CUSTOMER DATA

SPECIAL DATA

TUBE BUNDLE DATA

uP

CUSTOMER _Graoce Memibrane

P.O_ NUMBER GMS-202-000-23-GR {605
TAG ITEM NO.
SERVICE"

{1) Mod, 8D22-15-00-UyU~ECEC

MISC.
> FABRICATED RETURM BEND HOUSING.
> SCH. B0 SHEWL PIPES.

Qne

Gas/Cos Heal Exchanger

SURFACE PREP. _Sond Blost

PAINT SPEC. _Orne Coot Red Dxide
Shep Primer
HEAT TREAT___Not Reg'd,

CUSTOMER INSP. Mol Regd.
NATL.BRD.NO. ___Nol Reg'd.

m ABM.E. Seclign VI,
CODE STAMP i

SIZE _ 1"0.D. %083 Min, Woll

COUNT __{22) One Pc. U-Tubes

MATERIAL _SA-214

Nane

FINS/TUBE

MATERIAL __ N/A

CUT & TWIST __N/A

. 1,1992 Ed. A-02
RT 107 Par Cuatomer

WELD PROCEDURE__Nana

et 15" — ]
Prem 2/Csuc {Rat)

SHELL INLET , !

Feed
TUBE QUTLET

Oo—

SHELL ASSY. DATA

SECTION DATA

DESIGN CONDITIONS

TUBE INLET

SIZE ___ &Sch.B0 Pipe WEIGHT PER SECTION: SHELL | TUEBE Prem 2,/Cauc
MATERIAL __ SA-106-8 DRY __4150 ths. ~ WRET 4750 Lbs. | pESIGN PSIG 1000 - 1000 SHELL QUTLET
CONNECTIONS __&'60G§RFW.N. Fige | TOTAL UNIT WEIGHTS: TEST PSIG 1500 1500 S“E‘gksé“""”m
WELD PROCEDURE HEZ3. ME-38 | pDRY -0  WET __=0- |METAL TEMP. | 200 DeqF.| 200 DegF.
SURFACE AREA: CORROSION azs |aze B
PER SECTION __ 18! Sa. FL MDMT/PSIC  |neg. r./i000 boeer ./ 000
TOTAL -0- RECOMMENDED ARRANGEMENT
(END VIEW SCHEMATIC)
o SECTION ARRAN GEMENT . THIS DRAWING/DESICN (5 THE PROPERTY IJ}:T_1 :::, Np, 94—4714
ITEM No. NO. OF SHELL TUBE (%,H-EQ&AND,INC- ' — _—
SECTIGNS PARALLEL SERIES PARALLEL SERIES TULSA, DKLAHDMA L1 Anpravad for Conal,
One ] ] ) 1 1 FDFLE@F!ED USE ONLY=HOT TO BE LDANED/COPIED g:n..,.g - o
REVISIONS: GENERAL DATA 94-4714

Sht. 1 of B




1 1/4" "
i /4 [-—— 15
Overoll Assembly i

18'-0 7/8"
SPLIT RING (Sa-105 B) {15) S A | o i —& ﬂ’
SEAL RING (S4-108 & 0.5.4)(15) ' T
E@?ﬁﬁ%@mgzn@ é) E Sijg} "U" ~TUBES(One Pe.) TUBE GASKET {5.1.0.J./Man-Asb, Fill) (17) (SA__.-,,E 70) ——! e o ] 3 ‘..__
=516 70 Norm) (2231 o[gA xz?i? Min, Wan o Narm. TUBE INLET & OUTLET
- SHELL, INLET & OUTLET
ASKET =L, WeT o OUTLET Note 2 6" S004R.F.WN. Fig,
20) Nota 2. Cﬁuripf & sﬁg,yfﬁzwam Flg, é? w/Sch.80 Bore(SA—105)
hy SHELLFIPE w/Se are 6'Sch. 80 Pipe{SA-106-8)
Nen—ast.} 5 Sch.a80 {SA—-105)
(SA—106 B)
B
e —— =
== / L]
= 7 i
= ?% EI
..... |
e T !
- o )
0 [Ret.)
s N, / E N
5 - 11 . i
HE=38 _JIT 3/8
1t e i_ / 'iﬁ' J
l et
8 3/47 ‘.l J_.:
o lBer) {Appro.) T -
18 3/18 {Ret.} MOVABLE SUPPGRTS 3"J
3/4" L .
153 séﬂe: Hotes (2) Requiced (o] END_VIEW
o Remove Bundle (d) Eocch SUPPORT ’ itern @ Nai Shown For Clority
ELEVATION
THIS DRAWING/DESIGH IS THE PROPERTY n[]_ b Ma, D4—4714
I
Rat,
R.W.HOLLAND,INC. :
FeTadrm Il Loy | Batn By ET
TULEA, OKLAHOMA L1 Approvad For Copsl.
Motes: FOR_SPECIFIED USE OHLY-NOT TO BE LOANED/COPIED By
1. Nozzle Fionge Belt Moles Straddle Normal Center Lines, Orawing No, Aav,
2. Bolting ts SA-183 B7 & SA-194 2H GENERAL OUTLINE & ASSEMBLY
3. See Dwg. Shi.1 For Additiosal Infarmatian. Model: B8D22-15-00-UU-6CEC 94~-4714
P.0.#GM5-202-000-23—CR 1605 Item# One| snt. 2 of &




=B
e 15 g Dverall Assernbly 15 |
COVER FLANGE SHELL NOZZLE FLANGE . SHELL NOZILE {Ret.}
{SAa-515-70) SHELL FIp =~ © Egoﬁl;.ul-'.w‘NAqu‘W/ 7 /18 {SA=105 B)
Norm. Or Eg. 8" 5ch.80 ch.80 Hare =
(SA—106 8) {sa-103) f T
L : l/
[ r:iz:r. ’z‘::l.' 1 ’
17167
#] \ g*/L il S
Lt ] | / =1 /32"
32" Din. (Ref.) / 1 2"
i L : y
— . —_— - / . [
i E37al
-$- 11 12*
L ' M '
o . :
SHELL SUPPORTS s I H
HE—3 Movable 2 Req'd. ‘ ; : !
(A-3d) SHELL END FLANGE
NAMEPLATE BRACKET (8) EA—516-70)
{5A-36) Norm,
Note {3 F—— 1 /16"
Weld Gap
Weld Detoil For Cover Flange ’
Ref. AS.M.E. Code Section VIIf 7
Div. 1, Fig, Uw—13.2(m) L
4
. THIS DRAWING/BESIGN IS5 THE P oF -
Notes: 1/18" Weld Gop Note (3) HI /DESIGN 15 THE PROPERTY OF Job No. 94—4714
1
. . 4" R,
1) SPSCIEIII| Requirements; 3/ HE— 38 R‘WHOLLAND,INC . _
AY'Pt"Nozzle To Shell Weids Per RW.H. FATROPIN T B dued Sheaen | Date By 5
2) Use Weid Procedurs (s} HE-3 & HE—38 Weld Delails For Shall End Flanges TULSA, GKLAHOMA L Appraved Fer Conal,
3) "Pt"Per UG—23(d)(a)(d)After Welding And Mozzies Ref. A.S.M.E. Code (n) FCA SPECIFIED USE ONLY-NOT TO BE LOANED/CORIED By
43 afl i Te i Section Vill Div, 1, Fig. UW—13.2(n Drawing Ne. Rav.
) Gasicet ss;{;féfsp’,ﬂ,,sip}ﬂt_"ﬁ:f” And Fig. UW—16.1{a) Shell Asasernblys ,
. —15-00—-UU-— 4=4714
5) Nozzle Flange Bolt Holes To Siroddle Normal Model: 8D22—1 00—-UU-~BCEC Ba=a
Center Lines P.O.#GMS—202-000—23—CR 1605 lWem# One Sht. 3 of §




ERVE:

Tube Assembly Length

@iy t5'-11 25/32 TTUBE FITTING )
" i (SA=516~70 Norm,
B 19/32 i 153 1/8" Tube. Stroight tength /,
5 3/18" :
] f 4
(Ref.} !
! "U'TUBES 522) 1"Q.0. x .0B3" MW,
i ) SA=214)
H Teng. Line Tubes Flush To 1/16" Recessed
| & Roled intc Tube Fitling
;‘ (See Nole 2)
! .
- o —- e ;
g — — — - e I — — T A T e+t - -
S ———— ——s; =§ '=|r a— — g ——— 4——_-al—~
— e — ey pr— s — 1 ——= ——
MNote: Tock Weld Tie Rods Bars To These Facas Must Be in
Supporis & Tube Fitling The Same Plang """ |
1
I
- by I . pep—
— - = — =" - -— - o=
G -—-71--———-—7- e = S ==
Sy ris [ /2"
AlSe (Ref.)
e ——7/16" Tie Bor
Typ. C. St
7 Spa @ 25 1/2"=14"-10 1/2" =—| ~=—1 15/18"
(Ref.)

HNates:
I. Protect Goskel Surfoces Frem

Scarring Prior To Instatlation,
2. Tube Holes Are Grooved Per T. 44

EMA, R-7.4

THIS DRAWING/DESIGN (S THE PROFERTY OF Jab Mo, Gi-4714
]
1
Ral,
( R.W HOLLAND INC. il
TN ey 30 r Dota By Er

ULSA, GKLAHOMA L1 Approved Fer Consh,
FOR_SPEGIFIED USE ORLY-NOT 10 BE LDANED/COPIED By
Tube Bundle Assembly Orawing Ke. Rave
Medel: 8022-15-00-UU~BCEC 94—4714
P.Of GMS-202-000-23~GR 1605 kem# One| o, , ..

(50ft lran Cask.)




R.W. HOLLAND, ING.

A.5,M.E, CODE CALCULATIGN SHEET

[See Seciion VII1, Div, 1, lateat wditien E/or addenda fur Homenolature)

Cuscomer: Grace
Icem Ho,: One

{ENGLISH UNITS)
Serial No, : 5&-4714
Daga: ¢ ET

By
N :GMS-2'3.2-!3&[)-2)3r
BC6C

P.0. Ho.
Exchanger Model 8D22-15.00-UU.

Pressurs, P,
Temperacure

Corrosian All : .
Radiographie Requirement: Sgn: Fer A.S.M.E, & Cust,

Comments: The following C. St

SHELL, TUBEE

éBSig) : 1000 1000

eg. F) : 200 200
owance, (in,) : 0.125 0.135 {exc. tubes)

mat'l is exempt from fmpact testing/UG-20(F).

Haterial : 5A-106-8
Stress, § H 15000 Psi
Nozzle Size : & " nom,
Schedule

Hozzle 0,D, B.R25 v

(2) trn - PR/SE-,6F =

Commencs:

TUBESIDE NOZZLE

Nom, Wall Thk. H L4320
Min, Wall, ¢ Hip, : 3728
Joint Eff,, E (1) : 1.0
Inside Radius, R
{corroded) 3.006 "
.209 Erm + CLA, = L334

I/S Marerial: SA-516-70 or Eq.
7500 psi

Stress, § H
Fressure, P :

{3) T - FG/3 % SQRT(P/nS)

TUBE FITTING
o= 0,3743
1.25

SHELL
Material ! S5A-106-B Nom. Wall Thk, .500 v
Scress, § ¢ 15000 Esi Min, Wall, t min 438 0
Shell Size 8% nom. Joinc EEE, | E (1) 1.0
Sehedule 0 Inside Rad.{us. b
5Shell 0.D. 8,625 " {corroded) 3. 53g
(2) tr - PR/SE-,6P = L273 Cr 4+ QLA -~ . 3980
Commenes;
SHELLSIDE NOZZLE
Harerial * SA-106-B Nom. Wsll Thk, : .71
Scress, 3 ;15000 Psi Hin. Wall, e min ! L6288 "
Nozzle Size : 6" nom, Joinc EEf., E (1) : 1.0
Schedule ' Inside Radiu.u, R
Hozzle 0.D. §.625 (corroded) 2,72
{2} trn = PR/SE- 6P -~ Li8g Ern 4+ CLA, - 314 -
Comments
BETNFORCEMENT CALGULATION (33 [Areas are in square inches]
Applicable Stress (psi} 15000
Al = targer of A4 = Aren of Weld - .5
{t-rz)d - +552
br (E-tT)(tn+E)}? = 197 Total Area Avail,
AL+AZ+A3+AL = 1.81
A2 = Smpller of
{tn-crn)5t - . 758 A = Area Reguired
or éca—rm)S:n - 1.194 d x tr - 1.487
A3 = Area of Inward Noz, Ext. EXGESS AREA - .323
h - [If >= O reinf, is adequace]
(tn-C.A.)2h -
Comments:
Area Required per Appendix 1-7 {4) {When applicable}
Al - Shell Area Avail, is Total Area Avail,
Larger of Al+a2 - 1.0354
.5({e-crid - .275
or (t-cr}{en+c)2 - ,197 A = Ares Rapgutired
.gﬁﬁ(d A Cr) = By
A2 ~ Nozzle Area Avail, = .758
{AZ abowva)} EXCES5 AREA - L043
[If >~ O reinf, is adequate]
Cofments:
- HEMISPHERICAL HEAD -
10,0, FORHULA}
Hatertal H S4-516-70 Hom, Val) Thi, n.25"
Stress, § 17500 pst doint £FF., E {1) 55
Head 0.0, 22" Hi1) Talerance 0.1575

tr = PRo/|{25E+,BP) =
Iper ARPEDIN ¥)

Commants:

W35 tr+ LA = 488"

Herarinl: S4-214

Ourside Dia,, Do 5 1, "
Wall Thk, t : . "

Hin. or Avg, Wall (M/A) ¢ M
Hean Radius Smellecstc and, Rb

tx ~ PR/SE-,6P =

FOR EXTEANAL PFRESSURE (7)
Tube Length, L :

U-Tubes? (Y/N) : v F o
G (mean dia,) 7"
C.A, (shellside + tubasida) - .25
- 1,14 » T+ CLA = l.3g»
USE T = 1.9375 " Nom, Thk.
THAE
Stress, 5 {psi) H 10000
Joinc Eff, E (1) : 1.0
Ingide Radlus, R® ! 417
i}l Tolerance, mr : g.0
3,375 " Thin, Factar , E{6) : 1,074
Q44 » tE % f = 048
Use £ = £{loms) - L0832 " Hin, wall
180 L/Do = 180

Do/t = 13,012 (%)

Factoxr 4 : ,00738 Fig. C Geometrie Chart)

Faetor B : 13400,

1f Do/t ia >= 1O
Pa = 4B/3(Do/t) -

Comments

Fig, C5-1 Charrj
if Do/t is < 10

1373, Pa is the smaller of;
Pal = (2.]6?:_?/(%/:)-.0533}5 - 1115.4
Pa2 - 25/({Da/e}(1-1/(Do/t)) = 2837.8

Whare § 20000 , as defined in
UG-2B{c)(2){a)(b).

(%3 & in twduced by the U-bend thinning factsr (5). If applicabla,

REFERENCES :
2&’3 UW-12(d)
is

8

7) UG-
(109 UG-45(b}(1)

(2) UG-27{C)(1) (3
Appendix 1-7 Calc, is not required vhen nem, nozz, 1.D.
< or = to the shell 0.D./2, rafer to UG-36(b)(1).

5§ TEMA RCB-7,132 EE; TEMA RCB-2.31 {1 + Do/4Rb

) Flg. UG-37.1
{not to exceed 20")

UG-36(h g UG-16(h) (5
(11)(1])6-&5(1:)(&) (%) Ve-16(b) ()

DRAWING No,

Q4-4714
Sht.5 of &




R. W, HOLLAND INC. (@] (@]
EXCHANGER SFECIFICATION SHEET CENGLISH UMITS? l : I
CLS TOMER+ GRACE MEMBRANE INDT’END’ oo CERTIFIED BY R.W. HOLLAND, INC. TULSA, OK
LOCATION: DATE: JUN. &, 19864 oun NO:94-3564 PS| TEMP, °F MDMT °F AT PS)
SERVICE:(GAS / GAS HEAT EXCHANGER . 1TEH: é e 1 MAWP , 200 | 3 l 30005 *
SIZE: MODEL:  §D22-15-00-UU-6C6 PAR SHL/T /1 . SHELLL | j l
TOT. SURF.: [8] SO.F7. SEC./UNIT: 1 SURF./SEC.: IBl SD.FT. W 1000
PERFORMANCE OF ONE UNIT TUBE' 1000 ’ L 200 [ L —-20 l l 1060 l
SHELLS13E TUSES | DE seRiaL wo.| Q4—4714 1994 |
FLUID €IRCULATED PERM%/CS{IC FEED ca097
TOTAL FLOW LB/HR 2415. 4097, j .
VAPOR IN LA/HR 32415. 64097, CUST.: GRACE MEMBRANE [
LiQUID IN LB/HR a. n.
FLUID VAP OR COND LE/HR 0. a. : LP.O.:GMS—ZOZ—ODU—23—GR 1605 |
TEMP. IN DEG F 130.0 70.0 TEM- ONE
TEMF, OUT BEG F 50.0 84.5 ! - —[
CP-LIDUIER BTU/LE/F . 000 . 000 EM:
CP-VAPDR BTU/LB/F ,245 341 Q C
S.G. IN IR AVG .004a . 000
5.G. OUT .B00 .00
VISC. IN OR AVG CP .u4ao . 0os
vISC. OuUT cp . 000 . 804
K=LEQUID BTU/HRAFT/DEG . 000 . 000
VISC. GAS cP 015 .014
K-GAS BTU/HR/FT/DEG F U 014
MW-IN OR AVG. 39.34 34,46
MY-0UT 39,34 34.45
UPER. PRESS. PEIG 145,00 585.00
VELOCITY FT/SEC 43.100 57,200
PRESS. BROP ALLOW/CALC PSI 3.00/ 2.80 5.00/ B.0Q7
FOUL ING HR-FT-DEG F/BTU 0610 0010
DUTY - BTU/HR 317000, MTD - DEGF  31.0
SERVICE TRANSFER RATE-BTU/HR/FT2/DEG F 56.5
CONSTRUCTION
CORROSION ALLOWANCE  IN, . 1250 1250 EX.TUBES
DESIGN/TEST PRESSURE FSIG 1000. /CO3E 10060, #CODE
DESIGN TEMPERATURE  DEG F 200. 250,
TUBES - MAT‘L1SA-2i4 L.009" O0.D, THK: .0B3'WY NO. 22 LG. 15°'-0°
SHELL - MAT'L:SA-106-8 8,00° IPS  THK: XH
RETURN BEND HOUSING MAT'L: SA-516-70 TYPE« F.F,
SHELL FLANGES - MAT'L: SA-516-70
TUBESHEET - MAT 'L+ SA-516-70 CHANNEL HAT*L:C, STL. THIS BRAWING/DESIGN 1S THE PROPERTY OF Job No, 94-5714
ESSKEE%‘:I- . SHELL: COMP. NON-ASH TUEE: §.V. SS/NON-ASB L]
NNECTIONS ~-SI1ZE & RATING - SHELL1  6°-600% RF  TUBE: &°-GODE RF Hal.
CODE REQUIREMENTS:ASME SECTION VILI DIV. 1, W/ STAMP. %,K,HQLLAND,INC-
REMARKS : SANDELAST AND PRIME adich et ' Date o 5
X~RAY 10 % OF THE BUTT VELDS TULSA, OKLAHOMA L Appravad fer Cansl,
FOR SPECIFIED USE ONLY-NOT 10 BE LOANED/COFIED By
Growing No. Rev.
EXCHANGER SPECIFICATION SHEET AND gi—a714
NAMEPLATE FACSIMILE
Shi. 6 of 6
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