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ITEX L - INSULATION - HO? - Page 1

A. GENERAL :
1. ScoE

a. Complete hot insulation for vessels, equipment and piping shall
be furnished and installed in strict accordance with this specification and
shall include and be limited to the materials, thicknesses, surfaces to Dde
insulated, temperature and other limitations, weather-proofing or other
covering, application, etc., all as specified below either {n the written
matter, in the tables which forms e part of this specification, or the
Dravings referred to herein whiok also form a part of this specification.

®. All insulation materials vhether wet or dry, shall be non-corrosive
to the surfaces insulated and to galvanized or alumimum metal Jacketing. Plaatic
insulating cement shall, of itself, be non-corrvsive whether wet or dry.

¢. In all cases wvhere a device, part, item or material is herein
referred to in the simgular, it 1s intended and shall be understood that
such reference shall apply to as many such devices, parts, items or mater
ials as are required for the complete installstion.

4. The insulation contractor shall furnish, deliver and apply all
material and provide all labor, transportation, tools, apparatus and scaf-
folding for the proper exasgution of the work. He shall furnish such build-
ings as he may need for storage of materials, etc. on site provided by others,
do all unloading and handling and shall furnish a competent superintendent
experienced in this class of work. He shall start work on the various vessels,

items of equipment, pipe lines, etc. promptly upon motification by the construc-
tian contractor to do so.

e. The insulation contractor ghall at all times assume full res-
ponsibility for the complete protection of his property and for damage to
tbhe property of others caused by his vork, including, but not limited to,
the protection of adjacent equipmert, pavements, ete. fram dripping or
sprayed paints, asphaits, compounds, cements, etc. used by him and he
shall cleen up and repair, or cause to be.Tepaired at hig expense any
damege due to failure of his protective measures. Ee shall not be res-
poneible for completed insulation removed or dameged by others.

f. After the work covered by this specification has baen completed,
the insulation contractor shall remove from the premises all of his property,
including buildings, scaffolding, etc., and ell rubbish, dedbris, etc. re-
sulting from his wvork end shall leave the premises in & condition satis-
fectory to the Purchaser and the construction contrector insofar as his work
is concerned. Also, during congtruction, the inguiation contractor shall

clean up his debric and clean the gite of his refuse ‘periodizally to the
satisfaction of the construction contrector. )

!
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L ' } October 17, 1952

LT Rev. Jenuary 13, 1953

THE LUMMUS COMPANY Rev. (k) Hovember 9, 1953

ITEM L - INSULATION - HOT - Page 2

A. GENERAL
JIK:ap 1. Scope - (cont'd.)

g. Insulation for fire protection is not inciuded in this section
of the specifications. FPor fireproofing and fire protection items, see
Item MA of these General Mechanical Specifications.

h. Any change in or variation from these specifications or the
included Table or Drevings shall be considered a change in the scope of
the vork spd shall be made only after mutual agreement and written per-
mission or wvrittea instructions from Purchager to Lusmus.

The entrie Jjob shall be executed in accordance with the best
practice for this class of work and shall present & peat and vorkmanlike
appearance.

i. The :asulation contractor shall properly clean all gurfaces to
be ingulated by ..m immediately prior to the application of his insulation
80 that the surface is clean at the time of application.

B. GENERAL - VESSELS, EQUIPMENT AND PIPING

1. Insulation shall bde supplied, applied and veatherproofed in accord-
ance vith the following specifications.

2. All tovers, tanks, heat exchange equipment, and piping which require
insulation for the conservation of beat essential to the process, for special
operating conditions, for the reduction of stesm losses or for personnel protec-
tion shall be insulated.

3. Conservation insulation for equipment and piping shall start at
200°r (93°c). .

3a. Equipment or piping operating at temperatures above 180°F and below
6'-0" elevation from grade or s0 located that the operating personnel might
game in contact with it and be durned in the normal course of their duties
shall be insulated for persomnel protegtion. This type of insulation is not to
be continued beyond normal vorking locations. Where these specificetions cail

for particular items to remain uningulated, such as tower magvaya, etc., thay
shall not be insulated regardless of location.

k. Unless so specified above, vessels, piping and other equipment
shall remain uninsulated.

4

5. The insulation contractor shall supply all i{nsulation and applica-
tion materials and apply them in accordance with the folloving specifications.

6. Where insulation Joints occur, they shall be staggered. This applies
to both vertical and horizontal Joints.

7. Insulation shall be applied to curved surfaces by curfing. Any small
voids in the insulation either at Joints or elsevbere shall de fllled with
poverhouse cement, in the case of block, sectional or segmental insulation.
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. . ) : Job 3215
v T ' October 17, 1952
THE LUMMUS COMPANY Rev. January 13, 1953
Rev. (3) July 17, 1953
Rev. (&) November 9, 1¢

ITEM L - INSULATION - BOT - Page 3

JJIA:ap B. GENERAL - VESSELS, EJUIPMENT AND PIPING - (Cont'a.)

If large voids occur which mey be comsidered defects either in the insulation
or its appiication, £illing with powerhouse cement will not be mcceptable.
Instead, the defective insulation shall be removed and replaced with acceptable
insulation.

8, Manhols and handhole covers, flanges and nozzies an vessel are
not to be insulated, and the shell insulation shall be beveled back from the
necks of manholes and nozzles to permit easy removal of studs and nuts. Insu-
lation shall likewise be beveled back at test plugs.

9. Insulation shall pot be applied to any vessel or to any i{tem of
equipment or piping which is to be hydrostatically tested until the hydrostatic
testing of such vessel or item hes been guccesafully completed.

10. Nameplates, on vessels or equipment shall be left permsnently
vigible by means of brackets and extension clips shown on C & CC Standard
EQ-15 vhich provides means of mounting the nameplate outside the insulation.

11. Pipe flanges, valves and fittings on all lines shall be insulated.

12, Piping shall be insulated in accordance with the "Piping Insulation
Schedules.”

13. Vessel nozzles may be lengthened to 3" meximum where thick insula-
tion requires extending the nozzle to clear the insulation.

1i. when a vessel shell is reinforced by the manufacturer or as indicated
on Lummus Drawing No. E3215-232, Shell Reinforcement Details for Columns, the
thickness of insulation at the reinforced section shall be increased, if
necessary, to cover the reinforcing members.

- 15. Connections between the jackets of stesm Jacketad pipe shall not
‘pe insulated.

C. BLOCK INSULATION - VESSELS AND EQUIPMENT

l. Materials

. a. Block insulation shall be Xaylo block where required.
- b. The blocks shall be furnished in 36" lengths.
t
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October 1T, 1952
Rev. Jamuary 13, 1953

THE LUMMUS COMPANY

ITEX L - INSULATION - EOT - Page 4

C. BLOCK INSULATION - VESSZLS AND EQUIPMENT - (Coat'd.)

2. Application

a. On vertical tanks the biock imsulation shall be supported on an
angle iron ring spot welded to the shell at the lower tangent line. The
support angle and clips shall be installed as shovn on C & CCC Standard EQ-1T.

. On towers snd exchangers the flanges are not to be covered and
the blocks are to be applied to each section between flanges. The blocks to
extend to 1/2" from flange bolts and to be beveled on a 45° angle at each
flange .

' c. The insulation blocks shall be held against the shell of equip-
ment by stainless steel band irons, 3/4* wide, spaced on 12" centers applied
over the insulation. Application of these band irans shall be over the
exterior layer of ingulation blocks wvhen two or more layers are applied.
These band irons shall be tightened by mechanical stretch tighteners at 1O
foot or less intarvals on the circumference and secured with seals 3/4" long.

d. Anchors of 3/8" diameter pencil rod ia the form of rings of
sufficient diapeter to pass over the pozzlss in the center of the dlshed
or slliptical heads shall be provided for the anchorage of the stainlass
steel band irons on the dished or elliptical heads. A ring angle may be
substituted for the pencil rod or similar approved equal ay Dbe used.

e. All seams shall be pointed with poverbouse cemsnt as bloock
application proceeds.

3. Veatherproofing - Vessels and Rquipment

After bands have been applied as described in "c” above, snd the
ipsulation hes become thoroughly dry, it shall be weatherproofediby tne
application of a coat of Insul-Mastic $4010, covered with Glas-Pbalt and

a final sprayed coat of Insul-Mastic #4010 over the Glas-Phalt applied %o
manufacturers specifications.

The weatherproofing of towers and exchangers shall extend down the
45° bevelsd ends to the metal of the ahell.
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. ’ Rev. il) January 13, 1935
Rev. (2) May 18, 1953
Rev. (4) Kovember 9, 195

THE LUMMUS COMPANY

ITEM L - INSULATION - HOT - Page 5

JIM:ap C. BLOCK INSULATION - VBSSELS AXD EQUIPMENT - (Cont'd.)

k. Expansion Joints

&. An expansion Joint not less than 1" wide, packed with twisted
glass woolfilling material, shall be provided under the upper cover ring.

b. No other expansion joints will be required on vessels.

5. Insulation Thickness

Service Thickness of Kaylo
Personnel Protection (18U°F and above) 82°C R

(200°F - 219°F) 93°C - 103°C - Conservation LA
(22C°F - 500°P) 1Ok°C - 204°C - Conservation 11/2"

(401°F - 520°F) 205°C - 260°C - Comservation 2
(501°F - 650°F) 261°C - 343°C - Conservatian 21/2"

6. Pipe Connections on Towers, Tanks and Exchangers

Where pipe conmections occur on towers, tanks and exchangers, the
insulation block shall be cut out to £it around the pipge. any space between
irsulstion block and pipe connection pointed vith poveraouse cement.

D. PIPING '

1. Segmental Insulation - Piping

a&. Materials
(1) Unidestos Pipe Insulation shall be used for steam traced pipe

lires. All other insuiated pipe lines shall be covered vith K
Insulation.

(2) Insulation shall be secticnmal for pipe sizes 10" and ameller
end segmental for sizes 12" and larger,

b. Appli:zation

(1) Single Layer Insulation

(a) The sectional pipe covering shall be epplied with ends
tightly butied togetber and the Joints properly “Pointed
Up" with powerhouse cenent.

(b) All Joints, whether circumferential or longitudinal shall
80 arranged that they are broken or staggered s far as
possible.

(c) Pipe, 10" and smaller, insulation shall be vired in place
§l6 gauge Monel wire ties. Ties shall be single loops a:
the insulation and the ends shall (&
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vOO 3c4)
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: Rer. Jaruary 13’ 1953
THE LUMMUS compPany Rev. (2) May 18, 1953
" Rev. (k) Nov. 9, 1953

ITEM L - INBULATION - BOT - Page 6
JIN:ns D. PIPING |

1. Begemental Insulaticn - Piping - (Cont'd.)

b. Applicatian
(1) 8imgle Layer Insulatica

(¢) be securely twisted together. Surplus vire shall be cut
off and ends imbedded in the insulation in order to pre- -
sent a smooth surface for subsequent weatherproofing.

Wire ties shall be spaced onm mot greater than 12" om
centers. '

On pipe over 10", insulation shall be held in place vith
1/2" stainless steel baads. . (:

(3) Wnere neceasary, pointing shall be dome with poverhouse
cement.

(2) Valves, fittings and flanges on insulated lines ahall be baxed
in with segmental covering fitted over the flangss and any space
betveen the pipe covering and flange covering shall be filled
vith segmental covering of proper size or with powerhouse cement
A b" long sectiom shall be cut in the pipe covering at each flaag
for easy removal to permit vithdrawal of flange bolts. On valve
bonnets the segmental coverimg shall be used vhere possible and

" £lat block insulatica cut to fit flat surfaces. V¥here not prac-

tical to use solid insulation, cover valve bomnet or elbow with
poverhouse cement. :

-(3) Steam Traced Lines

(a) Traced lines shall be insulated over the line and tracer
by means of pipe insulation of proper size to fit thas
line and tracer pipe.

(b) Tbhe imside diameter of imsulaticn for steam traced linss
: shall be in accordance with Lummus Dwgs. C3215-486 and (
C3215-480. Por thickness of insulation see Piping &
Insulation Schedules.

g. Insulation Thickness

(1) Insulation thicimess shall be im accordance vwith attached table
of thicknesses.

4. Jacketing

(1) Piping shall be veatherproofed by & coat of Insul-Mastic 010,
applied cn eithar the Xaylo or Unibestos pipe covering, and
wrapped vith Glas-Phalt and the Glas-Fhalt spray covered with
Insul-Mestic $4010 applied to manuracturers speciricaticas
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Octobver 17, 1952

. ‘ ‘ Rev. (1) January 13, 1953'.
, THE LUMMUS COMPANY Rav (2) May 18, 1953

Rev. (b) ¥ov. 9, 195%3

ITEX L - INSULATION - HOT - Page 7

JIN: s D.

NOTE:
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PIPIRG

1. 8egmental Insulation - Piping

d. Jacketing - (cont'd.)

(2) Piping in locaticns vhere there is a possibility of injury
to insulation from valking on lines or fram severs service,

shall be jackeéed with flat sheet irom galvanized, #26 BwG,
on straight rmms.

TARLE I .
PERMANERTLY HOT PIPE SURFACES
Insulation Thickness for Limiting Temperaturss

(For Insulation Thicknesa of Special Lines see Page O) () -
Group I II o Il Iv
Pipe Bize . ) For Comservation of Heat

Protection (200 - 300°F) (301 - 500°F) (501 - 650°F)
(over 180°F) ~ 93°C-149°C  150°C - 260°c 261 - 3k3°C

Over 82°C n
1/2" 1" 1" 1 1% (&
. 3 /hn " , " ) ]:% "
1" n " " .
1%" u " ?’
2" " " n
&n : ]':%n "
ku " L] “ (1
6n L] " n 2 "
8« lé’" l%n . : "
lon " "
12 " " " 1%:1 v
lh " n V ” :: I’:
16 " n 1"

18 L " 1" T 1"

All pipe leads carrying 75 PSI or 200 PSI steaa from the steam header

to the tracer of steam traced pipe lines shall receive a (1") cme inch (&
thickness of insulaticn.
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. | . - - October 17, 1938
R . . Bev. (1) Jan. 13, 1993
THE LUMMUS COMPANY pov (3} jeay 18, 1953
o Rev (b) Bov. 9, 1953

ITSM L - YRSULATICE - NOT - Pags 8
JiMime B. PIPING - ¢ont'd.

Insulatica Thickness For ial 1inss

Pipe Line Pipe Insulatican

Designaticn Sine Thickness
P-106 1:' t"
P.wr 1 [ L]
P.m 18- kn )
P-203,20h 16" : b ()
P-280, PPR99 18” b~ (»)
pP-2bl 8" _ A"
?-309 18" L 3
P-310 18" R N
r-311 18" h
P-hCh 8" 6"
MOS 8« 6,"
P-Ti2 10" ' N
P-T13 10° . . ' Y
?-809 6" A"
P-1007 16" 4
R-1008 6" S

=103 12" L3
r.ml 6” ‘ﬂ
P=102 16" &
P=1413 N 16" k"
P-1509 16" L
FP-1502 16" '3
P-1635 10" 6"
P-1636 10" "
P-1637 ' 10" : 6"
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THE LUMMUS COMPANY

I7T2M L - INSULATICN - HOT AND COLD - Page 9

JoMime TABLE 30. II

SQUIPMENT IESULATICN

Kaylo for tampsratures 10°C to h3*c. (50°F 2o 650°F)

Rev. (1) Jan. 13, 1953
Bav. (2) May 18, 1953
Bev. () Nov. 9, 1953

(&)

Foamglas for temperatures - 18°C %o $°C (O°F to 49°7).
Equipment not listed does pot require insulation.

For applicstiom

Tovers and Yesssls

of Yoemglas see Cold Insulation following this table.
All itexs are insulated for consarvation of heat unless

ctharvise noted.

Top Sup~
Insul. - poTt
Tumber Name Tamp.’C Thaicknes Req'd. Remarks
AL-101 Anhydrous Reactar 200 - Yes
AL-102 Resctor Columm 200 " Yo
) AL-10h  Dscsuter 50 1 ¥o
AL-105 Wetted Reactor 200 xt Yes
AL-106A BSeal Pot 100 1 Ho Pravent Freezing
AL-122 Storegs Tank 150 13 Xo
AL-13] Condenser Seal Tank 100 1" To Protacticn
AL-201 Aniydrous Reactor 300 " Yes .
AL-201F Chargs Pot 200 " Yo Steam Traced for 25°C.
AL-202 Resector Column 300 to 160 " ¥o
AL-208  Decanter 150 1" No
AL-205A Seal Pct 100 1" ¥o Prevent Freezing
AL-208 Wetted Reactor 160 pY Yes
AL-209 Column 200 18" Bo
AL-211 Decanter 150 l Ko Protsaction
AL-212A Seal Pot 100 1" ¥o Prevent Freering
AL-218 Btill Receiver 160 " ¥o
AL=2%9 QCondensar Seal Tank 150 " Xo
AL-260 Condenser Seal Tank 150 1" No Protection
#L-301 Reactor S to 200 2" Yas roanglss
#AL-302 Reacter 5 %o 200 2" Yes YJoanglas
AL-303 Calumm 200 1"
AL-3CkB Condenser Seal Tank 150 1Y Ko Protecticn
AL-305 Decaater 50 1" o
AL-306A Beal Pot 100 1" Xo Prevent Frsezing
AL-327 Slurry Task 100 1" ¥o Beating Coll-Protectic
#AL-401 Raactor S to 2C0 2" Yes Fcamglas
#ML-402 Rssetor 5 to 200 2" Yea Foamglas
AL-k05 Decantaer % %o 100 0% To Foanglas
AL-4OGA Beal Pot 100 1" " Ho Prevent Freezing
AL-41%  Decanter 50 1" %o
AL-%22 Mixing Tank 160 13 Yes
AL-%23 Mixing Tank 160 1 ﬁ"  Yas
AL-426 Discharge Trap 110 1 2o Frotectica

# Thage vessels shall have a 1" shick blanket of Tiberglas &mocar stretched to
§" thick around the vessel sbell pricr to ayplying the 2" thicx Foamglas.
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. : Job 3215
e T | Octover 17, 1952
THE LUMMUS coMPANY Rev. Jaauary 13, 1953
, Rev. (2) May 18, 1953
Rev. (4) Bov. 9, 1953 -
ITEN L - INSULATION - EOT ARD COLD - Page 10 :

JIM; e . TASI® §O. II - cant'd.

Sover and YVassels

Insul. Top Sup-

Thick- port
Number Xane Tsmp. °C ness Req Remarks
AL-228 Cone Bottom Tank 100 " Xo Neating Coil
AL-429 Cone Bottam Teak 100 b ¥o Heating Coil
AL-%30 Cone Bottom Tank 100 1" Xo Heating Coil
AL~¥31 Come Bottom Tuak 100 1" Yo Beating Coil
AL-502 Chlarine Veporizer 160 zg' No :
AL=503 Reactor-MNixer 5 1s" Ko Foanglas
AL-S04  Serubber 5 2" ¥o Toangles
AL-506 Decanter 25 1 Xo g
AL-S0T Stripping Still Kettle 100-1TO P Bo
AL-515 Resycls Tank 30 . ¥o
AL-52C Expansicn Chazber 130 18" 50 Steam Traced
AL-525 Expansion Chamber 130 14" ) lo] Stean Traced
AL-535 Overflow Tank 25-110 1a” Fo
Vash Tank 100 1" N Protection
AL-606 ‘“Tank 100 1" Xo :
AL-616 Tamk ' o 1 No
AL-TO1 Batch Kettle 160 1%' Yos
AL-T02 Columm 160 1" Ne
AL-T0T Decantar 80 b ¥o Prevent Freezing
AL-708 Seal Pot 100 1" ¥o Prevent Freezing
AL-T16 Melting Pot 180 1" No
AL-T17 Condsnser Seal Tank 150 1a" Yo
AL-T34 Entrainment Separutor 110 1" Ko Protection
AL-T36 Melting Pot 180 18" No
AL-801 Reactor 160 1" Ko
AL-802 Columm : 160 14" No
" RL-804 Decantver ¥y} i %o
AL-815 Storsgs Tank 100 1° So Jacketed
AL-8i4k  Condanser Seal Tank 150 13" Yo . -
AL-GQ02 Scaking Tank 25 a’ Xo Yoamglas Water Traced
AL-G03 Decantar 25 2" Xo Foanglas Weter Traced
AL-908 Reectcr 105 14" Xo
AL-908G Charge Pot 110 1 Xo Stean Traced far 20°C.
AL=523 8Surgs Tank 25 " Bo Ycangloa~¥ater Tracod
AL~92% Wash Tank 13 2" ¥o Yoanglss-Cooling Coil
AL-932 Rsceiver 50 1" ' ¥ 8team Truced foxr 20°C.
AL-343  Receiver 28 1" Xo
AL-1001 Batch Xettls 20 1a" Yeos
AL-10C1C Catalyst Lock 200 1e" %o Stean Traced for 25°C.
AL-1002 Column 160 12" Yo
AL-1003B Condenser Seal Tank 150 14" ¥o
AL~1004D BEatrainment Seperatar 100 1" Jc - PFrotection
AL-10084 3eal Pot 100 b o Jo Prevent Frees

ing
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JoM:me

" ISl - peuLATION

m 17
Jan. .3, 1953

THE LUMMUS. COMPANY n.v. 2) My 18, 1953

Tovers and Vessels

Nusper

AL~1009
AL-1101
AL-1102
AL-1107
AL-1118A
AL~-1141
AL-120)
AL-1202
AL=120h
AL-12084
AL-1243
AL-1301
AL~1305
AL-1401
AL-1h01A
AL-1402
AL-1k13
AL-1k16
AL-1423
AL-1432
AL-1501
AL-1502
AL-1513
AL-151k
AL-1523
AL-1532
AL-1562
AL-1601
AL-1602
AL-1809
AL-1613
AL=1629
AL-1636
AL-1TQ
AL-1T15%
AL-1T21
AL-1801

GRI-1701

GRI-1T707

Resction Column
¥ater Layer 8t%ill
Batch Ksttla

Catalyst Tank

Colum

Decanter

Bateh Column Receiver
Seal Pot

Seal Tank

Kettle

Column

Descanter

Storage

Seal Pot

Condenser Seal Tank
Intraiomant Separetor
Evaparator

Colwm

Seal Pot

Tar

Residue

Sesal Tank

Zvaporator
Scandansate Tuak
Separatoer
Entratiment Separsto

Dryer
Chalorins Stoarage

mamE W0. II ~ (cont'd.)

- HOT AND COLD - Page 11

BY.(‘) 30' 9’ l”’

Insul. Top Bup-

Thick- poxt
Temp. 'C _Dess  Beq'd. Remaris
50 1° ¥e
235 2" pL )
180235 2° ¥
150 1" ¥o Protecticn
100 1" o Prevent Freezing
110 1" Bo Protactian
200 3 Yos
180 " Xo
»o 1" Lo
100 Nl ¥o Preveat Freesing
150 by Ko Protection
a9 1" Xo
g2 2" o
250 a" Tes
100 1" %o 3team Traced for 25°C.
250 2" Ro
50 1° o
100 1Y Yo Heating Coll
100 1" o Prevent Fraesing
150 13" Bo
160 " Yes
200 DS
50 1 ¥o '
100 1" o Heating Coll
100 1 ¥o Prevent Freering
150 18~ Ho
100 1" Bo Proteciion
328 23" ¥o
250 2" ¥o
100 1" No Preveat Yreeaing
130 1%“ Ko Bsating Coil
100-240 1 No Prevent Freezing
150 1 Jo Pretecticn
S 2" Xo Yoamglos
130 18" No
130 1%' No
160 %" Ho
200 13" Yo
5 2" do Fosnglas
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o " October 17, 1952
Rev. (1) Jan. 13, 1953
THE LUMMUS COMPANY Bev. (2} May 18. 1953

Rev. (&) Bov. 9, 1953
ITEM L - INSULATION - BOT AND COLD - Page 12
JIM e '
TARLE IT - (comt'd.)
Heat Exchangers
' Insulation
Taber Bame Penp. °C Thiciness Remarks
AL-103 Condenser 160 14"
AL-203 Condenser 260 " {
AL-210 Condsnaer 160 14°
. AL-234 Calandria 325 "
AL-293  Ceclar 110-300 1 Protection
AL-304  Condenser . 160 13"
AL-403 Cendenzer 100 1 Bottom Head Only-Treesing
AL-42T  After Coocler 0o 1" Protection
Al~505 Water Cooler 30-5 2" Yoanglas-Eeads Cnly
AL-52% Chlarine Cooler 5 2" Tozmglas
Condenser 65-5 2" Yoanglas-8hell culy
AL-603 Condenser 100 1 Protection-Top Bead ¢mly
AL~TO3 Cendenser 160 pY %
AL-TOk  Calandria 170 18"
AL~90) Reastor Cooler 5 2 Fesmglas-Shell cnly
AL-9k1 Bvaporator T0 b Steam Traced fox TO'C.
AL-942  EBsater 160 _ 1&"
AL-1003 Condenser 160 1"
AL-100k Calandris 170 1%'
AL-1101A Calandria 235 .2
Al=1103 Condenser 180 2°
AL-1106 Eeater 160 1i*
AL-132 Calsndria 159 i
AL-1803 Comdenser 250 2"
AL-1204 Calandria 200 14"
AL-1%2h  Cooler 9 toll0 1 Protectica
AL-1425 Calandris 325 23"
AL-1503 Condenser 200 s
AL-150k Calandria 200 ,J.{"
AL-16024 Ccndenser 2%0 2
AL-160Y Calandria 335 2"
AL-1604F Residus Cooler 20 to 300 3T Protectiaon
AL-1628 Prebsater 200 xé
Al=1T1l Coodenser 130 1 Protection-Baads only
AL-1T27 ‘ater Coolars 130 1" Protectian-Eeads only
AL-1836 Desupsrbester 165-280 13" Shell-10" ®ipe
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_ . _ . . IPR October 17, 1952
T e 3 - : © T Rev. (3) Fov. 9, 1953
' . THE LUMMUS COMPANY . ’

ITEM L - INSULATION - HOT - Page 13

Ijar PABLE ¥O. 1I - (Contimied)
Pups
Insulation

Tumber Name Temp. °C. Thickness Remarks
Al~189  Transfer Pump 70 1" #A,B,C
AL-225  Circulating Pump 300 1" #3,C T&I to150°C

; Condensate Pump S to 150 1° *#4A,B,C
AL-298  Transfer Pump 5 to 150 ir *A,B,C
‘AL=915 ~ Feed Pump 50 to 100 " Steam Trace for 4O°C
AL-1810 Tranafer Pump 70 to 100 1" #A,B,C
AL-1462 Condensats Pump 5to01% - 1" 2A, 3,0 ,
AL-1465 Circulating Pump 300 - 1" # C, Steen Trace for T0°C
AL-1466 Residue Pump 100 to 200 1 # ¢, 8tean Trsce for 70°C
AL-1467 Transfer Pump 5 to 100 1" # C, 8tean Trace for T0°C
AL-20T  Residue Puxp 5 to 150 1" T & I to 120°C

Steam Jacketed Steam Jet Rjectors (First gtage Only)

AL-106  Steanm Jet Rjector ~ 150 1° Protection
AL .ms - » , ) [ ll n
AL-212 . - hd " 1 "
AL-306 - " L] L] 1" LR
“406 » » L] n 1" [
AL-1006 " n " " 1" "
n.ms " “ ] L} 1. o
n_lzos " " L] " 1" .
AL-1L06 " " " » 1" .
AL-1506 % - " " "
AL-1612 " = " " 1" "

# Fote: A - Insulate Steam Jacket on Casing
B - Insulate Stesm Jacket on Buction Cover
. C - Insulate Steam Jecket on Stuffing Box

Union Carbide trial exhibit UC-4916: Lummus Company Specification for Hot and Cold Insulation (Item L, Job 321...
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s . Job 3215
. October 17, 1952
THE LUMMUS company  Rev. (#) Nov. 9, 1953

ITEM L - INSULATION - HOT - Page 1k

dd. 4 Instruments
Refer to
Inst. 8pec.
BEF-630 Insulatlon

Numbey ‘ Description Sheet Ro. Thickness Remarks
AL-25TA Trangmitter 66 1 ™I - 120:::
AL-T29A Trangmitter 66 1" T&l - 2o.c
AL-T30A Transaitter . 66 1" Tl - 2o.c
AL~T4IA Transmitter 66 1" T8I - 2o.c
AL-1053A Trananitter 66 1" T®I - 2o_c
AL-1k4SA Transmitter ) 66 1" L - 7o.c
AL-1533A Transmi tter 66 by %I - 20‘c
AL-154T Liquid level Indicator 66 1" ™I - 70°C
AL-1548 Liquid Level Indicator 66 1" &I - T0°C
AL-23TG Transmitter 66 1" TI - lSO.C
AL-26TA Transuitter 66 by Tal - 120°C
AL~-10368A Transuitter 66 1: TSI - :I.OO:C
AL-1433k  Transmitter 66 1l TAI - 70.c
AL-1556 Liquid Level Indicator 66 bR T - 2o‘c
AL-155T7 1iquid Level Indicator 66 1" ™I - 2o.c
AL=-1625 Liquid Level Indicator 66 b T&L - 100°C
AL-2664 Transmitter 78 1" TLI - 150°C
AL-297 liquid Level Indicator T8 1" T&I - 20:0
AL-929A Transmitter A 8 1" TAI - 20.c
AL~1052A Transmitter 18 " T&I - ao.c
AL=kliha Tranamitter T8 1" ™I - 70.C
AL-15%6 Liquid Level Indicator 8 1" . maI - TO°C
AL~1555 Liquid Level Indicator T8 1" TAI - 20:c
AL-1626 Liquid Level Indicator 78 1 ™ - 1oo.c
AL-1630C Transmitter 78 1" T&I - 100°C
AL-TOLP Pressure Gauge 83 As Required T&I - 20°C
AL-T20C Transmitter 83 1" T8l - 2o:c
AL-140LT Pressure Gauge 83 As Required T&I - 7o.c
AL-1426C Transmitter 83 1 T&I - 70°C
AL-1501J Pressurs Gauge 83 As Required T&I - 20°C
AL-15288 Transmitter 83 1" T%I - 20°C
AL-934B Transxzitter 8k ' 1" T&I - 20°C
AL-1826 Flov Recorder 85 S T&I - o:c
AL-1827 Flow Recorder 85 1" T&I - o.c
AL-1828 Flov Recordsr 85 : 1 &I - 0°C
AL-5h2D Transmitter ol 1" T&I - 20°C
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THE LUMMUS COMPANY

ITEM L - INSULATION - HOT - Psge 15

Jom/ar

Number

AL-20111
AL-50€B
AL-51%D
AL-332B

AL-104D
AL-106D
AL-204F
AL-2052
AL-211B
AL=-212E
AL-305F
AL-306E
AL-4OSF
AL-406D
AL-4158
AL-616D
AL-TOTG
AL-TO8A
AL-TLOT
AL-804B
AL-1006F
AL-1009D
AL-1115Z
AL~1204C
AL-1206F
AL-1413D
AL-1513F
AL-1605A

AL=-204D
AL-TOTD
AL=-100SF
AL-1k137
AL-1513E

AL-201R
AL-ThOG
AL-9088

Instruments - (cont'd)

Descrivntion
Gauge Glass
" "
"
Gauge Glasses

[ n
] [ ]
] "
” -
L} ]
| "
” n
[, ] "
L ] ”
" [ ]
L] L]
" ]
n ”n
” "
] n
” "
" "
n ”

Pressure Gaug

n ”"
- LJ
- "
n

Pressure Gauge

"

” ”

Refer to
Inst. 8pec.
EF-630

Shesat No.

97
97
97
97

BEREEEEEES

88883

Job 3219
October 17) 1952
Rev, (10) Hov. 9, 1933

Insulation

Thickness Remarks
As Required T&I - 150°C
" " T:I - 20°C
L L m - 20-0c
" " T&I - 20°C
" " T&I - 20°C
L] " m - TO.C
" " T&I - 150°C
[ L T&I - 20°C
" " T&I - 20°C
" " T&I'~ 20°C
" " T8I - 20°C
" " T&I - 20°C
LJ " "%l - 3000
" " T&I - 20°C
n L m - 3°‘c
b " T&I - 20°C
n " T&I - 20°C
. " T&I - 20°C
» " TAI - 20°C
" " TRl - 20°C
" " TRl - 20°C
" * TXI - 25°C
" " T&I - 20°C
" " T&I - 20°C
L] L] T&I - 20°C
" " T%I - 20°C
" " T&I - 20°C
" " T&I - 20°C
" " "I - 150°C
" " T&I - 20°C
" " TaI - 25°C
L] ” m - 70.0
" " T&l - 20°C
" " T&I - 120°C
o TEI - 20°C
" Tl - 20°C
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ITEM L - INBULATION - HOT - Page 16

JIN/ar

Rumber

AL-T39D

AL-T39E

AL-131TC
AL-1355A
AL-1511A
AL-1611A
AL-1T13A
AL-1T1AA

AL-189A
AL-207A
AL-225A
AL=-235A.
AL-236A
AL-298A
AL-309B
AL-3268
AL-Sk2C
AL-T10A
AL-T12A
AL-T1SJ
AL-916A

AL-810A

AL-93kD

AL-1011B
AL-10404
AL-1k1Qa
AL-1%3K
AL-1k62C
AL-1k66a
AL-146TA
AL=1465A
AL-1530C
AL-1606A
AL-16184
AL~-2012B

Instruments ~ (cont'd)

Description
Pressure Gauge

2 3 £ 3 2 =

Pressurs Gauge

!l’lﬂ!!!ll’lzﬂ!:l:

2 3 3 33 3 3 3 3 3 2

2 3 3 =

2 9 3 2 3 % 3 8% 3 3

Refer to
Inst. Spec.
Er-630
Sheet Yo.

102
102
102
102
102
102
102
102

203
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103

THE LUMMUS COMPANY

Job 3215
October 1T, 1952

Rev. (&) Yov. 9, 1953

Remarks

As Required T&I

Insulation

Ihickoess
» n
" "
» »
L] L}
L] L]
n ]
L] "
L] n
" "
] L]
" ”
" "
v "
” ]
" "
L] ”
» ”
L} ]
" L]
L] L]
" "
n -
™ -
" L2 ]
" ”
" "
L} L]
" "
» ]
n L]
n n
n »
” "
] ~

’ » "

Union Carbide trial exhibit UC-4916: Lummus Company Specification for Hot and Cold Insulation (Item L, Job 321...

ACL Doc 19423 - Page 17 of 21

Tél
T&I

T&I
T&I

T&I
T&I

T&I
T&I
T&I
%I
T&I
T&I
T&l
T&I

T&I
T&I
T&I

T&I

T&I

T&I
T&I
TaI
TaI

T&I
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20°C
20°C
20°C
20°C
20°C
20°C
-20°C
20°C

T0°C
150°C
150°C

20°C
150°C
150°C

TO*C

T0°C

20°C

20°C
20°C
20°C
20°C
30°C
30°C
20°C
20°C
25°%C
70°C
70°C

T0°C

TO°C

T0°C

T0°C

20°C
100°C
l06°C

25°C
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Job 3215 :
- . October 1T, 19%
THE LUMMUS COMPANY  Rev, January 13,

‘ Rev, (L) ¥ov. 9,
ITSN L ~ IRBULATION - COLD - Page 1

A. CRNERAL

1. All equipment, vessels and piping operating at tamperatures of
50°7 and belov shall be insulated with "Foamglas" as manufactured by the
Pittsburgh Corning Glass Corp. for the conservation of refrigeration and drip
protection in accordance with these specifications,

2., Cold insulation shall de furnished in blocks, or sectional pipe
coveriag as required for equipment and piping to be insulated. Cold insulation
for vessel heads shall be supplied {n 12" x 18" x 5" rectangular blocks.

3. All pipe covering shall be supplied in two full half rownd
sections regardless of thickmess of pipe covering.

4, The cold adhesive used for the installation of blocks, sectional .
Pipe covering, atc., shall be "Insul-Mastic No. SOT or approved equal.

S. All vesssls and piping covered vith "Foamglas" shall have an
outer covering of Glas-Phalt membrane and a sprayed weathercoat of "Insul-
Mastic $4010" or an approved equal.

B, AFPLICATION

l. A1l aurfacu to be insulated shall be thoroughly cleancd before
the application of any insulation.

2. Insulation shall be fitted tightly against all surfaces and shall
be so formed as to require a minimm amount of caulking. Flat “Foamglas" ®lock

aof 5" thickness shall be shaped to fit armmd. sharp bends of equipment, such
a3 vessel heads, valves, etc. . ) : -

3. The "Poamglas" ‘blocks are installed dry on the lzn'faoou of all
piptng and equirment vhere required except that the block to block surfaces .
shall be suitably covered vith "Insul-Mastic No., 507 or equal, to inswurs :
a sezled joint. The block insulation aon equipment shall have staggered Jo.nta.
Lk, "Poamglas” block insulation om vertical vessels shall be sup- \
ported on an angle irom ring spot welded to the vessel at the bottom tangent

line. The space between the block and the support angle shall be caulked
with "Insul-Mastic No. 507",

S. The insulating dlocks on all equipment shall be held firmly in
place by machine tightened 3/4" wide stainless steel band ircns on 12° centers.
The band irons shall bte tightened by mechanical stretch tighteners at 10 foot

or less intervals on tbhe circumference and secured vit.h seals 3/4" long.

6. The insulation secticns shall be secured to the piping with &
minimm of three 16 gauge Monel wire per ssction of covering. Omn lines 8
inches and larger 1/2° wide stainless steel bands shall be used,

Published by AsbestosClaims.Law
asbestosclaims.law/library/19423/18


https://asbestosclaims.law/library/19423/18

, . : R | THE LUMMUS COMPANY lgogmt'lﬁ
" I"™N L - THSULATION - COLD - Page 2

K2 . ] ., Ve . L. “. .- . .;:'jl.
P I . .
.

2) Rev, May 18, 1¢
kv) Rev, Nov. 9, IZ

B. APPLICATION - (cont'd.) |
JDis sl )

7. 1f voids occur which zay be considered defects eithear in the
insulatica or its application, filling vith any caulking materisl will not «
be acceptable. Instead, the defective imsulation shall be removed and re- - .
‘placed vith acceptable insulation. ) , (&

“

8. After the "Fosmglas" has been secured to ths surface to be in-- »
sulated, all intersections im the insulation at noizles, manvays, tlips, etc.
shall bde caulked vith "Insul-Mastic No. 507." R . (b

9. The entire outer surface ‘shall then be coated with a tack coat of
*Insul-Mastic $4010." Glas-Phalt menbrene shall be laid omto this tack coat,
" and a "Insul-Mastic $4010" shall tren be sprayed over the Glas-Fhalt to provide

. @ complate finish coat. The spplicaticn shall be in accordance vith ‘mapufacturers
. specifications. )

-10. All attachmmnts. to cold vessels and piping ahall be insulated
half thickness where possible, a distance of 3' - O" from the ou‘qside of in- ‘
sulaticn. . (

C. THICKNESS CF INSULATIOR

. 1. The thickness of insulation to be used for covering cold piping
equipment shell be as indicated in the following tables.

BQUIPMENT INSULATION THICKNESS

Operating Texp. Range o Foarglass Thicimess
| (75 to 35°F) 23°C %o 1°C ‘ 2"
(34 to O°F ) 1°C %o -17°C L~

PIPING INSULATION THICKRESS (FOAMOLAS)

Nominal : 23°C to 1°C 1°C to -17°C
Pipe Size ) (15_to 35°F) (34 to OF)
1/2* R , . 2:

3/b" b
1" :

1.1/ ‘ _ 2-1/e"
o . 1-172" 2-1/2"
3 All 2-3/k"
L Sizes - 2-3/b"
& : 2-3/w"
8" 3"
10° ) "

p)i-g : ' 3-1/2
14" & above . 3-1/2"

2. T thickness of Poamglas insulation to be used to preveat all (k)
exposed city vater pipe lines froa freezing shall be two inches.
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