
oo Ao Walle of botl' 97 and 13-1/2" thilcknesses constructed of -
=t alterndte headerfi and. stretchers make a véry. stable wall and
7718 consldeved  "good practice.” Walls of thls type are most. .
L common-insmilX~furnace- construction, especlally where dénse
w0 flresbrick ls used. ' e

9" aird 13" -thick walls of alternate headers. and seretehers

Figure Ho. 3

- {d) .Walls Mainly of Stretcher Courses (See Fig. 4, a & b) -
- This type of wall 1s extensively used where the brick are
subjected bo slapping or other erosive actlon.  The  advantapge -
of this type is that the exterlor face can be repalred by

applying a

-1 /2" -gkin wall tied into the remalning brick work.

s
e,

e, - T
L . -
. . o
. e
L -]
v -
- -

[
_.,] - ,_.T -
el 2

.,
-~/

Watle Mainly of Stretcher Congses

Flgure No, 4 - .

(e) Walls Mainly of Header Courses (See Fig. 5, a & b) -

This tyre of wall possesses many of the advantages of one
constructed entirely of headers, bubt sacrifices the advantages
of the all-header wall cn a minimum number of courses in order
to, obtain greater rigldity. This wall is usually laid with
thiree to four header courses to each stretcher course.

( WA-TEX 001612 .. .. __
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Figure No. 5

NOTE: The most common constructlion where insulating fire brick

‘ ls used are those consisting of all headers or of alter-
nate header and stretcher courses. These constructlons
are recommended unless other factors influence the type
of wall used. '

(3) Permissible Unsupported Helght -~ Unsupported wall L1 /2"
. Thick, should be no higher than 3 feet. Unsupported wall

9" thick, tied in by combinations of header and stretcher =~

courses, can be used up to 8 feet helights; 13-1/2" walls under
" same conditionsg are guitable up to 12 feet-heiphts.

(4) Veneer Courses of Insulating Brick - A large proportion

. of modern furnace walls are constructed of exposed linings
of fire brick or insulating fire brick with "back ups" of lower=-
temperature, ilnsulating brick or block. Typleal examples of
such construction are: .

Expoged ’ Back Up '
9"  Insulating Flre Brick or Pire Brick with 4 1/2 Insulating
. ‘Brilck or Block.
131/2"Insulating Fire Brick or Fire Brick with 3" Insulating
Brick or Block.

1.- CULTING BRICK

(1) +General - It is usually impossible or at least impractical
’ to predetermine all of the brlck slzes required for a plece
of equipment. Congpequently, 1t 1s normally necessary to cut
gome brick to size in the fleld. Some places where cutting is
neceszary are [or the last course in an arch or wall, at the end
of an arch or wall and around openings such as burners..
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The amount of eutting is normally not great, partiaularly
where the furnace has beén laid out completely and materials,,
ordered agourately. However, occaslionally 1t may be. necessary
to do a great amount of cutting in the field. An example would
be where it is desired to cut arch opr wedge briek from straight
brick carriled in stock.

Insulating fire ‘brick ean easily be out without special tools.
This is in contrast to dense fire brick which must be chipped .
to size or out with abrasive wheels. The cut edges of 1nsu1at1ng
fire brick-are. even and the size is accurate. When fire brick

~are chilpped to: 'size.the edges are rough and the" size is inaccurateg v

to a dagree, dependent apon the operator's ‘BRill,

(2) Tools for Cutting Brick - Several. different tools can be
used for eutting brick The, more common are as fOllUWS°

(a) Pruning Saws - For the averaga job where a small amount
of cutting is involved, a pruning: saw is’ the best tool to
cut insulating fire brick. Ordinary earpenters' or key-
hole saws can be used 1 a pruning saw isg not avallable,

The pruning saw has an advantage over the other hand

saws 1ln that the arrangement of the teeth will eliminate
any tendency for the saw to clog. These saws will cut’
through the brick very easily. -

(b) Hand Saws ~ Hand saws will be most satisfacvory for
the majority of the jobs. For accurate cuts, be sure
the saw is sharpened properly.

(c) Masonry Saw - For cutbting brick in quantity lots, it

is usually casiest to uge the mesonry saw. This saw ‘

is especially designed for cutting masonry products. The

cutting is done by a rotating abrasive disc. The bricks

Eg bg ecut are placed on & movable table and pushed against
e dise.

{(d) Cirecular Saws - An ordinary sircular saw can be
ocvnverted to out insulating fire brick by substituting

a steel-centered abragive blade for the steel blade. . This
type of blade should not, however, be used on extra high
speed equipment or mounted on an unstable mandrel. Such uss,
where the blade would be subject to excessive vibration,
migﬁg result in explosion of the blade and injury to the
workman.

(e) Other ~ When it is desired to reduss the dimension of
an lnsulating fire briek only slightly, or smooth

up & rough saw cub, the brick msy be rubbed Lo accurate
dimensions against coarse abrasive paper or cloth, a rough
file or a rough fire brick.

J. LAYING REFRACTORY BRICK

L 2%

(1) G@eneral - The joints between insulating brick or insulating
Fire brick should be just as thin as possible. The ideal
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is bo have the briek in physieal contact at the high points ’
with only the irpegularities filled with cement. The most = -
common practice is to lay these types of brlck with zo. czlled

i dipped Joints, ~In laylng brick in this manner,.the cement..or .

_mortay 1s thinned to & drenimy consistendy and the brick dipped into
thls slurry.before being placed in the wall, It is very difficult’
to apply cement placed in the wall., It is very difficult to .
apply cement to insulating brick suffielently thin witha - -~ .

. troWel, The practice is dlscouraged, as 1t requires a degree 2
of; skill that 1s mastered by only a very few, . s

’11(2) Ensulating Fire Brick - xnsulating fipe briok are difficult -

to: las goause they tend rapidly .to absorb the water out ‘of E
cefents and mortars. The brick should, therefore, be’ plaoed into o
.position as rapidly as possible after dipping. With the mortar
box nesar' the work, this can and should be almost 8 continuous
motion.

To slow up the rate of absorption by insulating fire brick, they
are somebimes dipped in a very thin cement solution or water . -
(the former preferred) just before dipping them into the layering
mixture. The disadvantage of thkis is that it greatly increaﬁea
the time for drying out the fﬂnighed furnaee,

(3) Layihg the Brick - While the briek can bs laid by several
different methodg, e most common practice (after dlpping in
cement or mortar) is to place them in the wall one to three
inches from their final location, then rapldly slide them into
place, After this, 1t is best to tap the brick lightly with a
mallet or hammer on the top end or side to firmly bed it in place.
With insulating brick and insulating fire brick it is imperative
that this whole operation be done rapidly before the briek
absorbs- the water out of the cement,

A good share of the insulating fire brick and imsulating brick

used today are laid dry. For certsln conditions; this 1s the
preferred manner of laying these brick and can be considered
good practice. Laying brick dry offers an advantage in that
it permits expanslon to be taken up at the individual brick
Jointe, whereas when mortar or cement iz used all expansion
must be taken up at expansion joints,

k., EXPANSION JOINTS

(1) General - In the constructlon of any equipment it is
necessary o consider expansion of the refractories, In

most straight walls the refractory can expand freely vertically
but horizontal expansion must be provided for. Thals expansion
may be taken care of by sxpansion jeints or by laying the brilck
loose or dry. The most common prachice, however, is to use
expansion Jjoints.

It 1s preferable to use a larger number of small expansion
Joints rather than a few large joints. For example, it is
better to use three ¢" wide joints than one 3/U" joint although
common practice varies between these two gxtremes. The smaller
Joints result in, less loss due to radiation than a smaller
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"»l'ihumber’of argenj “nta and“ reatly reaﬁvict th, boﬁal"diaﬁa e | '
- that it : y for any. p&rt of the’wall to. mwve.ﬁuring PRI
RN ﬁanaion or' dontraotion.; JThis latter fastor is ebpgaially C s
~%1mportant in walla with'a 1arga number ‘of openingg, o S :

 f¢NOTE° 'ﬁiall cases where expansion ey provided For with
quefinite expanﬂion Jointsyieare should be takeri to see that
R ¢loge t ‘and on eaoh side of all corners,A

Tt 18 difrieﬂlt to 18y up e
or: axpanaion Joints. There- R R
material in-the expagsion

:.w.spacevwhichﬂaanzbe rem ved; after the wall. is built .or which will

J'f};the wood in the@ ear zort

fired,. Materials commonly used. .
~Wood 18 ocommonly used
‘fire briek but should noti-beused
nless premoved manually as the . ;
hrough. these brick may. result .in.

of the wall not - burnLng out :

. 8teep tempsratut

(3) Vertical Ex’ansion ofﬁStacka and Furnaoes -, As most beiler

_ | ' ] y low: temperaturas

and have relatively T11ktle expansion, it is eustcmary “to-

’depend on the cushioning together of! the brick. and expansion y
of the shell to take care of the expansion. The vertical !
Q‘expansion merely results in the wall moviug in that direction.

i,'On stacks operating at high temperatureg pit furnaces, blast

1f ,furnaoe stoves, ete., the. brick are either laid-up loose to
~3'prov1de fnr expansion or. Superex or some other cushioning materaals

are ‘used "no’ ‘other: ‘provision is: necessary Bince the cushioning
materials will' compreas ‘sufficiently to btake up the circum-
~ferential expansion,. - Ag&in, vertical expansion results in the
. _wall moving vertioally,
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