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Strength Weld Notes:

1] Joint components shall be meticulously cleaned
prior to welding.

2] Each tube end shall be welded individually without
stopping.

3] Preheat tubesheet to a minimum of 150°f (65°C) for
CS during welding.

4] All tube joint welds shall be proven using a soap
test (with minimum 15 psi air) prior to rolling.

5] Do all tube rolling after completion of welding.

6] The tubes shall be rolled for the entire tubesheet
thickness. Stop shall be used on tube roller that assures
expansion is within limits given.

7] Tube to tubesheet joints shall be welded with a
minimum of two passes. The first pass shall be 100%
examined by dye penetrant or magnetic particle
method. Remaining passes shall be welded without
interuption.

8] A helium leak test shall be performed in accordance
with ASME code, Section v, article 10. The shell side
shall be pressurized with helium while the exchanger is
inclined to provide a good flow of helium to a single
collection point on the tubeside. Any leakage in excess
of 1 X 10 -4 std. cc/sec warrents repair.

9] The tubes shall be rolled after completion of the
leak test. The final welds shall be 100% dye penetrant
or mag. particle examined.

—

1] Material{SB-407 Alloy 800H (UNS N08810)

2] Sudacemﬁaﬁfﬁl% Ra.

[ 2\

3] Tube Hole Detail: Drill, Double Groove & Ream 50 tube holes as shown.

Tube Hole 0.76" £0.002" Dia.
Chamfer Shell side 45" x 45° to help tube insertion.
Chamfer Tube side 1/16" x 45°.

Provide (2) %" wide x 0.015" deep grooves %" apart as shown.

4] Tubesheet dimensions and details must meet TEMA para. RCB 7.4
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General Notes:
1] Baffle edge and Tube Hole Finish to be workmanlike. HLE&L\OCA“Q“’ CERTIFIED FOR CONSTRUCTION ﬁ TG%%DST%]SPEQ%% fﬁgﬁgﬂ%ﬁ@ﬁ.
See TEMA para RCB-4 for details. ; g Phone: (281) 351-5999 ox: (281) 351-5996
urchased Baffle must be complete in all h in the drawing. DRAWN BY: DATE CHKD BY: DATE APPOLBY: DATE J wirw.texassystems.com
::H Miateral 18" Thick SA 240 316316L Plate, : 1L 04/23/09 0] 04/23/09 M| 04/23 /09 oravwnG TITE REFERENCE DRAWNGS
gl o - 9% \ : UNLESS OTHERWISE SPECIFIED TOLERANCE BAFFLE PLATE
NE g?as')ﬁj:c fﬁgigﬁﬂ (-) 0.004" dia. tube holes and (5) %2" (+)0.000" () 0.004 oo b L NEIR .y A ﬁ ) g
61 Baffle plates stacked and drilled in ane operacion. TEXAS SYSTEMS & CONTROLS, INC. CONFIDENTIAL _ E-240B EXCHANGER )/ 107, /
S INFORMATION 1S THE PROPERTY OF TEXAS SYSTES & CONTROLS, INC. AND IS FURNISHED FOR THE USE OF THE ASSGNED RECPENT ONLY. ey STEET SIZE . TDRAWING NO. REV. NO.
NO COPIES ARE T0 BE WADE OF THE MATERIAL CONTAINED HEREIN AND IS NOT TO BE DIVULGED 70 OTHERS, EITHER WMTHIN OR QUTSIDE TEXAS .
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SCALE 3" = 1’-0"

1] Material of Bellow Elements: Determind by vender.

2] Material of End Plates: SA 312-316

3] Calculations and Testing per ASME Sec VI Div. | and ETMA
4] Shell side DP: 80 Psig @ 1000° F.

Tube side DP: 80 Psig @ 1300° F.

A 5] Normal expansion/contraction: +/~3/16".

6] Upset condition expanison/contraction: +/-5/16".

7] Number of cycles: 8000 or more in normal condition.

Vendor to confirm available cycles for upset condition.

FILE LOCATION:
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BILL OF MATERIALS Cerlified By:
MARK [ arY | DESCRIPTION [ MATERIAL TEXAS SYSTEEfr&Ha&NTROLS INC.
10 Tom!
SHOP MATERIAL Tombal, Teos 77375
1 T [PIPE 10" SCH/STD 0.365° WALL SULS 4'-0° LG. (SHELL) SA-312 316/316L W (281) 351-5653 Wil TeresSystema.com I
2 7 [PIPE 10" SCH/STD 0.365 WALL SULS 9 LG. (CHANNEL) SA-312 316 RT-3 20/-15 1000 I*
T -7 |PPE 10" SCH/STD 0.965" WALL SULS (RePAD) Sh-312 316/31EL MAwp S-S 80;_]5 o M r
4 | 15 |PPE # SCH/STD 0.257° WAL SMLS 8" LG. (N3 N¢) SA-312 316/316L TUBE SIDE F D
5 | 1_5" |PIPL 3 SCH/STD 0.216° WALL SWLS LG. (N1 N2) SA-312 316 suewL sl =20 | *F AT [ 80 |Psi
§ | 2 |FLANGE 10" 300{ RPWN SCH/STD SA-182 316 MOMT e soe [ =20 | ¢ AT [ 20 _|Psl
7 2 |FLANGE 10" 300§ RFBL SA-182 316
o : VST - SERIAL NO. TED ]
9 T [TUBESHEET 10 3/4 0D x 37 THK. (SHT 4) E8-409 ALLOY 800H i
10 T [TUBESHEET 10 3/4° 00 x 3 THK. (SHT 3) 409 ALLOY 800H HYDROSTATIC TEST SHeLL SOE PG
i T ==TeRSKeT 107 300§ 304 S5 WHONG NON ASBESTOS C G CS OUTER RWG {HYDRO) TUBE SIDE| 120 | PSIG
12 > [GASKET & 300§ 304 S5 WNOING NON ASBESTOS 'C G CS CUTER RING (HYDRO)
13T 2 GASKET 10" 300LB RF 31655 SPIRAL WOUND "CG" TYPE, HERVICUUTE 835 FILLER CORROSION ALLOWANCE YR. BuILT_2009 |
14 32 |STUD BOLT 17-8 x 6 1/2" LG. SA-193 BBM SERVICE | LFG/SYNGAS PREHEATER
15 54 [HEAVY RUT 1 SA-194 BEM
e ] 0
6 T2 [PLATE 1/2THK ¥ 3" (BASE PLATE) SA-240 3i6/5mL | | WFO- FoR| Ml Ol N |
17 2 |PLATE 3/8° THK. 1=/ 7/167 x 11 7/16° (WEB PLATE) 5A-240 316/316L ||| P.0. NO. L 7000000159 |
18 | T-0" |PLATE 3/8° THK. 1—7 7/16 x 2 5/8" (RIB PLATE) SA-240 316/316L LTAG NO. [ £-2408/HE2 ]
19 T |ree'x1/4 (1) 636 (1) 6 x 7" (NAVE BRACKET) SA-240 316/316L || —n
2 1 |E82x1/4 x 2" (GROUNDING LUG) SA-240 316/31EL |  NDE, TESTNG & R
S - SHELL SID; SIDE
7 T |EXPANSION BELLOW 10 3/4° 0D x 0365 THK. (SHT 7) SA—312 316 || OTHERREQUIREMENTS - TUREST
I . ’ ¥ £ | SA-240 N16/316L | RADIOGRAPH RT-3 RT-3
AC 23 | 5045 |TUBE 3/4° # x 0.049° THK. x 60" + 0.25° LG. £B-515 ALLOY aocH) NONE NONE
T U X ; SAS ULTRASONIC . :
25 1 [SPACER TUBE 3/B'# x 0.035" THK x 17 1/2° LG. SA-240 316/316L || VAGNETIC PARTICLE NONE NONE
26 3 |SPACER TUBE 3/8'# x 0.035° THK x 19 1/8" LG. SA-249 316/31EL || LouD PENETRANT NONE TUBE ONLY
27 30 |SPACER TUBE 3/8'% x 0.035" THK X 9 1/2° LG. SA—249 316/316L UHAS1 UHA=51
2 T |TMERCD 1/4 —20 x 3-3 5/16° 2.5" TBE FG/A6L S5 || MPACT TEST BXEP.
29 5 |TE ROD 1/4 —20 x 4-0 7/16" 25" TBE 316/316L SS PWHT REQD. NONE ('?ES, NOTE 1 '} 2
20 12 |NUT 1/4"-20 UNC HEX 316 SS PICKUNG! NONE NONE
3 §  |LOCK WASHER 1/4 316 55
32 | 16 |PIPE 2' SCH/XS 0.2187 WALL SULS LG. (NS N6) SA-312 316 SURFACE PREP. "
33 7 |FLANGE 3° 300F RFWN SCH/STD (N1 N2) SA-182 316 & COATING, LS TUBESIDE
3 2 |FLANGE 2°_300f RFWN SCH/XS (N5 NG) SA—wz( 316 SURF. PREP.| _SEE 03556 PAINT SPEC SEE 03595 PANT SPEC
35 2 |GASKET * 300§ 304 55 WADNG NON ASBESTOS “C G CS OUTER RING (HYDRQ) |
3 5 |GASKET 2* 300§ 30+ S5 WNDING NON ASBESTOS "C G CS OUTER RAG (HYDRO, PRWER COAT| _SEE 03566 PANT SPEC STE 0306 PANY SPEG
37 INTERMEDIATE COAT| _SEE 03536 PAINT SPEC SEE 03585 PAINT SPEC
WARK 22-31 SEE SHT 3 FINAL COAT SEE 03536 PAINT SPEC SEE 03566 PAINT SPEC
1. MTRS REQURED FOR EACH HEAT NO.
2, MATERIALS MARKED WITH HEAT NO. - . 5 =
3. CARBON CONTENT OF 316 55 TOBE 004% ORHIGHER. WEIGHTS; WI-LBS CAPACITY =CALLONS :]
EMPTY : B H,0: TBD I
BUNDLE : 8 VESSEL + BUNDLE : TEQ
CAPACITY : TED VESSEL + BUNDLE + H,0 ¢ TBD
INSULATION; l
INSULATION REQUIRED: RS INSULATION THICKNESS: 2
[NSULATION TYPE; TED SHELL SIDE: TE0 B
JACKET TYPE: TED TUBE SDE;_ TBD ‘.
VESSEL DESIGN CODES & STANDARDS:
ASME CODE STAMP; SEC.MM DIV. 1 Q7 EDITION A-08 REQD. YES
NATIONAL BOARD REGSTRATION RED. _ YES 1
TEMA STANDARD c
NOZAE THFE ! MOZLE TIPE 2 NOZAE TYPE 3 NOZAE TFE 4 NOIDE TFE 5
™ Sl ™ ™ |
N5 1 2* 45" F ™
= - 5 xs SA-312 318 RF W 3008 SA-182 36 PSV-244 1 1.939° 0,218" 8.625" [y FIL e = E L
- "i 2- 0' xS SA-312 316 RF WN 300§ SA-162 316 PSY-243 1 1.939" 0.218" 8.625" o ? = V
= : : al 10 sA—312 318 ®F | wN | 3007 SA-182 316 SELL ouT T T o | | A L ;L J
N2 N o = A RE_ )| W | comog S iRl SHELL IN V| eoz | o237 | seest | AusH SEETT | WmETl | wmrTeEs | WmEmEs | emewen
N L 315. STD SA-312 316 RF W 2008 SA-1B2 316 CHANNEL OUT 1 3.088" 0.216" 8625 o A A ‘I
1 ) HE 5TD SA-312 36 RF wWN 300§ SA-1B2 316 CHANNEL N 1 3.068" 0.216" 8.625" o* ﬁ -
STMBOL QTY. | S7E | ORENTATGN | TYPE | RATANG MATL SCH. MATL FACNG | TYPE RATNG MATL DESCRPTION REPAD MATERAL | TYPE | norrit Lo, mfm o Srou | wn . REPADE = m:mg b ;__ Ei
morst il MECK FLANGE SERVICE RENFORCEVENT NOZZLE TYPE/DETALS B = i
_ VESSEL NOZZLE SCHEDULE — :
TEXAS SYSTEWS & CONTROLS, ING. CONFIDENTIAL | NOTES: /2% SEALE
S DRAWNG STATUS 2 SHEET SIZE fsToMER A
_ P o S FRESSURE RO WELDS AECORBNE TO U S0, e FoR T iRror ) | s M i DR i Bl s CERTIFIED FOR CONSIRUCTION NONE WM GTL, INC. TEX&SMSTXE'I;EMS&'&AQOTQIBQL%BINC. I
S NORUTEN S THE FROPERTY OF TEUSSISTEISE [ THICKNESSES UP TO 1IN, AND FOR 14 HR + 1) i} 310 Tomkel Powoy, (51 249 Tenaghy Rimsids
A P Db D R IEWEE BE A 1HR/N . OF THICKNESS FOR THICKNESSES IN EXCESS OF 1IN . JRR R IR AU I SV R SESCRER/ENG. TeE ROECT NANEJTTE TN C
ASSIGHED FECPENT (ALY, N0 CCPES RS 10 B2 MACE UNLESS OTHERWSE SPECIFIED ¢ | 04/22/08 | ANDFILL GAS T0 LIQUID PLANT DRAWNG TITLE REFERENCE DRAWNGS
OF THE MATERSAL CONTAED HEREN AND S MOT TO B2 . o DIMENSIONS ARE IN INCHES DRAWN BY oA PROECT TAG NUMBER £—240B EXCHANGER ogsea?
puCOGTES TGOS R oo m a2 pes m o e 2 ™04 /22/09 N/A LFG/SYNGAS PREHEATER
B DFFKERL S‘SE“ S & CONTRO S‘ APPROVED BY DATE CUSTOMER P.0. NO.
o e o * : ki k& i P b i M"W—CE‘ Jw 04 22 Og 7000000‘59 DRAWNG NO. SHT BiLL OF MATERIAL NO. REV. NO
m| DE ] Ba | B T Bk i T [ TE LINEAR ac’D BY DATE TEXAS SYSTEMS JOB NO. g % g & RV
[ REVSO = = 035% 03596HE2 1 0F 7 03596BHE2 2 J "
8 6 2l \ / - 5
5 4 | 8 2 $1// O 54/? i

6:\035XX\ 03596 \DRAWINGS\VESSELS\03596HE2.dwg
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3 30° Strength Weld Notes:
#107" [#273] 0. TYP.ALL
. 1] Joint components shall be meticulously cleaned
prior to welding.
no ) ” ) 2] Each tube end shall be welded individually without
SCALE 3" = 1 -0 SCALE 3= (o stopping.
reheat tubesheet to a minimum o °f (65 or
Tn 3] Preh besh ini f 150°f (65°C) ft
g [ 3] — CS during welding.
> 4] All tube joint welds shall be proven using a soap
{5)\(5,: 1n 1n test (with minimum 15 psi air) prior to rolling.
1 [7} 1 [ 6] 5] Do all tube rolling after completion of welding.
/ 6] The tubes shall be rolled for the entire tubesheet
TJ
‘7/ W 1 thickness. Stop shall be used on tube roller that assures
" » L e T
SE o i expansion is within limits given.
16 [ 2] 7 7 o) [ 3 ] 7] Tube to tubesheet joints shall be welded with a
minimum of two passes. The first pass shall be 100%
- in examined by dye penetrant or magnetic particle
A p method. Remaining passes shall be welded without
: interuption.
Q\TI}’ 15 [ 04 = 8] A helium leak test shall be performed in accordance
7o R - - - - - with ASME code, Section v, article 10. The shell side
(Q‘" 1 ] shall be pressurized with helium while the exchanger is
~o inclined to provide a good flow of helium to a single
e /f P & g
L L collection point on the tubeside. Any leakage in excess
TUBE PlTCH DETA“— 45, ) DETAH_ ,,A,, of 1 X 10 -4 std. cc/sec warrents repair.
9] The tubes shall be rolled after completion of the
S leak test. be: final we.lds shall be 100% dye penetrant
General NQI\eﬁ.\,.\ /)\ TUBE HOLE CROOVE or mag. particle examined.
1] Material ASB- Z :
Y e CERTIFIED FOR CONSTRUCTION Texas Systems & Controls, nc.
3] Tube Hole Detail: %ﬁg, ?{oxllblg _j(iﬁroi;eﬂ gaz R[e;xm 50 tube holes as shown. DRAWN BY: DOATE CHRD BY: DATE APPD BY: DATE Phone: (281) 33;{;5:23[355)“&““03;&(12515 351-5996
ube Hole 0.76" +0.002" Dia. : X
Chamfer Shell side %" x 45° to help tube insertion. L 04/25/09 10 04/23/09 M 04/ 23/ 09[orawNG TE REFERENCE DRAWINGS
Chamfer Tube side 1/16" x 45°.
Prg\[.'rildir(Z;'/;'S\:fiilc x 0.(;(15" deep grooves 4" apart as shown. U&kfsﬁsgﬂfigsﬁ\lsJIDNES-[FEED UNEA;OLERANS:E 1/8" FR ON T Tust SH EET
4] Tie Rod Hole: (6) @ 1/4" x 20 UNC x 1/2" Deep Tapped holes on Shell side. :
5] Tubesheet dimensions and details must meet TEMA para. RCB 7.4 TEXAS SYSTEMS & CONTROLS, INC. CONFIDENTIAL E_24‘OB EXCH AN GER

THS INFORMATION IS THE PROPERTY OF TEXAS SYSTEMS & CONTROLS, INC. AND IS FURNISHED FOR THE USE OF THE ASSIGNED RECPENT ONLY.
NO COPES ARE T0 BE MADE OF THE MATERIAL CONTAINED HEREN AND IS NOT T0 BE DIVULGED TO OTHERS, EITHER MTHIN OR CUTSDE TEXAS
SYSTEMS & CONTROLS, INC. WTHOUT SPECIFIC APPROVAL OF AN OFFICER OF TEXAS SYSTEMS & CONTROLS, INC.
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