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. . IContract: 10E0541A01
:I_LLIJ u— I |Equip. No.: 56-D-02 ﬁ:ILI.I.I
. HORIZONTAL VESSEL IRevision : 3 Date : 14-Nov-2011 5d|=-‘|4
ibn rushd it -
DATA SHEET Unit : 56 - Sulfolane
P.0. No.: @
FLUO R, Document No, :  D8-56-DA-502
Sheet T of 2 CTCIcorPoRTION [REV |
1" Client: Arablan Inaustrial FIDers company Plant: Sulfolane
2] Service: Reformate Splitter Receiver Site: Yanbu, Kingdom of Saudi Arabia
af DESIGN SKETCH
4
5] VESSEL DIMENSIONS: ID: 3000 TIT: 9000
5|
7 8000 f
j S Py P o P
s (a} (As) CRICTT Y {av}
10 N ‘-I' " Y ;—f\ o ‘}a—'; 2N
1 i i BLHBKY)  fem; AU} {BB} {80}
12 1490 : S ‘-'/A S \-f’ h T
— i | I [ | Lo
13 [ -T T H - ! -r el
14 e [N RN PRIV PRI NP DU
s T ! ! | T ~
13 s/ ! 1 | AN
18 / : ' ! i ! 4
17 II l DISTRIBUTOR TYPE (8) ; ! \\
18 ! L~ (NDTES & & 9) E g | | I
19
- ~+ -t — T — — - —
A 1
21 "l | sany ! i | 7| [P vommex BReasEr l !l
22 ~p ! 18 o (NOTES 8 & 10)
Y ' — 152 3 — 1 /
I A N E N AN
24 \ = : /
25 ~ i l I % e-d } [ _| _L _L < BIS )
PR PO | . —r e — e R
25 0or A | [Secom 21 T T -
2 | | | ;| | \ —
| 1 I | ! e - —
2 L b — P £
” L @ B0, iBN) 2
{AM) -~ R g
30 e’
o - 8
VORTEX BREAKER [ = (NOTE 7)
32 THG 3-122 ! GRADE
; S s
34
35| DESIGN CONDITIONS CONSTRUCTION
36]_Pressure: 4.5 bar(a) MATERIALS | CORROSION ALLOWANCE
37| At: 155 c Shell: SA-516-70 3 mm
38| Vacuum: Fv bar(g) tnternals: C.S. na mm
]| At: a4 oG Lining/Cladding: n/a a mm
0] Min. Design Metal Temp: 9 (Note 14) ¢ Head SA-516-70 3 mm 0
41 At MAWP bar{g) Boot SA-516-7/0(KCH] [ mm 0
42] Maximum Liguid Level: {Note 4813} mm INTERNALS 0
43] Specific Gravity of Liquid: 0.701 BULK LIQUID
a DENSITY | HOLDUP aP
asf OPERATING CONDITIONS DESCRIPTION xg/m? Vol, % bar
26| Pressure +: 11 bar{g) Packing/Tray: n/a n/a nfa 0
| AL 44 °c Catalyst: n/a n/a n/a
48' Vacuum -: bar(g) Mist Eliminator: n/a nfa nfa
40 At: c |
50] Low Temperalure: ' c NOTES & SPECIAL CONDITIONS
5‘5' AL} bar{g) Stress Relieve (Process Reasan Only): [NO .
52' Hydrogen Partial Pressure; i bar{a) Vessel In Special Service:
s3] At:| °c Steamout Required: Yes
a4 INSULATION
55| Type: Hot
56] Reu'd Thickness: 140 mm o
57' Fireproofing: Yes (75 mm) A
|
59
60
61
62
63
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ver . [Contract: 10E0541A01
e | U_JI |[Equip. No.: 56-D-02 —4l7l|-—l-l-l
. ‘ HORIZONTAL VESSEL IReViSiOII ;3 Date : 14-Nov-2011 5ﬂlbiﬂ.
1l3n (Ughd DATA SHEET I:ngt;l 56 - Sulfolane
.0. No. :
FLUOR |pccument No. : DS-56-DA-502
® Sheet: 2 of 5 CTCECORPORATION REV
NOZZLE SCHEDULE

1 SIZE PRESSURE

2 TAG ary in RATING DESCRIPTION

3 Al 1 24 150f# RFWN |INLET W/ INTERNAL PIPE

F | AM 1 26 1504 RFWN  |MANWAY W/ DAVIT (ARSME B16.47 Series B)

| AS 1 2 150§ RFWN  |STEAMOQUT (NOTE 12) 1]

| AU 1 12 3004 RFWN_|RELIEF

7] BB 1 B8 150§ RFWN  |VENTILATION W/ BLIND

| BL1 1 1112 150# RFLWN JLEVEL

o BL2 1 1112 150§ RFLWN |LEVEL
10) BN 1 14 150§ RFWN  |OUTLET W/ VORTEX BREAKER

1 BO 1 16 150# RFWN  |QUTLET

12 BR1 1 1 150§ RFLWN |LT 0
13 BR2 1 1 1504 RFLWN LT 0
14 BY 1 2 150# RFWN |VENT

15 BD 1 2 150§ RPNN {DRAIN

18] AE 1 a 150§ RFWN |EQUALIZING (NOTE 1)

| BK1 1 2 3004 RFEWN [LEVEL (NGTE 1)

18| BK2 1 2 3004 RFLWN |LEVEL (NOTE 1)

19 BW 1 2 150# RFWN |DRAIN W/ VORTEX BREAKER (NOTE 1)
29 BK3 1 2 3004 RFLWN |LEVEL
21 BK4 1 2 3004 RFLWN [LEVEL
22
23]
24
25
26]
27
28
29
30
]
32
33
3] NOTES:
35] 1) This vessel tag number 56-D-02 is the existing vessel 51-D-13 Cyclar Stripper Receiver modified for Reformate Sylitter Receiver service.
36) Part of modifications are installation of new nozzles AE (Equalizing), BK1/BK2 (Level) & BW (Drain), and boot as well as replacement of
37] existing pipe distributor and vortex breaker, Existing design condition: 11.1 bar(g} @ 120°C, new design condition: 4.5 bar{g) @ 155 °C.
s8] 2) CTCl to verify the available thickness after evaluating maintenance records and performing UT testing and confirm.
39 The CTCI to provide necessary ASME code documentation for the repair "R" stamp and new nameplate.
40]  3) Dimensions are in millimeter unless otherwise noted.
41I 4) Vessel shall have a Normal Liquid Leve) {NLL) held-up to vessel centerline, HLL=1957 mm, LLL=1043 mm.
4z 5} Vessel and boot heads are 2:1 Elliptical.
431 6) For nozzle elevation and orientation refer 1o vendor cerlified drawing no. DA-7034-02-001 Rev.2 dated 6/1/97.
44l 7) Suitable location of boot to be verified based on vendor certified drawing no. DA-7034-02-001 Rev.2 dated 6/1/27.
458 B} Existing pipe distributor at inlet nozzle Al and existing vortex breaker at nozzle BN shall be replaced,
48]  9) For details of pipe distributor at inlet nozzle Al see UOP Standard Drawing 3-183.
47]  10) For details of vortex breaker at outlet nozzle BN sea UOP Standard Drawing 3-123.
488 11) ASME cede stamp is reguired.
48] 12) Steamout at 150 (232 max.) °C and 3.5 {4.1 max.) bar (g)
sof  13) Boof interface liquid level: BLL=1032 mm, LLL=748 mm.
51 14) The Min. Design Ambient Temperature should be 6°C.
«| [THE ESTIMATED MECHANICAL WEIGHTS w/ THE ADDITION OF
s3] |BOOT AND NOZZLES (kg)
s4] |FABRICATED 24100
ss| JEMPTY 43860
s6] JOPERATING 68860
s7] |FULL OF WATER 101300
sg] JTHICKNESS ARE BASED ON VENDOR CERTIFIED DRAWING No. DA-7034-02-001
ss| IREV.2 DATED 6797 {mm}
eo] JSHELL 21
6] |HEADS 23

N OC O
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00?\0 TITLE : AROMATICS cmcté > g
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)

=

?0 PROJECT SPECIFICATION
JOopP 550589 - 301 - 1 se=r /5
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L)

VESSELS

SERVIE STRIPRSR RECEIVER [ 1724 10 =Su3-Cl-D- |3
Design  JINT_11.1 BaR o) 2120 °Cf(=} BY CONTRACTOR
Condi tisme |27 . 1z
at Top Hatal Temperaturz (Min)  S<C
Coerating 35 o
Conditions *C
Redisgraph K’
Postweld Heat Treat MR
Jojint Efficlency HR
Heleriel Snecifications
Heads S SASIE~T0 O
Shell N SAkIE-Tp ¢

uch dats.

LY

VO ONG 3-122

H

EL. +{vao

eproduced In any maaner o

in a stoned agresment with UoP relating to

/—'TANGENT

Thizkness | Corraston
Bhell  Reguired by+ Aflovance B | s
Cede=na. an, Min) =

3 __—E—-]_

Heads f_g_ HH- E:I @

¥ezazl Keeds
Vegsel 2:1 BLLIPTICAL H
B iy i g H— &
hecesgories hpplied by Fabricater
Ladder L Pletfors Clips AS REMUSRED (=) LA
Iasuletion Clips & Rings Y=5 =

Vessel Support TES
Noziles and Hanways .|

. Size
Ko Inthss
24 I ET
25 HARWAY ()
Fy STEAMSUY 3l 16
[N RELIEF 24
8 VERTILATION L1350
1572 jsver
14 CUTLET
6 QUTLET
i LLS
2 VERT

15t

umn

9000

Hara Bereize

Al
AN
a5
Al
£3
oL
84
B)
£3
BY

©

e property of UOP and shalt aot be discleaed ko othera or r

R [ Y] IR IRy PR NN DR D Y

o

—

Z
D27 | DRAIY &

520
[Tl

TAHGENT N
AN
VS

Class - £KST CLESO {+} BHZET 2-NOTZ
(2} 4851 £L300
Fazing = RAISED Face

»
DISIDGTER TWPEL C
w0
5]

G 3-100

Hormal Liguid Level = VESSZL CENTERLINE

Specifie Gravity = 532 Crewings Raferred %o in this: Specificeticn
3-122-0 | 3-322-0 { 3-317-1 | ] ] f

vaed for any purpose whatsotver except by written permlsaton oy ax provide

NOTE = These dota are confldenktlal and th
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|contract: 10E0541AM
a1y (| IEquip. No:  56-D-03A/B é.u Loss
. VERTICAL VESSEL Revision: 3 Date:  14-Nov-2011 :
ibn rushd DATASHEET [Unit: 56 - Sulfolane salbsia
|PO No.: @
|pocument No. " DS-56-DA-503
|Sheet: 1 of 2 cTCIcorporaToN  [REW
1 CLIENT: Arabian Industrial Fibers Company (Ibn Rushd) PLANT: Sulfolane
V4 SERVICE: Clay Treaters SITE:  Yanbu, Kingtdom of Saudi Arabia
3 DESIGN SKETCH DESIGN CONDITIONS
4 VESSEL DIMENSIONS: 1D: 5900 mm T 9900 mm Pressure; 20.6 bar(g) at 230 °C
5 Vacuum: v bar{g) at 200 °C
6 Min Metal Temp: 9 (Nete 8) °C at bar(g)
7 Maximum Liguid Level: | NOTE 4 mm
3 Spegific Gravity of Liquid: | 0.688 at °C
9 OPERATING CONDITIONS
10 Pressure: 15.5 bar{(g} at 160 °C
" Vacuum: bar{g} at °c
12 Low Temperature; °C at °C
13 Hydrogen Partial Press. bar(_g) at G
14 NTERNALS & INSULATION
15 Bulk Liguid Pressure
18 DESCRIPTION Density Holdup Drop [
17 = kgfm? vol% bar [
18 = _ T Packing: _
19 — Calalyst: 1
20 ] e Mist Eliminator;
21 - 5800 1D Insulation somm Hot WM Coid [
22 Fire Proofing 75mm vYes N No L[]
23 _JE\ ! CONSTRUCTION N
‘ -
J - \ v | o |
26 Shell: SA-516-70 3 mn |
27 A Heads: SA-516-70 3 mm
27 DISTRIBUTCR Lining/Cladding: mm
(SEE NOTE 3) - -
28 Internals: mm
29 SPECIAL CONDITIONS
30 Stress Relieve (Process Reasen Only): Yes I No L[]
34 3 p— Vessel in Wet Sour Service: Yes [i No
2] & 2 Steamout Required: Yes No W
33 =
34 See Noles on Page 2 [
35 B
36
o - —
8 o _
39 ri o
40 . 1 T
41 e 20-30 MESH SAND: +uny 150y —
42 b 10.20 MESH SAND = 150 -
3 o 4.5 MESH SAND ] ]
x TANGENT—* 24 MESH SAND —
46 -
47 % B
49 SUPPORT SCREEN~—1
49 WG 3331 [THE ESTIMATED MECHANICAL WEIGHTS {ka) | 2
50 —E— | s R PIPE FABRICATED
LEOW
51 ACCESS QPENING j EMPTY
52 - OPERATING 588,500
53 *BED MATERIAL, CERAMIC/ALUMINA BALLS AND SANDC TO BE PROVIDED BY OTHERS. FULL OF WATER
54 B THE ESTIMATED WALL THICKNESS {mm) 2
55 TOP HEAD ]
55 _{sHELL i _ _
57 BTM HEAD B
58 JskirT ]
59
60 _
61 ]
62 T




Contract: 10E0541A01
kg i Equip. No.:  56-D-03A/B ..é:.l Lisa
sy 4 wh‘d VERTICAL VESSEL Revision: 3 Date: 14-Nov-2011 e
= DATASHEET [unit: 56- Sulfolane
|[PoNe.:
DocumentNo.:  DS-56-DA-503 L
Sheet: 2 of 2 CTCICORFORATICN . =]
1 NOZZLE SCHEDULE
2 Size Pressure .
A Tag Qty. i Rating Description —]
4 AH 1 8 300#RFLWN RELIEF
5 AM 1 20 300#RFLWN MANWAY
6 AV 1 3 S00#RFWN VENT
7 BB 1 24 S00#RFLWN MANWAY
L] BJ 1 8 300#RFLWN INLET
9 CwW 1 8 300#RFWN DUTLET
10
11
12
13
14
15
18
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
NOTES:
1. Formerly Cyclar Clay Treaters, 51-D-14A, B, no changes. |
Clay catalyst-lt is intended that the initial inventory of catalyst/chemical be filledireplaced prior to startup.
2. Clay treaters {two required). [
8" distributor per UOP STD DWG 3-314. N
3. Provide 2 {total) slots 8 mm wide at 45 DEG on either side of vertical centerline (pointing up). [
4. Normal liquid level {NLL) is liquid full. [
5. Ladder & Platform Clips : As required. |
6. Insulation Clips & Rings : Yes. il
7. Vessel Support : Yes. N
Vessel heads are 2:1 Eliiptical. |
8. The Min. Design Ambient Temperature should be 6°C. .
9. The clay catalyst quantity is 235m™ Treater. 3
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= =|Pazteeld Heat Treat MR LAY
o #{Jaint Efficiency WX
-]
ER Hateriel Spacificasions - 630 MESH
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T SiMari e Size Servite
5 o Inzhes o
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ARABIAN INDUSTRIAL FIBERS COMPANY

IR-Il AROMATICS PROJECT

PROJECT NO.10E0541A01

DOCUMENT TITLE:
TATORAY REACTOR DATA SHEET

DOCUMENT NO:

DS-57-DA-503

GN-502 84.10

55280

ARABIAN
: | U"I INDUSTRIAL @
J FIBERS COMPANY]
?t 55 UG | «’;F YANBU, KINGDOM| cTC| cORPORATION
OF SAUDI ARABIA
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.. |Contract: 10E0541A01
e N | [Equip. No.: 57-D-03 —ﬁ-.-lLl-l-l
ibn rushel VERTICAL VESSEL Revision: 2 Date: $1-Aug.-2011 | ey
DATA SHEET Unit: 57 - Tatoray

PO No.:

Document No.: DS-57-DA-503 )

Shest: 1 of 3 CTCICORPORATION [ RreEV
1 Cliant: Arabian Industrial Ebers Campany Plant: Tateray
2 Service: Tatoray Reaclor Site: Yanbu, Kingdom of Saudi Arabia
3 DESIGN SKETCH DESIGN CONDITIONS
4 VESSEL DIMENSIONS: ID: 4000 mm T 5500 mm Pressure: 34 bar(g) at 518 po
5 Vacuum: Fv bar{g) at 482 T
3 Min. Matal Temp: 9(Note 14) T at MAWP  bar(g)
7 Liquid Level: Full {Note 3) mm
2 Specific Gravily of Liquid: at T
a OPERATING CONDITIONS
10 Pressure; 28.1(Note 4) bar{g) at Max.495 T
12 Vacuum: bar{g) at T
12 Low Temperature: T at T
14 Hydrogen Parlial Press. bar(a) at 1Y
15 INTERNALS & INSULATION
e Bulk Liquid Prassure
17 DESCRIPTION Density Holdup Drop
18 kg/m? vol% bar
18 Packing:
20 Catalyst: 715 {Note 6)
21 Mist Eliminator:
23 Insulatian 125mm Hot . Cod L[]
23 Fire Proofing 75mm Yes BN No []
2 CONSTRUCTION _
25 . Carrosian
26 Maledals Allowance
27 Shell: A307 GR. Hor GR. 12 3 mm
28 Heads A307 GR.Hor GR. 12 3 mm
29 Suppert mm
a0 SPECIAL CONDITIONS
1) Siress Relieve (Pracess Reason Only): Yes || No .
32 Vessel in Wet Sour Service: Yes L[] ~o W
33 See Page 3 for Design Sketch Steamout Required: Yes [1 No I
34
35
36
k1
38
39
40
41
42
43
44
45
46
a7
48
49
50 |WEIGHTS ARE BASED ON THE VENDOR CERTIFIED DRAWING Mo,
51 57D03D0W0001 Rav. 4 3724197 2
52 - EMPTY 115000
53 OPERATING 222200
54 FULL OF WATER 218100,
55 THICKNESS ARE BASED ON THE VENDOR GERTIFIED DRAWING No.

[mm}

56 TOR HEAD (Note 5)
57 SHELL {Noie 5)|
58 BTM HEAD (Note 5)
59 SKIRT
50
]
82
64
55 |
66

Matice: This drawing has not been published and 15 e sole property of Fluar, and is lent 1 tha bomower for his confidential use only, and In consideration of the loan of this drawing, the bomawer agress to retumn | upon reguiest and agrees thatit shall not be reproduced, eoptad, lent
o tse di af directly or nor used for any purpose other than that for which it i specifically fumished,
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- . |Centract: 10E0541A01
b S PPy | [Equip. No.: 57-0-03 ﬁ:"—'—'—'
:Ilhﬁ (‘USI’\C’ VERTICAL VESSEL Revislon: 2 Date: 11-Aug.-2011 _salhia
DATASHEET Unit: §7 - Tatoray
PO No.:
Document No.  DS-57-DA-502 )
|sheet: 2 of 3 CTCILCCRPORATION REV
7 NOZZLE SCHEDULE |
2 Tag Qty. S.rze F'res‘sure Description ——
3 in Rating
4 A 1 18 B00# WNRF et
5 B 1 301.D. Special Manway
6 c 1 18 EO0# WNRF QOutlet
7 D 2 ) B00# WNRF Catalyst Withdrawal
8
]
10
1
1z
12
14
15
16
17
18
19
20
21
22
23
24
25
26
27 NOTES:
28
29 1) Existing, For reactor modifications see UOP Dwg. 951609-304-01-A1 Rev, 0, Reactor Sectional Elevation llem Na. 57.D-03.
3o Z) Al dimensions are in millimeter unless otherwise noted.
E)l 3) Forvolume of caramic/alumina balls (1o ba supplied by others), see UOP Project Specification 560695-312,
32 4)  Operating Pressure: 29.7/28.1 bar{g) {Top/Battom), Operating Temperature: 482/495 °C (Top/Boiltom). 2
) 5) Manufacturer/Gontractor is respensible to comply with all 2pplicable codes and standards including any additional requirements specified in the Uop

34 Speciflcation.

48 6) Design ceramic/alumina balls density; 2160 kg/m3

35 7) Allinternals to be fabricated to pass thru a 30" manway.
36 8) For exisling UOP drawing see Project Specification:

3z 560695-304-1 Sheel 5

38 560695-304-1 Sheet &

39 560695-304-0 Sheel 7

40 560695-304-1 Sheel 8

41 560695-304-1 Sheet &

42 9) ASME VIl div, 1 Ed. '95 code stamp is required.

43 10) Following UOP Standarg Specification: 3-12-2.

44 11) Following UOP Praject Specification; 560688-102.

45 12) Allinlet ceramic balls shall be type | and comply with the requirement of UOP Standard Specification 3-37.

47 13} Material used shall be in accordance with the following specifications:

48 Plate - SA387 Gr. 11 or 12

49 Forgings - SA182 Gr. F 11 or F12

50 SA336 Gr.F 11 or F12

51 Pipe - SA235 Gr. P11 orP12

52 14) The Min. Design Ambient Temperature sheuld be 6 °C.

Hotice: This drawing has net bean published and is. Ihe sole property of Fluer, and Is lenl {o the borrower for his C anly, and |n consideration of the foan of his draving, the bostowsr Agrees 1o retum il upon reques! and agreas Lhat it shall nol be reproduced,
copied, lenl or atherwise dipased of direslly b indirectly, nor used for any purpose cther than thal for which it Is specifically fumished.
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CTC! CORPORATION |

REVISIONS
CLIENT : IBN RUSHD MARK & @ @ @
PROJECT PTA & AROMATICS - APRD |7~ [ & T
TITLE : ARDMATICS CHKD
JOB NO. : 51046 MADE ] W Pl FH.

DOC. NO.: D5 -59 -D-003

{i/9

DATE | AMR.01 M4

P 1!

bis'snl

-y

25 East Algenquin Road - Des Plaines, Mmoo B2017-5017 - USA,

REACTORS

(Irem Moo 577-D-03)

PROJECT SPECIFICATION

560695 — 304 O Sheet 1

REV . DATE - 8Y :APPD|REV DATE BY APPD
O\l [feBoP V7P ! i
i 1 | ] ]

_ : : —_

st shzl it B dlisclised e ofers o repriduced o sy ssmner or ssead for any parpose whilsoever exeepl by

peeement with VO retating o such data,

These dha are comlidemtiol amd the propeny ol VOP

sriteen penmission o sy pravided o signed o

NOIE -

NOTES

DESCRIPTION

INLET ELBOW

SKIRT DETAIL

REACTOR SKETCH

REACTOR DETATLS

INLET DISTRIBUTOR

SHEET

o
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77

These datat ase condidentiad amd e propenty of GOP and shall not e diseloseed 1o others or reproduced in iy ntmner or used Tor any purpose whitlsoever exeept by

writien peeitission or as provided in o sigaed ageeement with GO0 eelming to sueh data,

NOYTL -

CTCI CORPORATICN

BS-57-D-003 (34)

25 East Algonquin Road - Des Plaines. lllinos §0017.5017 « USA

560695 -304- O

PROJECT SPEC:FICATION

Sheet

2

REV . DATE -~ BY .APPD|REY

DATE

5Y

APFD}

O itt)5/s=BPp |
REACTORS ’ ! |

i H H

E NOTES
5-D-03
The Tatoray Reactor (E=3783) shall be constructed in accordance
with the following:

ASME Boiler and Pressure Vessel
Code, Section VIII, Division 1,
Pressure Vessels (Latest Edition and
Addenda).

Code(s):

UOP Standard Specification 3-12-2
UOP Project Specification 560688-102

Specifications:

Where "MR" is specified, it indicates that it is the manufacturer's
and/or contractor's responsibility to comply with all applicable
codes and standards including any additional requirements
specified in the UQP Specifications.

Skirt to shell atiachment shall be constructed as shown on the
reactor elevation in this specification. Attachment designs must
accommodate full, external, on site Ultrasonic Angle Beam
examination of the shell’head weld(s).

All nezzle projections shall be MR unless noted otherwise.

Reinforcement for nozzles and manways shall be integrally
provided in nozzle neck. All nozzle and manway attachments shall
be in accordance with figure TW-16.1, sketch { of section VIII,
Division 1 of the ASME Code. Sketches -1 and -4 are recommended
configurations.

Flanges that are not within the scope of ASME/ANST B16.5 shall
comply with section VIII, Div. 1 of ASME code.

All flanges intended for use with spiral-wonid gaskets shall have a
flange surface finish 0f125 Ra minimum to 250 Ra maximum.

Material used shall be in accordance with the following
specifications:

SA387Gr. 1lor 12

SA182 Gr. Fl11 or Fi2
- S5A336 Gr.Fllor Fi12
SA335 Gr, P11 or P12

1. Plate -
2 Forgings

1

3. Pipe

Gaskets for use with raised face flanges shall be spiral wound with
non-asbestos filler. These gaskets shall be designed per API 601 and
shall be suitable for service.

509082
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CTC1 CORPORATION

DS —57-H-003 (34)

25 East Algonquin Road » Des Plaines, lllinois 50017-5017 « USA.

PROJECT SPECIFICATION

560695 -304- © Sheet 3

REV ' DATE . BY -APFD|REV  DATE 8Y APPD

O a7 BPPY
REACTORS A

s : s
H H t

! '

Main reactor welds shall be full penetration double butt (or
equivalent) welds free of undercuts and ground for
radiographic inspection. They shall be designed to permit
100% radiographic inspection.

Welds attaching non-pressure-retaining components to
pressure-retaining compoenents shall be full penetration. All
fillet welds attached to pressure-retaining components shall
be ground to a smooth, concave contour.

All pressure retaining welds of the vessel, including any weld
between an integral skirt to pressure vessel forging and the
bottom head or shell of the pressure vessel, shall be located
and fabricated to allow full, external, on-site Ultrasonic
examinstion. For heavy wall pressure vessels (defined as a
shell thickness in excess of 2 inches), or any pressure vessel
utilizing an internal lining (clad or weld overlay) a calibration
block for Ulirasonic examination shall be provided. The
calibration block shall be in accordance with ASME Section V,
Paragraph T-542.2.

All components {regardless of size, thickness, or product
form) shall be Postweld Heat Treated in accordance with
ASME Section VIII, Division 1, except that the hold
temperature shall be 12759F + 259F (691°C= 14°C).

The maximum room temperature tensile strength of all
pressure-retaining components, materials, and welds shall be
100,000 psi (690 MPa).

The product analysis content of Tin and Phosphorus for all
pressure-retaining components shall meet the following
weight percent limits (welding consumables included):

8n < 0.015%
P <0.012%

EXAMINATION/TESTING

A.

Ultrasonic:
All weld reinforcements shall be contoured to allow proper
interpretation of Ultrasonic examination.

G

50908

-3
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CTC! CORPORATION

| DS-57- -003 (4/2)
m PROJECT SPECIFICATION

25 East Aigonguin Road « PO Bax 5017 » Das Plaines, Binois §0017-6017 « USA 560695 304 | SHEET 4

REV [ DATE | BY |APPD|REV( DATE BY 1APPD

REACTORS o 1 5/19/%] BFP 1
K11 20 Tiuj 700

R,

!
|
!

B. Impact Text:
Charpy V-notch impact testing is required for all pressure-

retaining components and welds. Impact tests shall be
conducted in accordance with ASME Section VIII, Division 1,
Paragraph UG-84, except that there shall be no exemptions
from impact testing, and the {est temperature shall not exceed
0°F (-18°C), When the tested component or weld will receive
bkeat treatment, the test specimens shall be supplied in a
completely heat-treated condition.

C. " Magmetic Particle Examination:

1. Examination shall be in accordance with Appendix VI of Section
(1)  VIII, Division 1, of the ASME code. If prods are used, tips shall be
carborn steel, not lead or coppper.

2. All plate edges shall be examined after trimming, but prior to
welding, to reveal laminations and injurious segrepations.
Laminations and injurious segregations shall be removed by
chipping or grinding and shall be re-examined to assure that all
defects have been removed.

produced In nny manner or used for any purpose whaisoever except by

3. Double-butt welds shall have the initial root passes, including root
tack welds, chipped, ground and gouged to sound meta), and the
back chipped welds, welding groove and plate edges examined to
assure that all cracks, pin holes, porosity or other weld defects are
removed before commencing welding on the second side.

4. All weld root areas shall be examined before and after removal of _
defects.

D. Chemica} Anglvsis:

1. Certified chemical analysis of all automatic weld wire is
requiired. A check analysis of every 15th reel of wire or heat for
alloy content is reguired.

2 Sample of each complete shell, head and nozzle weld shall be
analyzed to confirm required alloy content. Samples to be taken
from the inside weld surface prior to weld overlay.

a signed apreement with UOP reluiing to such data,

|

il and the propenty of UQP and shall not be discloscd to athers or re

written permission or us provided in

NOTE - These data

3o

5090214
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CTCI CORPORATION

P5-571-D-003 (¢4)

Uop

25 Lol Algaragulo Wil = 00 Tloe S8 T = Bos Pldoes, Bl WRITESULT « USA

REACTORS

- @
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NOTE - Thene datn nre confidentinl and the property of UOP and shall not be

or used for any purpose whalssever except by written permission or as provided

pr PROJECT SPECIFICATION
25 East Algonquin Road « PO Bax 5017 - Das Piaines, Kinois 60017-5017 + USA 560695- 304 =0 SHEST T
. REY | DATE BY |AMVD | REV | DATE BY | APVD
o_lul)7/57]BPE
REACTORS
L
il
NAME INLET ELBOW DETAI mem B=528%  51)-D)-g3
@

PIPE SPQOL AS REDUIRED
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MA
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TO S5UT WORKING CLEARANCE
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NOTES:
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NOTES:
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REACTORS

General Notes
¢ Notes Applicable For Existing Reactor

A. Customer/Contractor shall verify that the structural and mechanical condition of the existing reactor,
support and foundation are satisfactory for continuing operation at the revamp design conditions and
under current applicable codes and practices.

B. Customer/Contractor to verify existing dimensions in field.

C. Vacuum design is specified for reactor that can undergo a vacuum condition for the following
scenarios:

1. Process fluid is allowed to cool.
2. Vacuum condition during start-up or shutdown.
List of Reactor Drawings

For reactor details see the following UOP Drawings:

Drawing Number Revision Title
Qi2HE3-304-01-Al 0 Reactor Sectional Elevation
932885-304-02-A1 0 Catalyst Withdrawal

List of Fabricator Drawings

The following drawings were used as reference material for UOP drawings 932685-304-01-A1 and
932685-304-02-A:

Fabricator Drawing Number Revision Title

OFFICINE LUIGIRESTA 4647 4 Tatoray Reactor Assembly
OFFICINE LUIGI RESTA 4647/ A 0 Reactor Details
COSTACURTA B.96.669 3 Removable Internals Tatoray

Reactor
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ARABIAN INDUSTRIAL FIBERS COMPANY
IR-Il AROMATICS PROJECT
PROJECT NO.10E0541A01
DOCUMENT TITLE:
REGENERATION GAS DRIER DATA SHEET
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DS-57-DA-512
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[Contract: 10E0541A01
|Equip. No.: 57-D-12A-C =z, L:_u
e y . J I VE%‘R?:;:EEES-?EL iﬁ:\ifti:sinn: :7 i Date:  14-Mov.-2011 5‘ ﬂﬂ}"l o
ibn rushsd [Powa:
|pocument No. DS-57-DA-512
fsheet: 1 of 2 CTCI CORFORATION [ REw
1 CLIENT: Arabian Industrial Fibers Company (Ibn Rushd) PLANT: Tatoray
2 SERVICE: Regeneration (Gas Drier SITE: ‘Yanbu, Kingdom of Saudi Arabia
3 DESIGN SKETGH DESIGN CONDITIONS
4 VESSEL DIMENSIONS:  ID: 4102 mm T 7303 mm Pressure; (Note 2)  bar(g) at  {Nete2) “C
5 Vacuum: Fv bar(g) al 260 °C
[ Min, Metal Temperature: g (Note 13) °C al MAWP bar(g)
7 Liquid Level: EMPTY mm
] Specific Gravity of Liquid: N/A at c
2] OPERATING CONDITIONS
10 Pressure: (Note 3) bar(g) al  (Note3) °C
1 Vaguum: bar(g) at c
12 Low Temperature: c at °c
13 Hydrogen Pariial Press. bar{g) at c
14 INTERNALS & INSULATION
15 ol SCH MR PIPE Bulk Liquid Pressure
15 R /“"“ LR ELBOW DESCRIPTION Density Hoc:dup Drop
17 DWG €35997-A kgfcm3 vol% bar
18 TANGENT Packing:
19 Catalyst;
20 4102 ID Mist Eliminator:
2 Insulaticn tHot M Cod L[]
22 03 :‘.’4 :*;:;::::‘mz Fite Proofing Yes [1 No [J
23 2240 TYPE 316 CONSTRUCTION
24 OVERLAP 150 MM AT JOINTS Materi Corrosion
aterials
% F 19 MM BALLS « /] 150 Allowance
26 Shell: SA-516-70 3 mm
27 Head SA-518-70 3 mm
28 MOLECULAR STEVE: — § Body flange mim
29 E E60KG /CU M SPECIAL CONDITIONS
30 Stress Relieve (Process Reason Only): Yes L1 No [
31 Vessel in Wet Sour Service: Yes [] No []
32 ACTIVATED ALUMINA =] g Steamout Required; Yes [] No WM
3 FSOKG / CU M 2
34 ! See Notes on Page 2
5 ACTIVATED ALUMINA =]
36 ‘8OO KG J €U M 8
ar 0 "
38 Elﬂi
a9 DWG 3-115 F=— 3 MM BALLS + —— isa
2 I = S s
41 { OMIT GRID BAFFLE ) L.7op oF RING SUPPORT | 300
42 TANGENT ——
43 [
“@| o L
45 Al vaows 3122 — = —{ow]
4 ™~
47 = [“— SCH MR PIPE
T AND LR ELEOW .
48 ACLESS DPENING l L 200 _
w]| - : S E23  |FLUOR'S OPINION OF THE ESTIMATED MECHANICAL WEIGHTS tka)
50 FABRICATED —
51 EMPTY
52 OPERATING
53 FULL OF WATER
54 |[FLUOR'S OPINION OF THE ESTIMATED WALL THICKNESS (mm}
55 TOP HEAD
56 SHELL
57 BTM HEAD
58 [tec
59
60
61
62
63
64
55 o
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Contract: 10E0541A01
}Equip. No.: 57-D-12 A-C _ﬁ.l Loses
- - I VERTICAL VESSEL Revision: 2 Date: 14-Nov.-2011 .s' allaia
4 DATASHEET Unit: 57 - Tatoray
ibn rushd PO No.: @
Pocument No. DS-57-DA-512
Shoot: 7 of 2 CTCI CORPORATION o
1 NOZZLE SCHEDULE
2 Size Pressure .
3 Tag Qty. in Rating Deseription
4 Al 1 20 150# RFWN INLET
5 AM 1 30 150# RFWN MANWAY
6 BB ! 1 24 150# RFWN MANWAY
7 cwW 1 20 150# REWN QUTLET
8
9
10
11
12
13
14
15
18
17
18
19
20
21
2
23
24 i
25
26 i
a7
28
29 |
a0
k3l
32 [—
a3 i
a4
35
36
a7
as | NOTES:
39 1 Three vessels required, existing vessels marked as, no.57-D-12 A-C, formerly 51-D-12 A-C of the Cyclar Unit and shall be constructed in
40 accordance with UOP standard Specification 3-11.
41 2 Design canditions; Normal= 11.1 bar {g) @ 120 °C; Regeneration = 8.3 bar (g) @ 280 °C.
42 3 Operating conditions: Nornal = @ 40 °C; Regeneration = @ 215 °C. 2
43 4 Vessel Heads=Top: 2:1 Elliptical; Bottom: 2:1 Elliptical.
44 5 The drier package shall be furnished with the necessary equipment for automatic switching of the adsorbers through the adsorption and regeneration
45 steps.
46 6 Fumnish complete skid mounted package with all necessary piping, valves, etc. for the design conditions specified. -
47 7 Bed material and ceramic/alumina balls to be provided by others,
48 8 Follewing UOP standards apply: 3-11-6, 3-116-4, 3-122.0 and C35977-A-0.
49 9 ASME Code stamp is required.
50 10 Insulation clips & rings are required.
51 11 Ladder & Platform Clips; as required,
52 12 Vessel support: Yes.
53 13 The min. design ambient temperature should be 6°C.
54 ——
35
56
57
58
59
60
61
62 T
63
54
65
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ARABIAN INDUSTRIAL FIBERS COMPANY

IR-Il AROMATICS PROJECT

PROJECT NO.10E0541A01

DOCUMENT TITLE:

BENZENE COLUMN DATA SHEET

DOCUMENT NO:

IEEV DESCRIPTION

DS-58-CA-501
ool ARABIAN T
2 a0 INDUSTRIAL 1
' JU—l FIBERS COMPANY
YANBU, KINGDOM| cTC| cORPORATION
OF SAUDI ARABIA
CERTIFIED
PROJ.
/
1 |Issued For Design CAQ | CHLW 35(/5!—/’bf’ MGR l{ﬁ%‘l DATE ii/_//f
0 |Issue For Approval CAG | CMW | YSL |o-Mar-11|CLIENT ___ DATE
BY | CHK. |APPR.| DATE [PAGE 1 OF 2 XC32A-58-501
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Contract: 10E0541A0%

Equip.No.:  58-C-01 ﬁ.ll...u.l

- i”l'lj (:3"—' I COLUMN Revision: 1 Date: 31-Mar.-2011 ﬁiﬁ%‘:ﬁﬁ»

o ‘ DATASHEET Unit: 58 - BT Fractionation

i rusbyd PO No-

Document No.: D5-58-CA-501 ; )
Sheet: 1 of 2 CTCECORPORATION . T,
1 Client: Arabian Industrial Fibers Company Plant: BT Fractionation
2 Service: Benzene Column Site: Yanbu, Kingdom of Saudi Arabia
3 DESIGN SKETGH DESIGN CONDITIONS
4 VESSEL DIMENSIONS ID: 5200 mm  T/T: 42300 mm Prassure: 3.5 bar{g) at 179 °C
5 Vacuum: FV bar{g) at 151 °C
& [&7] Min. Metal Temp: g °C at  MAWP bar(g)
7 ! Liquid Level; Note1 mm
8 Specific Gravity of Liquid: 0.751 at G
8 SESTRIBUTOR OPERATING CONDITIONS
° TANGENT LINE DWG 3-148 Pressure; Note2 barfg) at Note2 °C
12 —— Vacuum: - bar(g} at - G
13 1 e Low Temperature; - °C at - *C
14 4 | Hydrogen Partial Press. - bar(a) at B C
15 k 5 INTERNALS & INSULATION
16 et L Bulk Liquid Pressure
17 DESCRIPTION Density Holdup Drop
i8 [——j t——. kaim® voi% bar
1g IS . _ H (<] Packing: :
20 fx} Catalyst:
21 }' B Mist éliminator.
22 8 Insulation 40/50 mm Hot M Cold []
23 f T &) Fire Proofing 76mm Yes Wl No [
24 *' R B CONSTRUGTION .
25 . Corrosion
22 Materials
26 - Allowance
27 E H 2 Shell: SA-516-60 3 mm
28 28 Heads SA-516-60 3 mm
29 ‘:”z‘ L = Support — mm
30 3 SPECIAL CONDITIONS
3 frm——————— Stress Relieve (Process Reason Only): Yes [ No L]
a2 . — " o Vesse! in Wet Sour Service: Yes [] No L]
33 g M=t —H——{HA] Steamout Required: Yes I No L
34 s pistRIBUTOR | 3% T3
as DWG 3-180
36 RTD 45
a7 ’___E I U
a8 | © H—— (]
ag ™
40 ”
41 "1 =3
42 1 L4 - .
43 ‘ 5300 Yo . 5 E
a4 B ——fH
A5 3 BAFFLE
48 DWG 3-115
47
48
49
50
51 H——] tat
52 2 H s [y —
53 TANGENT LINE B OPERATING
54 FULL OF WATER
&5
(rmm)

56 TOP HEAD
57 j——— 0] SHELL / TRANSITION
58 BTM HEAD
59 SKIRT
80
B%
62
64
B5
[55]
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|contract: 10E0541A01

IEquip. No.: 58-C-01

by

. COLUMN |Revision: 1 Date: 31-Mar.-2011 it
3 U i DATASHEET IUnit: 58 - BT Fractionation ﬁwéi‘}?&
v rushed [Po No.:
|[pocument No.: Ds-58-CA-501 T Lo
ISheet: 2 of 2 o REV
1 NOZZLE SCHEDULE
2 Size Pressure -
3 Tag Qty. in Rating Description
4 Al 1 8 150# RFWN REFLUX
5 AM 1 24 150# RFWN MANWAY W/ B.F
[3 AO 1 28 150# RFWN VAPOR OUT
7 AV 1 3 150# RFFN VENT
8 BU1-2 2 fID 150# RFLWN TDRC-TI
g co 1 [} 150# RFWN PRODUCT
10 DU 1-2 2 11D 150# RFLWN TDRC-TI
11 EM 1 24 300# RFWN MANWAY W/ B.F & DAVIT
12 EU 1-2 2 11D 150# RFLWN TDORC-TI
13 FU 1-2 2 11D 150# RFLWN TDRC-TI
14 GU 1-2 2 11D 150# RFLWN TDRC-TI
15 Hi 1 8 150# RFWN FEED
16 HM 1 24 150% RFWN MANWAY W/ B.F & DAVIT
17 I 1 24 150# RFWN MANWAY W/ B.F & DAVIT
18 U 1-2 2 11D 150# RFLWN TDRC-TI
19 Ji1-2 2 30 150# RFWN REBOILER IN
20 JL1-2 2 2 150# RFWN LEVEL
21 JM 1 24 150# RFWN MANWAY W/ B.F & DAVIT
22 Js 1 3 150# RFWN STEAMOUT (Note 9)
23 KO 1 24 150# RFWN BTMS OUT W/ VORTEX BREAKER
24
25
26
27
28
28
ao
3
32
33
34
as
36
37
3s[ NOTES:
39 1. Normal liquid level {NLL) is 970 mm above bottom tangent line. HLL: 1214 mm, LLL: 727 mm.
40 2. Operating Pressure/Temperature=Top; 0.41 bar{g)/91°C; Bottom: 1.03 bar(g)/156°C.
41 3. Total pressure drop threugh column internals = 0.496 bar.
42 4. Vendor shall follow UOP standard 3-115, 3-122, 3-180, 3-148, 3-180, 3-204,
43 5. Ladder & Platform Clips: as required.
44 6. Insulation Clips & Rings: Yes.
45 7. Vessel Support: Yes,
46 8. Vessel Heads=Top: 2;1 Elliptical; Bottom: 2:1 Elliptical.
47 9. Steamout at 150 (232 max.) °C and 3.5 (4.1 max.) bar (g).
4B 10. Existing column, blank 35% of holes in top section and middle section and 50% holes in the bottom section trays, Skirt 7300 mm.
48
50
51
52
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ARABIAN INDUSTRIAL FIBERS COMPANY

IR-Il AROMATICS PROJECT

PROJECT NO. 10E0541A01

DOCUMENT TITLE:
CLAY TREATERS
DOCUMENT NO:
DS-58-DA-504
.. I ARABIAN ﬁj*
R | INDUSTRIAL EL)
) JU lripers COMPANY| e
E[T:.ni“. a’k];ﬁﬁhﬁi YANBU, KINGDOM| cTC| cORPORATION
) OF SAUDI ARABIA
3 | Revised as Marked WCC [emuw . TS 4] CERTIFIED
2 |Revised as Marked WCC | CMW | YSL |11.aug41|PROJ.
1 _|Issued for Design WCC | CMW | YSL |26-apr-11|MCR DATE
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Contract: 10E0541A01
2eadsy st | Equip.No.:  58.D-04 A8
‘ébﬁ rum%aﬁ VERTICAL VESSEL Revision: 3 Date: 14-Mov.-2011 --(3—', L-J-l-l
DATASHEET Unit: 58 - Benzene Toulene Fract ﬁa@%ﬁ%g_
PO No.:
F LU 6 ﬁﬂ Document No. DS-58-DA-504 Hani
Sheet; 1 of 2 Y T p— REV
1 Client: Arablan Industrial Fibers Company (Ibn Rushd) Plant: Benzene Toulene Fract
2 Service: Clay Trealers Site: Yanby, Kingdom of Saudi Ara_bia
3 DESIGN SKETCH — DESIGN CONDITIONS
4 VESSEL DIMENSIONS:  ID: 2400 mm TT: 10100 mm Pressure: 30.0 bar(g) at 230 °C
5 Vacuum: Fv bar(g) at 199 G
8 Low Temperafure: 6 °c at  MAWP  bar(g) 0
7 Liquid Level: Nate 4 mm
B Specific Gravily of Liquid: 0.731 at 199 *C
k] QOPERATING CONDITIONS
10 i Pressure: Top 16,7  bar(g) at 199 °C 0
1" 1 Bottom bar(g) at 193 °C
12 1L ; Vacuum: bar{g} at °C
13 - Low Temperature: c at | °C
14 5 S Hydragen Parlial Press. bar(g) at °C
15 @ 3 INTERNALS & INSULATION
16 : , Bulk Liquid Pressure
17 0 i \ DESCRIPTION Density Holdup Drop
18 Y 7 kgfm? vol% bar [~
19 I DR R0R Packing:
DG 3312
20 i OV T, BT Catalyst:
2 i "ff oM Mist Eliminator:
2 H pad !m_m“ Insulation 50 mm Hot M Cold L[]
23 ;i e Fire Proofing Yes [] No []
2 FREN z bt X CONSTRUCTION
5| g Y & LOUALLY SPACER: § . Corrosion
Materials
25 5 A Allowance 1
27 o % Shell; SA-516-70N(K.C.S) 3  mm 3
2B : Heads SA-516-70N(K.C.S) 3 mm 3
29 _gg Lining/Cladding: - mm
30 g SPECIAL CONDITIONS
3 s, Stress Relieve (Process Reason Cnly): Yes L] No ._
32 Vessel in Wet Sour Service: Yes [J No W
a3 ¥ Steamout Required: Yes [ No W
34 o Z0-33 WS SARD Forem 54
35 020 MES&% L £ A See Notes on Page 2
35
a7 T L T M swett i
38 | s o 24 MESH SANGY el EE g 1 —
as
40
41
2 s’
43 Dig 33
“| &
45 %
45 4
47 j
43 i
. WP
4 [ ] 3 I —
50 * o THE ESTIMATED MECHANICAL WEIGHTS (ka) 2
51 * B0 AR, SE FROIKT SPEC 108 FABRICATED 30900
82 SR s EMPTY 42500
53 At Y ST SHEE 303 OPERATING 154000
54 FULL OF WATER 83600
55 THE ESTIMATED WALL THICKNESS {mmy} 2
56 TOP HEAD 30
57 SHELL 31
58 BTM HEAD 3
59 SKIRT 12
60
61
62
63
64
65
&6




[Contract: 10EQBATADT :
.‘:.‘I.......I.."l:!) i}—.' i Equlp. No.: 58-D-04 AB
A S VERTICAL VESSEL Revision: R Date: 14-Nov.-2011 -ﬁgll—l-l-l
e e DATASHEET Unit: &8 - Benzene Toulene Fract e
PO No.: e
o . F L Uo R, Dacument No.  DS-58-DA-504 3
Sheet: 2 of 2 JETC EORPORRTIOH,
1 — NOZZLE SCHEDULE
2 Size Pressure -
3 Tag Qiy. n Rating Description
4 AH 1 4 300# RFWN Rellef
5 AM 1 24 3004 RFWN Manway w/ davit
] AV 1 2 30C# RFLWN Vent
7 BB 1 24 00 RFWN A y wi davit
8 BJ 1 4 300# RFWN Inlet
9 W 1 4 300# RFWN Outlet
10
1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
28
27
28
28
20
|
32
2
34
35
Y
37
38 NOTES:

39 1 _Two vessels required, mk. no. 58-D-04A & 58-D-04B and are designed 1o ASME Section VIII, Div. 1.

40 2 Estimated thickness listed in sheet 1 are estimata based on the ASME code requirements and are meant to be used for quotation purposes only.
£l 3 Vessel heads are 2:1 Elliptical.

42 4 Vessel shall have Nomal Liquid Level (NLL) of full capacity.

43 § Schematic elevations of bed support fals may not be representative of aclual dimensians. The layer/s of bed support material may be below
4 the betiom tangent line for large dt i

45 6 Paint coafing shall ba in accordanca with SES-PCS-15 (Insulated part) and SES-PCS-4 (Nan-insulated protruding part}.

46 7 Applicable specifications: SP-000-AA-5002, 22854-5P-000-A-003, 22854-SP-000-A-004, 22854-SP-000-D001, 22854-5P-000-W-001,

47 22854-SP-000-W-D02, 22854-SP-000-W-003, P01-E07, T01-501, 3-11.

48 § [nsulation support rings are required,

49 9 Following UOP specificaions / standards apply: 3-11, 3-37, 3-38, 3-312 and 3331,

th
=3
o

ASME Code stamp is required.

Y
=y

New, Skint 3000 mm.Catalyst-Inilial inventory is adequate for the initial £l of the two clay treaters plus an additicnal equal amount to ba kept available for spen

clay repl ment. Itis intended that tha initial inventory of catalyst/chemical be filledfreplaced prior to startup.

12 _The clay quantity is 39 m* Treater.

rgge

57

58

58

&

62

63

&5
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THIS DOCUMENT CONTAINS CTCI CORPORATION CONFIDENTIAL INFORMATION OF A PROPRIETARY NATURE. THIS INFORMATION MUST NOT BE
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ARABIAN INDUSTRIAL FIBERS COMPANY

PROJECT NO.10E0541A01

DOCUMENT TITLE:
REFORMATE SPLITTER REBOILER DATA SHEET

DOCUMENT NO:

DS-56-BA-501

IR-fl AROMATICS PROJECT

U=

B
A UG

FIBERS COMPANY)|

ARABIAN
INDUSTRIAL @ﬂ

GN-502 84.10

YANBU, KINGDOM) cTC) cORPORATION
OF SAUDI ARABIA
CERTIFIED
Revised As Marked CAL §‘ﬂ/,%c | Miﬂ."H
Issued For Design CAG | SYL | YsL 27-May-11 DATE
Issue For Approval CAG | SYL | YSL |23-Mar-11 DATE
DESCRIPTION BY | CHK. |APPR.|DATE |PAGE 1 OF 2 XC33D-56-501
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55401

P | ICuntract: 10E0541 AD1
:_I.I.IJ U—.' |Equipment MNo.: 56-B-01 _é_ﬂ_l_._l
"il;n fLIEI'\Ci FIRED HEATER Revision: 2  Date: 11-Aug.-2011 E.Q’Jiﬂ
Unit: 56 - Sulfolane
FL u ORo DATA SHEET P.O. No.:
Document No.: DS-56-BA-501 CTCI CORPORATION
Sheet: 1 of § H
1 Client: Arabian Industrial Fibers Company (Ibn Rushd) Vendor:  Existing Born Heater - Revamped for Mew Service
2 Service: Reformate Splitter Reboiler Plant: Sulfolane Site: Yanbu, Saudi Arabia Bl
3 Type of Heater: Verlical Cylindrical Vendor: Existing Born Heater o
4 Total Heater Absorbed Duty: 18.04 MW Assembly: ]
5 PROCESS DESIGN CONDITIONS ]
& [* OPERATION CASE REVAMP ]
7 | HEATER SECTION Radiant/Convec o _
8 | SERVICE See Line 2 B
s | HEAT ABSORPTION MW 18.04
10 ] FLWD NAME Hydrocarbon
11| FLOW RATE kafhr 1,133,981
12| FLOW RATE B.P.D.
13| PRESSURE DROP - ALLOWABLE (CLEAN / FOULED) par 19 :
14 | PRESSURE DROP - CALCULATED (CLEAN / FOULED) bar ;
15 | FOULING ALLOWANCE mESGIW
16 | THERMAL CONDUCTIVITY OF COKE/SCALE Wim-=C
17| COKING ALLOWANCE mm -
16| AVG. RADIANT SECTION FLUX DENSITY - ALLOWABLE Wim2
19| AVG. RADIANT SECTION FLUX DENSITY - CALCULATED Wim2
20| MAX. RADIANT SECTION FLUX DENSITY Wim2 h
21| CONVECTION SECTION FLUX DENSITY, (BARE TUBE) Wim2 | N
22 | VELOCITY LIMITATION mis |
23| PROCESS FLUID MASS VELOCITY kafsm? I B T o
24 | MAX. ALLOWABLE / CALCULATED INSIDE FILM TEMPERATURE ~ °C
25 | INLET CONDITIONS:
26 | TEMPERATURE °C 204 o
27 | PRESSURE WM bar(g) O bar(y) 467 B
28| LIQUID FLOW Kaihe 1,133,981 -
20| VAPORFLOW kafhr 0 o
ao | DENSITY - LIQUID kg/m® 697.9 -
31| VAPOR MOLECULAR WEIGHT o
a2 | VISCOSITY - (LIQUID / VAPOR) mPa-s | 0.217 - I
33 | SPECIFIC HEAT - (LIQUID / VAPOR) kWVkg°C | 2.451 | ! B
3t | THERMAL CONDUCTIVITY - (LIQUID f VAPOR) win-C | 0102 | .
35 | OUTLET CONDITIONS:
38 | TEMPERATURE °C 215
a7 | PRESSURE B bar(g) O bar(g) 277
3 | LIQUID FLOW katbr | 1,015,480
3| VAPORFLOW kgihe | 118,501
20 | DENSITY - LIQUID kg/m? 684.8
s1| VAPOR MOLECULAR WEIGHT 114.2 0
42| VISCOSITY - (LIQUID / VAPOR) mPa-s | 0.207 T 0.010 I I
43 | SPECIFIC HEAT - (LIQUID / VAPOR) kifkg"C | 2.498 ' 1.885 ; :
44 { THERMAL CONDUCTIVITY - (LIQUID / VAPOR} Wim~C | 0.101 | 0.025 ; | :
45 | REMARKS AND SPECIAL REQUIREMENTS:
45 | DISTILLATION DATA OR FEED COMPOSITION: See Fluid Properties on Sheets 3 and 4
47| SHORT TERM OPERATING CONDITIONS: T
4| OTHER: Bl
2 NOTES:
50 See Notes on Sheet 5
51 ' B -
2
53
- _
55 -
56 -
57
58 -
59 o
€0
a1
62
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e - l Contract: 10E0541A01
:'I:‘u"J U:'d uipmentNo.: 56-B-01 =¥ ETT
1 Revision: 2 Data:  11-Aug.-2011 . .
nrus FIRED HEATER Unit: 56 - Sulfolang ﬁdb-la
F L u O Ro DATA SHEET .0, No.:
Document No.: [¥S-56-BA-501
CTCI CORPORATION
Sheet: 2 of 5
1 COMBUSTION DESIGN CONDITIONS REV
2 |* OPERATING CASE REVAMP
2 |* TYPE OF FUEL " Sales Gas
4 |* EXCESS AR % | 500
5 | CALCULATED HEAT RELEASE (LHV} MW 21.21
& | CALCULATED THERMAL EFFICIENCY % (LHV) B
7 | CALCULATED FUEL EFFICIENCY % (LHV) 85.0 -
& |* GUARANTEED FUEL EFFICIENCY % (LHV) -
9 | RADIATION LOSS % OF MEAT RELEASE (LHV) 20
10| FLUE GAS TEMPERTURE LEAVING:  RADIANT SECT. °c 555 -
1 CONVECTION SECTION  °C 230
12 AIR PREHEATER *C nfa . )
13| FLUE GAS QUANTITY kafhr 41,546 -
16 | FLUE GAS MASS VELOCITY THRU CONVECTION SECTION  kgls-m? ) -
15 | VOLUMETRIC HEAT RELEASE (LHV) KW/m? -
16 | DRAFT: IMMEDIATELY ABOVE TOP CONVEGTION ROW, mm H20 29 1
17 IMMEDIATELY BELOW BOTTOM CONVECTIONRCW,  mm H20 25" KN
18 AT BURNERS, mm H20 148
13| AMBIENT AIR TEMPERATURE - EFFICIENCY CALCULATION °C 56
20 | * AMBIENT AIR TEMPERATURE - STACK DESIGN °C 50.0
21| COMBUSTION AIR QUANTITY kafar | 39,665 o j
22 | * ALTITUDE ABOVE SEA LEVEL m | 725
2 FUEL CHARACTERISTICS
24 [* GASTYPE  Sales Gas * GAS TYPE * LIQUID TYPE
25 |* LHV 40512 M kMkg [ k/Sm? |* LHY O kikg L[] kI/Sm® | LHY kJfkg
26 |*HHVY O kikg O kdsm? |« HHY 70O kakg [T kISm? = HHY " kdikg B
27 | * PRESS. @ BURNER 175  bar(g)]* PRESS. @ BURNER bar {g) | * PRESS. @ BURNER T par@| |
28 | * TEMP. @ BURNER 7158 cC * TEMP. @ BURNER °C * TEMP. @ BURNER L
29 [* MOLECULAR WEIGHT * MOLECULAR WEIGHT * VISCOSITY @ < T ossu |
30 N * ATOMIZING STEAM TEMP. c |
31 COMPOSITICN MOLE % COMPOSITION MOLE % * ATOMIZING STEAMPRESS. ~ bar{g)|
32 N2 12.0 T
| c1 B 827 o T COMPOSITION WT %
a4 c2 5.0
is| C3 o 0.3 - ‘*
s | H2s <2.0 wi ppm - o h
£ '
2 | TOTAL 100.0
33 h h
o} 1 "7 7N /”- -
4 -
42
3 “VANADIUM  (ppm}
al * SODIUM (ppm}
45 * SULFUR
45 T |*AsH i
a7 DATA FOR EXISTING BURNERS
48 | MANUFACTURER: John Zink SIZE / MODEL: PSFG-16 NUMBER: 12 0
4| TYPE: Forced Draft, Low Nox, Staged Fuel LOCATION: RADIANT FLOOR ORIENTATION:  FIRING UP 0
50 | HEAT RELEASE PER BURNER: MW DESIGN: 4.050 NORMAL: 177 MINIMURM: 1.65 -
51 | PRESSURE DROP ACROSS BURNER @ DESIGN HEAT RELEASE: " ByVendor mmH20 o i )
52 | DISTANCE BURNER CENTER LINE TO TUBE GENTER LINE: ~ THORIZONTAL: 2626 mm  VERTICAL: mm |
53| DISTANCE BURNER CENTER LINE TO UNSHIELDED REFRACTORY: HORIZONTAL: " mm  VERTICAL: 17,807  mm |
54 | BURNER PILOT: CAPACITY 20 kW FUEL Sales Gas T 7 TFUEL PRESSURE TThar{@y |
s5 | IGNITION METHOD: Automatc . T _
56 | SPECIAL REQUIREMENTS {FLAME DETECTION DEVICES, SAFETY INTERLOCKS, ETC.): UV SCANNERS Bl
57 | REQUIRED EMISSIONS: []ppmv{d) (CORRECTED TO 3% Oz) NOx: Remark 1 CO: Remark 1 SOx  Remark i n
58 | See REMARK NO.1 1 kaikd [ LHy) [IHEY) UHC: Remark 1 PARTICULATES: Remark 1
50 REMARKS:
80 1. The Royal Commission for Jubail and Yanbu has issued the "Royal Commission Environmental Regutations (RCER)" to be adopted by
a1 industries both in Jubail and Yanbu. Any facility aperating or glanning to operate on the Royal Commission property shal) comply with -
82 those regulations.
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|contract: 10E0541A01

IEqu]pment No.: 56-B-01

Sl

ilam rushd |Revision: 2  Date: 11-Aug-2011 * .
FIRED HEATER |urit: 56 - Sulfolane 5&1‘:&1(!_
FLUOR, DATA SHEET o6 N
Docttment No.;  DS-56-BA-501 CTGICORP ORATION
Sheet: 3 of §
1 FLUID PROPERTIES: { REV
2 PROCESS
3 Thermodynamic condition Vapor Liquid ]
Weight Spetcific Thermal Specific Thermal | Surface |——
4 | Pressure Temp fraction | Enthalpy | Density heat Viscosity cond. Enthalpy | Density heat Viscosity cond. tension
5 bar{a) °C vapar kJ/kg kg/m® | klikgC cP W/m-°C kd/ikg kgm® 1 kJikg-"C cP Wim-°C | dyne/cm
5
7 3.771 203.89 0.0000 0,00 0.00 0.0000 0.0000 0.0000 385.99 696.64 24505 | 0.2167 0.1023 11.58 |—
3.771 207.27 0.0000 0.00 0.00 0.0000 0.0000 2.0000 394.29 692.96 2.4652 0.2133 0.1018 11.28 |
8 EXTA] 210.64 0.0000 0,00 .00 0.0000 0.0000 0.0000 402.64 589.11 2,4794 0,2101 01014 10.88
g .71 214.01 0.0000 700,35 11.70 1.9816 0.0100 0.0249 411.01 §85.43 2.4941 0,2069 0.1009 1068 |7
3.771 214.08 0.0105 700.48 11.70 1.9820 0.0100 0.0249 4147 685.27 2.4245 0.2068 0.1008 1068 | —
10 3.771 21415 0.0209 700.60 11.70 1.9825 0.0100 0.0249 411.34 68527 2.4949 0.2069 0.1009 10.67 |
1" 3.771 214,22 0.0314 700.72 11.70 1.9825 0.0100 0.0249 411.50 68527 2.4949 0.2069 0.1009 10.67
12 3.771 214.28 0.0419 700.84 11.71 1.9829 0.0100 0.0249 411.67 685.27 2.4953 0.2069 0.1009 10.67 |
3.771 214.36 0.0524 700.96 11.71 1.9833 0.0100 0.0249 411.83 £85.27 2.4953 0.2069 0.1007 1067 |—
13 3.771 214.43 0.0628 701.09 11.71 1.9833 0.0100 0.0249 412.00 6BB.11 2.4958 0.2069 0.1007 1067 |
14 3771 214.50 0.0734 701.21 11.71 1.9837 0.0100 0.0249 412.17 685.11 2.4962 0.2070 0.1007 10.66
15 3.771 214.57 0.0838 701.34 11.71 1.9841 0.0100 0.0249 412.33 685.11 2.4962 0.2070 0.1007 1066 T
3.771 214.64 0.0944 701.46 11.71 1.9845 0.0100 0.0249 41250 6B85.11 2.4966 0.2070 0.1007 10.66 |——
18 3.771 214.72 0.1049 701.58 11.72 1.9845 0.0100 0.0249 412.67 684.95 2.4966 0.2070 0.1007 1066 |
17
18 4.170 203.89 0.0000 0.00 0.00 0.0000 0.0000 0.0000 385.99 686.64 2.4505 0.2168 0.1023 1158 |
4170 209.05 1.0000 0.00 0.00 0.0000 0.0000 0.0000 398.70 691.04 24727 0.2116 0.1018 1112 | —-~
19 4.170 214.21 0.0000 0.00 0.00 0.0000 0.0000 0.0000 411.52 685.27 24949 0.2067 0.1009 1066 |
20 4170 219.37 0.0000 709.74 12.01 2.0034 0.0100 0.0254 424.43 679.50 25175 0.2020 0.1000 10.21
29 4.170 219.43 0.0105 709.87 12.91 2.0038 0.0100 0.0254 424.80 679.34 265179 0.2020 0.1000 10.21
4.170 219.50 0.0209 709.9% 12.91 2.0038 0.0100 0.0254 424.76 679.34 2.5184 0.2020 0.1G00 10.20 |-
2z 4.170 219.57 0.0314 71011 12.91 2.0042 0.0100 0.0254 424.92 679.34 2.5184 0.2021 0.1000 10.20 _
23 4.170 219.64 0.0419 710.23 2.9 2.0046 0.0100 0.0254 425.09 679.34 25188 0.2021 0.1000 10.20
24 4.170 218.71 0.0524 710.36 12.92 2.0081 0.0100 0.0254 425.25 679.34 25188 0.2021 0.1000 10.20 "
4.170 218.78 0.062¢9 710.48 12.92 2.0051 0.0100 0.0254 425.42 679.18 25192 0.2021 0.1000 10,20 | ——
25 3370 216,85 | T 0.0734 | 710.60 12.62 50065 | G.0100 | 0.0254 | 4P5.66 | 679.18 | 25196 | 0.2081 | 0.1000 10,19 | |
26 4.170 219.92 0.0839 710.73 12.02 2.0069 0.0100 0.0254 428.75 679.18 2.5196 0.2021 01000 10.19
27 4.970 218.99 0.0945 710.85 12.92 2.0059 0.0100 0.0254 425.92 679.18 25200 | 0.2021 0.1000 1019 |/
4370 30.06 0.1050 710.88 12.02 2.G063 0.0160 0.0954 | 426.08 679.02 2.5500 0.5021 0.3000 10,19 |—|
28
29 | 4.568 203.89 0.0000 0.00 000 0.6000 0.0000 0.0000 386.99 6§96.80 2.4505 0.2168 0.1023 .58 |
a0 4.568 210.71 0.0000 0.00 0.00 0.0000 0.0000 C.0000 402.81 633.43 2,4798 0.210% 0.1012 1097 |—
4.568 217.53 0.0000 0.00 0.00 0.0000 0.0000 0.0000 419.83 681.75 2.5096 0.2037 0.1004 1037 |[—
kil 4.568 224.34 0.0000 718.50 14.12 2.0239 0.0101 0.0258 437.02 §73.90 2.8397 0.1977 0.0993 8.78 _
32 4.568 224.41 0.0106 718.62 14,12 2.0239 0.0101 0.0258 437.19 673.74 2.5401 0.1977 0.0523 a.77
3 4.568 224.48 0.0210 718,74 14.12 2.0243 0.0101 0.0258 437.35 673.74 2.5401 0.1977 0.0553 8.77 I
4.568 224.654 0.0315 718.87 14.12 2.0247 0.0101 0.0258 437.51 673,74 2.5406 01977 0.0993 9.77 —_—
3 4.568 224.62 0.0419 718.89 14.13 2.0247 0.0101 0.0258 437.67 673.74 2.5410 0.1977 0.0893 9.77 ]
a5 4.568 224.68 0.0525 719,11 14.13 2.0252 0.0101 0.0258 437.84 673.58 2.5410 0.1977 0.0083 9.76
38 4.568 224.75 0.0630 719.23 14.13 2.0256 0.0101 0.0258 438.00 673.58 2.5414 0.1977 0.0803 9.76 —
4.568 224.82 0.0735 719.36 14.13 2,0260 0.0101 0.0258 43B.17 673.58 25418 0.1978 0.0893 .76 —
7 4.568 224.89 0.6840 719.48 14.13 2,0260 0.0101 0.0258 438.33 673.58 2.5418 0.1978 0.0593 9.76 -
38 4.568 224.96 0.0945 719.61 14.13 2.0264 0.0101 0.0258 438.50 673.568 2.6422 0.1978 0.0593 9.76
39 4.568 225.03 0.1050 719.73 14.14 2.0268 0.0101 0.0258 438.67 673,42 2.5422 0.1878 0.0933 9.76 -
40 4.8967 203.89 0.0000 0.00 0.00 0.0000 10.0000 0.00C0 365.99 696.96 24505 0.2168 0.1023 11,58 |
41 4.967 212.26 0.0000 0.00 0,00 0.0000 0.0000 0.0000 406.66 687.83 2.4865 0.2087 0.1011 10.83
42 4.967 220.63 0.0000 0.00 0.00 0.0000 0.0000 G.0000 427.63 678.38 25234 0.2010 0.0989 1010 |—
4.967 229.00 0.0000 726.72 15.33 2.0432 0.0102 0.0261 448.90 668.45 25611 0.1938 0.0987 9.37 —_—
43 4.967 229.07 0.0105 726.84 15.33 2.0432 0.0102 3.0261 449,06 668.45 2.5611 0.1838 0.0887 8.37 )
44 4.967 22818 | 0.0210 726.96 16.34 2.0436 0.0102 0.0261 449.23 668.45 2.56156 0.1938 00287 9.37
a5 4.967 229.20 0.0315 727.08 16.34 2.0440 0.0702 0.0261 448.39 668.45 2.56719 0.1938 0.0e87 .37 —
4.967 229.27 0.0420 727.21 15.34 2.0440 0.0102 0.0281 449.55 668.29 2.6618 0.1938 0.0987 9.37 —
46 4.967 229.33 0.0526 727,33 16.34 2.0444 0.0102 0.0261 448.77 668.29 2.5623 {0.1938 0.0887 9.36 ]
47 4.867 229.41 0.0630 727.45 156.35 2.0448 0.0102 0.0261 449.88 6568.20 2.5623 0.1938 0.0087 9.36
48 4.967 220.47 0.0735 727,58 15.35 2.0448 0.0102 0.0261 450.04 6568.29 2.5627 0.1938 0.0887 2.36 -
4.967 229.54 0.0840 727.70 15.35 2.0453 0.0102 0.0261 450.21 668.13 2.5632 0.1838 0.089B7 ©.36 —_—
49 4.967 229.61 0.0846 72782 | 1536 2.0457 0.0102 Q.0261 450.37 668.13 2.5632 0.1938 0.0087 .35 o
50 4.967 229.68 0.1G51 727.95 15.36 2.0461 0.0102 0.0261 450.54 668.13 2.5636 0.1939 0.0887 |7 9.35
5 5.365 203.89 0.9000 0.00 .00 0.0000 0.0000 0.0000 385.99 697.12 2.4506 0.2169 Q.1023 11.58 | —
52 5.365 213.72 0.0000 0.G0 0.00 0.0000 0.0000 0.0000 410.30 586.39 2.4928 0.2073 0.1009 10.70 ]
53 5.365 223.56 0.0000 0.00 .00 0.0000 0.0000 0.0000 435.03 675.18 2.5364 0.1985 0.0985 9.84
54 5.365 233.38 0.0000 734.47 16.55 2.0612 0.0103 0.0265 460.17 663,32 2,5812 0.1902 0.0981 .00 -
5.365 233.44 0.0106 734,59 16.56 2.0816 0.0103 0.0265 460.33 663.32 2.56816 0.1902 0.0881 .00 —
55 5.365 233.51 0.0210 734.71 16.56 2.0620 0.0103 0.0265 460.49 863.32 2.5816 0.1902 0.0981 8.99 .
56 5.365 233.58 0.0315 734.83 16.56 2.0620 0.0103 Q.0285 460.65 663.32 2.5820 0.1902 0.0981 £.99
57 5.365 233.64 0.0420 734.95 16.56 2.0624 0.0103 0.0265 460.81 663.16 2.5820 0.1902 0.0981 3.99_: -
5.365 233.71 0.0525 735.07 16.56 2.0628 0.0103 0.0285 460.97 663.16 2.5624 0.1802 0.0961 £.99 _
58 5.365 233.78 0.0630 735.20 16.57 2.0628 0.0103 0.0265 461.14 663.16 2.5628 0.1902 0.0951 8.99
59 |_5.365 23385 | 0.0736 | 79532 16.57 20633 |"0.0103 | 0.0265 | 461.30 | 663.16 | 25828 | 0.1902 | 0.0880 8881 |
60 5.365 233.92 0.0841 735.44 16.67 2.0637 0.0103 0.0265 461.46 863.16 2.5833 0.1903 D.0980 8.98 —
5.365 233.98 0.0946 735.57 16.57 2.0641 0.0103 0.0285 461.63 663.00 2.5837 0.1903 0.0980 8.98 J—
61 5.365 234.05 0.1052 735.69 16.68 2.0641 0.0103 0.0267 461.79 863.00 2.5837 0.1903 0.0980 B5.98
62
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. . | Jcontract: 10E0541A01
J U"".’ |equipment No.:  568-B-81 ‘I .I LiJ
'.l]lﬁ rushd ER Revision: 2 Date: 11-Aug.-2011 *
FIRED HEAT Unit: 56 - Sulfolane sahia
FLUOR, DATA SHEET P.0. Nox
Document No.: DS-56-BA-501
CTCILCORPORATION
Sheet: 4 of 5
1 FLUID PROPERTIES: REV
2 PROCESS
3 Thermodynamic cendition Vapor Liquid |
Weight Specific Thermal Specific Thermal | Surface J—|
4 Pressure Temp fraction { Enthalpy | Density heat Viscosity cond. Enthalpy | Density heat Viscosity cond. tension ||
5 bar(a) °C vapor kJikg kg/m® kdikg-°C P Wim-C kJikg kg/m’* kJikg-°C cP Wim-°C | dyne/cm
]
7 5.764 203.89 0.0000 0.00 0.00 0.0000 0.0000 0.0000 385.80 897.28 24505 0.2169 0.1023 | 1158 [J—
5,764 215.10 0.0000 0.00 .00 0.0000 0.0000 0.0000 413.74 5684.95 2.4991 0.2061 0.1007 1058 ||
8 5,764 226.31 0.¢000 .00 0.00 0.0000 .0000 0.0000 442.03 572.13 2.5485 0.1962 0.0992 98.61
9 5.764 237.52 0.0000 741.80 17.78 2.0787 0.0103 0.0268 470.89 668,52 2.6004 0.1868 0.0874 8.65 —
5.764 237.58 0.0105 741.92 17.78 2.0792 0.0103 0.0268 471.05 658.36 26008 0.1869 0.0974 8.64 —
10 5.764 237.65 0.0210 742.04 17.79 2.0796 0.0103 0.0268 471121 658.36 26013 0.1869 0.0974 8.64 I
11 5.764 237.72 0.0315 742,16 17.79 2.0786 0.0103 0.0268 471.37 658,36 2.6013 Q,13689 0.0974 8.64
12 5.764 237.78 0,0420 742.28 17.78 2.0800 0.0103 0.0268 471.53 658.36 2.6017 0.1869 0.0974 B.64 |
5.764 237,85 0,0525 74241 17.79 2.0804 0.0103 0.0268 471.89 658.36 2.6021 0.1869 0.0974 8.64 —
3 5.764 237,92 0.0631 74253 17.80 2.0804 0.0103 0.0268 471.86 §58.20 26021 0.1869 0.0874 8.63 .
14 5.764 237.98 0.0736 742.65 17.80 2,0808 0.0103 0.0268 472.02 658.20 2.6025 0.1870 0.0974 8.63
15 5,764 238.05 0.0841 74278 17,80 2.0813 0.0103 0.0268 472,18 658.20 2.6025 0.1870 0.0974 8.63
5,764 238.12 0.0947 742.90 17.80 2.0813 0.0103 0.0268 472.35 668.20 2.6029 0.1870 0.0974 8.63 ——
16 5.764 238.18 0.1062 743.02 17.81 2.0817 0.0103 0.0270 472.51 658.04 2.6034 0.1870 0.0974 8.63 _
17
18 £.163 203.89 0.0000 .00 Q.0 0.0060 0.0000 0.0000 385,99 697,44 2.4505 0.2170 0.1023 11.58 —
£.163 216.41 0.0000 .00 0.00 0.0000 0.¢000 0.0000 417.02 683.67 2.5045 0.2050 0.1006 10.47 -—
19 6.163 228,93 0.0000 0.00 0.00 0.0060 0.0000 0.0000 448,73 669.09 25606 0.1940 0.0987 9.38 |
20 6,163 241,44 0.0000 748.77 19.02 2.0955 0.0104 0.0272 481.14 653.71 2.6197 0.1839 0.0069 8.3
21 6,163 241,51 { 0.0105 748.89 19.02 2.0959 0.0104 0.0272 481.30 653.71 26197 0.1839 0.0969 8.31 T
6.163 241.57 | 0.0210 749.01 19.02 2,0963 Q.0104 0.0272 481.46 653.71 2.6201 0.1839 0.0969 8.31 —
22 £.163 241,64 @ 0.0315 74913 19.02 2.0963 0.0104 0.0272 451.82 653.55 2.6201 0.1839 0.09639 8.31 |
23 6,163 241.71 0.0420 749.25 19,03 2.0988 0.0104 0.0272 481.78 663.55 2.6205 0.1838 0.0969 8.3
24 5,163 241.77 0.06286 749.37 19.03 2.0972 0.0104 0.0272 481.94 663.65 2.6209 0.1839 0.0969 8.31 -
6.163 241.83 0.0631 749.49 19.03 2.0572 0.0104 0.0272 482.10 653.65 26209 0.1839 0.0969 8.30 ——|
25 5.163 241.90 0.0736 749.62 19.03 20976 0.0104 0.0272 482,26 653,39 2.6214 0.1839 0.0969 8.30
26 6.163 241,97 0.0842 749.74 19.04 2.0930 0.0104 0.0272 482.43 653.39 2.6214 Q.1839 0.0969 8.30
27 6.163 242.03 0.0947 749.88 19.04 2.0980 0.0104 0.0272 482.59 £53.39 2.6218 0.1838 0.0869 8.30 |
a5 6.183 "1~ 24210 01053 749.89 19.04 2.0984 0.0104 0.0272 482,75 £53.39 2.6222 0.1839 2.0969 8.30 ——|
25 6.561 203.89 0.0000 0.00 0.00 0.0000 0.0000 0.0000 38589 | 697.60 2.4505 0.2170 01023 11.58
ap 6.561 217.66 0.0000 0,00 0.00 0.0000 0.0000 0.0000 420,14 £82.39 2.5100 0.2032 0.7004 10.36
6.561 231.42 0.0000 0.00 0.00 0.0000 0.0000 0.00G0 455,12 £66.37 2.5720 0.1820 0.0883 9.17 -
k)l 6.561 245.18 0.0000 755.41 20.26 2.1118 0.0104 0.0275 490.97 -| €49.07 2.6377 0.1810 0.0964 8,00
a2 6.561 245,24 0.0105 755.52 20.26 2.1122 0.0104 0.0275 491.12 849.07 2.6381 0.1810 0.0964 8.00
a3 6,561 245.31 0.0210 755.65 20.26 21122 0.0304 0.0275 491.28 649,07 2,6385 Q.1B10 0.0964 8.00 |
6.561 245.37 0.0315 755,77 20.27 21127 0.0104 0.0275 491.44 549,07 2.6385 0.1810 0.0964 8.00 —
Ed 6.561 245.44 0.0421 755,89 20.27 2113 0.0104 0.0275 491,60 549.07 2.6389 0.1811 0.0964 7.99 |
35 6.561 245.51 0.0526 756.01 20.27 21131 0.0104 0.0275 491.76 54391 2.6389 D.1811 0.0964 7.99
a6 £.561 245.57 0.0631 756.13 20.27 2.11356 0.0104 3.0275 491.82 543.91 2.6384 0.1811 0.0964 7.99 -
B.561 245.63 0.0737 756.25 20.28 2.1139 0.0104 0.0275 492.08 548.91 2.6388 G.1811 0.0964 7.99 e
7 £.561 245.70 0.0842 756.38 20.28 2.113%9 0.0104 0.0275 492.24 54391 2,6388 0.1811 0.0964 7.99 ]
38 6.661 245.77 0.0948 756.50 20.28 2.1143 0.0104 0.0275 492.41 848,75 2.6402 G181 0.0964 7.98
a9 6,561 245.83 0.1053 756.62 20,29 21143 00104 0.0275 492,67 648.75 2.6406 0.1811 0.0964 7.98 |
40 6.960 203.89 0.0000 0.00 0.00 0.0000 0.0000 Q.0000 3B85.899 697.76 2.4505 0.2171 0.1023 11.58 _
41 G.960 218.84 0.0000 0.00 0.00 0.0000 0.0000 0.0000 42313 581.27 2.5154 0.2028 0.1002 10.25
a2 5.960 233.80 0.0000 0.00 0.00 0.0000 0.0000 0.0000 461.25 663,64 25833 0.1801 0.0981 8.96 |
5.060 248.75 0.0000 781.75 21.51 21277 0.0105 0.0279 500.41 644.74 2.6557 0.1784 0.0958 7.70 —
43 &.860 248.81 0.0105 761.87 21.51 21277 0.0105 0.0279 500.56 644.58 26561 0.1784 0.0859 7.70 |
44 5.960 24B.87 0.0210 761.89 21,51 2.1282 0.0105 0.0279 500.72 644.58 26561 0.1784 00989 | 770
a5 6.960 248.94 0.0316 76211 21.52 2.1282 0.0105 0.0279 500.88 644.58 | 2.6565 0.1784 0.0959 7.0 —
6.960 249.00 0.0421 762.23 21.52 21286 0.0105 0.0279 501.04 644.58 26569 0.1784 0.0959 7.70 ——
46 6,860 243.07 0.0526 762.35 21.52 21250 0.0105 0.0279 501.20 6§44.58 2.6569 0.1784 0.0959 7.70 |
47 B5.960 249.13 0.0632 762.47 21.53 2,1280 0.0105 0.0279 501.26 644.42 2.6574 0.1784 0.0959 7.69
48 6960 248.19 0.0737 762.59 21.53 212084 0.0105 0.0279 501.62 644.42 26574 0.1784 0.0959 7.69 I
5.060 249.26 0.0843 762.71 21.53 21288 0.0105 0.0279 501.68 644 .42 26578 0.1784 0.0959 7.69 —
49 B8.060 249.32 0.0948 762.84 21.54 2.1258 0.0105 0.0279 501.84 644,42 2.6582 0.1784 0.095% 7.69 |
50 6.960 249.39 0.1054 762.96 2t1.54 21302 0.0105 0.0279 502.00 B544.26 2.6582 0.1784 0.0959 7.69
5 7.358 203.89 0.0000 .00 0.00 0,0000 00000 0.0000 3B5.09 §97.92 2.4505 0.2171 0.1023 11.58 —
52 7.358 219.98 0.0000 0.00 0.00 0.0000 0.0000 0.0000 425,89 580.14 2.52058 0.2019 0.1000 10,15 I
53 7.358 236.08 0.0000 0,00 0.00 0.0000 0.0000 0.0000 467.15 661,08 2.5937 0.1883 0.0978 8.77
54 7.358 252.16 0.0000 767.82 2277 2.1428 0.0108 0.6280 502.51 540,42 2.6733 0.1759 0.0954 7.42 7
7.358 252.22 0.0105 767.94 2277 2.1428 0.0105 Q.0280 509.66 540.26 2.6733 0.1759 0.0954 742 ——
5 7.358 252,29 0.0210 768.06 22.78 2.1432 0,0105 0.0280 509.82 640.26 2.8737 0.1759 0.0954 7.42 _
56 7.358 252.35 10.0316 768.18 22,78 21438 0.0105 0.0280 509.08 540.26 2.6741 Q0.1759 0.0954 T.42
57 7,358 252.41 0.0421 768.30 22.78 21436 001065 0.0282 510.13 640.26 2.6741 0.1759 0.0954 7.42 |
7.358 252.48 0.0526 768.42 22.78 21441 0.0105 0.0282 510.29 540.10 2.6745 0.1759 0.0954 7.91 —
58 |”7358 262.54 0.0632 768.54 22,79 2,1445 0.0165 0.0282 510.45 540.10 2.6749 0.1759 0.0954 7.41 |
59 7.358 252.61 0.0737 768,66 22.79 2.1445 0.0105 Q0.0282 510.61 640.10 2.674% 0.1759 0.0954 7.41
60 7.358 252.67 0.0843 763.78 22.79 2.1449 0.0105 0.0282 S510.77 6540.10 2.6754 3.1759 0.0954 7.41 —
7.358 252.73 0.0948 768.91 22.80 2,1449 0.0105 0.0282 510.93 540,10 2,6758 0.1759 0.0954 7.4 ——
61 7.358 252.79 0.1054 769.03 22.80 2,1453 0.0105 0.0282 511.08 539.94 2.6758 0.1759 0.0954 7.40 |
62
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NOTES

MODIFICATIONS

1.

2.

The existing Stripper Reboiler Heater, Equipment No. 51-B-064, is suitable for the revamp conditions with a change in service
(now Equipment No. 56-B-01 Reformate Splitter Reboiler).

No other modifications, except these given below are required for the existing heater as long as it is “fit for service”, which

shall be determined by CTCI: (Also, see "Revamp Notes" below).

a. BExisting parallel heater, Equipment Ne. 51-B-08B, shall be IDLED for the revamp operation. Isolate the idled heater

{process and fuel) as required.

b. UOP combustion conditions shown on Sheet 2 of this data sheet are based on "Sales Gas' composition given in UOP
document number 951606 - A.4 "Basic Engineering Design Questionaire, Rev, 3. CTCl/Heater
Vendor shall confirm the adequacy of the existing burners and fuel gas supply system for the full range of fuel gas
compesitions anticipated for the revamp operation as shown in latest revision of Fluar document SP-000-AA-5002 "Basic
Engineering Design Data".

. Heater vendor shall verify the adequacy of the process coils and manifolds for full vacuum at 215°C.

. UOP estimates that the forced draft fan inlet box dampers will be almost fully closed. Heater vendor shall confirm the
suitability of the forced draft combustion air sysiem for revamp operation. If system turndown is an issue, consider
operating with even higher excess air rates, bleed air through the idled heater, madify burners for natural draft operation
{i.e., forced draft air system idled).

e. Provide NPS 3 Sch 80 ASTM A 312 Gr TP310 open ended waste gas nozzle located within the burner circle for disposal
of 136 kg/h of waste stream with a composition of 2.40 mol% H20, 17.0 mol% Benzene, 4.0 mol% Toluene, 56.2 mal%
Nitrogen and 13.4 mol% Oxygen at an estimated pressure of 0.035 bar (g) and estimated temperature of 45°C. The
molecular weight of the mixture is 38.68.

a0

REFERENCE DATA

L o e

Born API Fired Heater Data Sheet Rev. 4 dated 2-Apr-96.

Born Burner Data Sheet Spec. No. 2881/0400/127/AB Rev. 0 dated 7-Mar-96.

Born Overall Layout & Plot Drawing No. 2881-51B06-01A Rev. 0 dated 7-Mar-96.

Born General Arrangement (Elevations) Drawing No. 2881-51B06-02A Rev. 0 dated 7-Mar-96.
Born FD Fan Data Sheet (Equipment No. 51-K-03 A & B) (4 Pages) [Titie block illegible].

REVAMP NOTES
i.

The revamp conclusions are based on the assumption that all existing coil components that are to be re-used for the

revamp are identical to the vendor's data sheets referenced above, and:

a. The tubesffittings have normal original wall thickness.

b. No significant carresion or metallurgical damage has occurred.

¢. The tubes/fitlings are not severely warped, bulged, nor oxidized.

d. The tubesffittings are free of internal and external deposits.

Changes to this information will require further review of this specification by UOP.

CTClfheater vendor is responsible for the following:

a. Providing confirmation and guaraniee that the existing heater will meet UOP's predicted thermal and hydraulic performance
while complying with specified noise and emissions limits.

b. Cenducting a detailed field inspection based upon consullation with the component vendors.

¢. Ensuring that the heaters and ancillary equipment are refurbished, as required, to provide for safe operation at the
revamp conditions.

d. Verifying that the structural and mechanical integrity of the heater and ancillary equipment is satisfactory for the
revamp conditions.

e. Ensuring compliance with existing codes and practices, including environmental regulations.

f. Ensuring that any replacement parts or midifications shall comply with the same standards as the original equipment.

g. Vendor shall verify capacity of 56-K-03 A/B {Existing 51-K-03 A/B) and duly of 56-E-22 (Existing 51-E-32).
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4.

MANUFACTURE AND CONSTRUCTION TQ BE CARRIED OUT STRICTLY IN ACCORDPANCE WITI THE REQUIREMENTS OF THIS DRAWING SFECIFICATION.
NO CHANGES ARE TO BE MADE WITIHOUT THE PRIOR AGREEMENT OF TIIE CHIEF ENGINEER Ot THE ORGANISING SECTION WITHIK ENGINEERING DEPARTMENT.
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CTCI CORPORATION
ALTERNATEDESI

BORN

WORLD-WIDE MANUFACTURERS OF

DIRECT FIRED HEATERS
SIUNITS

PROCESS DESIGN CONDITIONS
1. Total duty heater, MW

2. Heater section

3. Service per heater

Service fitem  Siripper Reboiler 51B06

Type rad con V-C
Owner
Purchaser Chiyoda
Date 07/03/96
By: BOP

94.04

Plant Location
Quantity

Ref. No

Ref. No.

Borm Ref No.,
Page 1 of

BJ 2881
8

Radiant Conv.

Stiipper Reboiler 51806

4. Heat Absorption per heater, MW 32.28 14.74
5. Fluid Name HC
6. Flow rate, kg/hr 746364
7. Flow rate, dm{cube)/s
8. Press drop (allow, cleanffouled), bar as
9. Press drop (calc, cleanffouled), bar 2.3
_10. Fouling allowance, m{sq)-C{degyW
11. Therm conductivity of coke/scale, WmC{deg)
12, Avg. radiant flux density (allowable}, W/m(sa) 31546
13. Avg. radiant flux density (calculated), W/m{sq) 30622
14. Avg, convection flux density (allowable), W/m{sq)
15. Avg. convection fiux density {calculated), W/m({sq) 3341
16. Max radiant flux density, W/m(sq) 55120
17. Max convection flux density, W/m(sq) 650329
18. Velocily fimitation, m/sec
19. Max. Allowable Inside film temperature, C(deg)
INLET CONDITIONS:
20. Temperature, C{deg) 212
21. Pressure,barg 12.80
22, Liquid flow, kg/hr 746364
23. Vapor flow, kg/hr 0
24, Densily of Liquid @ T. P., S.G 0.671
25, Vapor, molecular weight i
26. Viscosity, liquid, mPa.s 0.366
27. Viscosity, vapor, mPa.s
28. Specific heat, liquid, KJ/kgC{deg) 2477
29. Specific heat, vapor, KdfkgC{deq)
30. Thermal conductivity, liquid, W/mC(dag} 0.101
31. Therma! conductivity, vapor, W/mC(deg)
QUTLET CONDITIONS:
32. Temperature, Degree C 224
33. Pressure, barg 2.00
34. Liquid fiow, kgthr 223909.2
35. Vapor tiow, ka/hr _...522454.8
36. Density of Liquid @ T. P. , Kg/cuM Q.654
37. Vapor, molecular weight 919
38. Viscosity, fiquid, mPa*s 0.166
39. Viscosity, vapor, mPa‘s 0.011
40. Specific heal, liquid, KJ/kgC(deg) 2.535 .
41. Specific heat, vapor, Kd/kgC(deqg) _ 1.975
42, Thermal conductivity, liquid, W/mC(deg} 0.099
43. Thermal conductivity, vapor, W/mC(deg) 0.027 e
REMARKS
44, Distillation data should be altached
for vaporization service
45, Other
Rev. 4 Bov 24 fo DSHTB.XLS
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CTCI| CORPORATION
-Serviee-per-unit
ALTERNATE DESIGN

BORN

WORLD-WIDE MANUFACTURERS OF
DIRECT FIRED HEATERS
Sl UNITS

Combustion Design Conditions per heater

1. Type of fuel

2. Excess air, percent

3. Calc heal release, MW (LHV)

4. Calc fuel efficlency, percent (LHV)

5. Calc thermal efficiency, percent (LHV)

6. Guaranieed thermal efficiency, percent (LHV}

7. Radiation loss, percent of heat rel (LHV)

8. Flue gas temp. leaving radiant section, C{deg)

9. Flue gas temp. leaving conv section, C{deg)

10. Flue gas temp. leaving air heater (uncorrected), C
1. Flue gas temp. leaving air heater (corrected), C(de
12, Max flue gas mass vel thru conv sect, kg/s* m(sq)
13. Volumetric heat release, W/m{cube} (LHV)

14, Ambient air temperature, C(deq)

15. Alr temperature, stack design, C(deg)

186, Alr temperature leaving air heater, C{deg)

17. Allitide above sea level, m

18. Draft @ Bridgewall,mm wg

19. Draft @ Bumer, mm wg

Fuel Characteristics

20. Type of Fuet

21. Heating value {(LHV), KJ/kg

22. Heating valug {LHV), KJ/Nm{cube)

23.spGr. @ P, T.

24. H/C ratio (by weight)
25. Viscosily, @

286. Viscosity, @

27. Total salts, ppm

28. Vanadium, ppm

29. Sodium, ppm

30. Fixed nitrogen, ppm

31. Sulfur, percent by weight
32. Hydrogen sulfide, percent by volume
33. Ash, percent by weight

34. Liquids: ASTM initial boiling point, C(deg)

C{dEg). mPa*s
C(deg), mPa*s

35. ASTM end point, C({deg)
38. Gases: Molecular weight
37. Composition, mol percent

38. Temperature at burner, C{deq)
39. Fuel pressure (available @ burner), kPa
40. Atemizing air stream pressure, kPa
Mechanical Design Conditions {(General:)
41. Plot limitations _
42. Tube limitations
Structural Design Data:
1. Wind Velocity, m/s

2. Wind exposure

3. Minimum ambient air temperature C{deg)

Rev. 4 Bow 2 fifq

Senvice /ltem

Stripper Reboiler 51806

Unit rad con V-C Plant Location
Type Quantity 2
Owner Ref. No.
Purchaser Chiyoda Ref. No.
Date: 07/03/96 Born Ref No.  BJ 2881
By: BDP Page 2of 8
GAS
15
54.05
87.0
86.0
2.00
834
250
1.41

15 combustion design_

50

0

3.00

14.92

Qgas

23376

0.306 @15C

Min Stack Ht.

Noise Limitations

. Wind occurtence

DSHTB.XLS

Seismic Zone

064005

q— 34




55401

|

CTC! corPoRra TION
TFERNATE-BESIG

BORN

WORLD-WIDE MANUFACTURERS OF
DIRECT FIRED HEATERS
SIUNITS

Coil Design: (RADIANT)
4. Design basis of tube wall thk. {(code or specs)
5. Deslign basis for rupture strength, (min or avg)
6. Design life, hr
7. Elastic design pressure, bar
8. Rupture design pressure, bar
9. Temperalure allowance, C(deg)
10. Corrosion allowance, mm
11. Stress relieve (YES or NOQ)
12. Weld inspection requirements radiography, %
13. Hydrostatic test pressure, BARG
14. Max lube metal temperature {clean) C{deg)
15, Design tube metat temperature C{deq)
16. Inside {ilm coefficient, W/m C{deg)
Coil Configuration: (RADIANT)
17. Tubes (vertical or horizontal)
18. No. of flow passes
19. Effeclive tube length, m
20. Bare tubes, number
21. Bare tubes, exposed surface, m(sq)
22, Bare tubes, total exposed surface, m{sq)
23. Tubes, inline or staggered
24, Tube spacing, C to C, mm
Tubes: (RADIANT)
25, Material (ASTM spec. or grade)
26. Quiside diameter,mm
27. wall thickness , mm or Sch
28, Overall tube length, m
29. No. of intermediate welds
30. Distance from Center Line of lube to wall, mm
Heater Section
Plug-Type Headers:
31. Locatien (one end or both ends)
32. Manufacture and type
33. Nominal rating
34, Welded or rolled joint
Return Bends:
35. Location {header box or firebox}
36. Material (ASTM spec and grade)

Rev. 4 80P 2 /¢ /%

Senvicelllem  Stripper Reboiter 51806
Unit rad con V-C Plant Location
Type Quantity 2
Owner Ref. No.
Purchaser Chiyoda Ref. No.
Date: 07/03/96 Bom Ref No. BJ 2881
By: BDP Page 3of 8
Radiant
Shock
API 530 AP| 530
100000 100000
15.80 15.80
28 28
3 3
NO NO
100 100
27.4 27.4
289
317 317
1124 1120
VERT HORIZ
8 8
17.91 8.077
80 16
985.97 68.28
1054.25
IN LINE STAGGERED
406.4 304.8
A106 GRB A 106 GRB
219.1 1668.3
sch 40aw sch 40 aw
80 None
305 152
Radiant
None None
Firebox - - Header box
AZ234 WPB i A 234 WPB
064006
DSHTB.XLS
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CTCI corPaRrRATION

service per unit

BORN

WORLD-WIDE MANUFACTURERS OF
DIRECT FIRED HEATERS
SIUNITS

Coil Design: (CONVECTION)

4. Design basis of tube wall thk. {code)
5. Design basis for rupture strength

8. Design life, hr.

7. Elastic design pressure,BAR

8. Rupture design pressure, BAR

2. Temperature allowance, C{deg)

10. Corrosion allowance, mm

11. Stress relieve (yes or no}

12. Weld inspection requirements radiography, %

13. Hydrostatic test pressure, Barg

14. Max tube metal lemperature (clean), C{deg)
15. Design tube metal temperature, C(deg)
16. Inside film coetficient, Wim(sq) C(deg)
Coil Configuration; {CONV.)

17. Tubes {vertical or horizonial)

18. No. of flow passes/tubes per row

19. Effeclive tube length, m

20. Bare tubes, number

21. Bare tubes, exposed surface, m{sq)
22. Ext tubes ,number

23. Ext surface tubes, exp. surface, m(sq)
24. Ext surface tubes, lotal exp. surface, m(sq)
28. Tubes, staggeredfinline

26. Tube spacing, Cto C, mm

Tubes: (CONVECTION)

27. Material {(ASTM spec. or grade)

28. Cutside diameter, mm

29. wall thickness,m m or Sch

30. Overall ube length, m

31. No. of intermediate welds

32, Distance rom tube center line to wall, mm
Description of Extended Surface:

33. Type {studs, serrated fins or solid fins)
34. Material

35. Fin Height, mm

36. Fin Thickness, mm

37. Fins Perm

38. Max tip temperature, G(deg)

39, Extension ratio

Heater Section

Plug-Type Headers:

40. Location {one end or both ends)

41. Manufacture and type

42. Nominal rating

43. Welded or rolled joint

Return Bends:

44, Lacation (header box or firebox)

45. Malerial (ASTM spec and grade)

Rev. 4 for 2/4/?:

Service/tem  Stripper Rehoiler 51806

Unit rad con V-C Piant Location
Type Quantity 2
Owner Ref. No.
Purchaser Chiyoda Ref. No.
Date: 07/03/96 Bom Ref No. BJ 2881
By: BOP Page 4 of 8
BARE . EXT. EXT. EXT.
AP| 630 APl 530 API 530 API 530
_ 100,000 100,000 100,000 100,000
15.8 158 15.8 15.8
28 28 28 28
3 3 - 3 3
NO NO NO NO
100 100 100 100
27.4 27.4 27.4 27.4
255 281 276 266
283 309 304 294
1823 1828 1834 1840
HORI. HORI. HORIL. HORL.
8 16 8 16 8 16 8 16
8.077 8.077 8.077 8.077
32 0 O 0
136.66
4] 16 16 64
280.50 543.57 3441.66
4275.73 0
STAGGERED STAGGERED STAGGERED STAGGERED
305 305 305 305

A106 GRB A106 GRB A106 GRB A106 GRB

168.3 168.3 168.3 168.3
sch 40aw sch 40 aw sch 40 aw sch 40 aw
None None Naene None

152 152 152 152

SOLID FIN SOLID FIN SOLID FIN

Car/Stl Car/stl Car/StL
. 12.70 25.40 2540
1.30 1.30 1.30
_i18 118 197
3 389 334
__ 4.252 7.956 12.594
Convection
_ NONE
_Header box Header box Header box __Header box

_AZBAWPB || AZ34-WPB A234WPB | A-234-WPB

064007
DSHTB.XLS ~
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CTCI CORPORAFION

Service/ltern  Stripper Reboiler 51B06
B O R N Unit rad con V-C Plant Location

WORLD-WIDE MANUFACTURERS OF Type Quantity 2
DIRECT FIRED HEATERS Owner Ref. No.
S UNITS Purchaser Chiyoda Ref. No.
Date: 07/03/96 Bom Ref No. BJ 2881
By: BDP Page 5of 8
Heater Section Continued: Radiant Convection
Terminals:
1. Type (welded or flanged) Flanged Flanged
inlet: -
2. Material (ASTM spec and grade) Al05
3. Sizefrating, schedule or thickness 6" SCH 40 AW 3004
4. Number of terminals 8 PER HEATER
Outlet:
5. Material {ASTM spec and grade) Al05
6. Size/rating, schedule or thickness 8" SCH40AW 300#
7. Number of terminals 8 PER HEATER
Manifolds:
8. Connection to tubes (weld or flanged) Flanged
9. Location {internal or external) Exiemal
Inlet:
10. Material (ASTM spec and grade) Nene
11. Size/schedule or thickness
12. Flange/material (ASTM spec and grade)
13. Flange size and rating
Outlet:
14. Material {ASTM spec and grade) A106 GiB
/’frx 15. Size schedule or thickness 26™ x STD WT
~* 16. Flange/material (ASTM spec and grade) . Mone {Connections to Heater terminals only)
17. Terminat size and rating 26" x STO WT Bevelled
Crossovers:
18. Location (intemal or external) External
19. Pipe mat'| (ASTM spec and grade) AlID6 GRB
20. Pipe size/schedule or thickness 6° SCH40AW
21. Flange matl (ASTM spec and grade) None
22. Flange size and rating
Tube Supports:
23, Location {top, bottorn, intermediate) TCP INTER ENDS
24, Material (ASTM spec and grade)} 2520 CR NI 25/20CB NI C.8. PLATE
25. Spacing 4150 mm
26. Coating (type and thickness) 100 mm LW cast
Tube Guides:
27. Location and spacing {Top/Bottom) BOTTOM
28. Material (ASTM spec and grade) 31088
Settings:
Floor:
29, Lining: Thickness - Hot face temp. - calc - design 200 g8i9C
aa. Matl/thk/service temperature 200 MM EW CASTABLE
31 Ancher (type & mati}
32, Casing: Thickness - Material - Temperalure 6mm C.S. plate

Exposed Vertical Walls:

33. Lining: Thickness - Hot lace temp. - calc - design
34. Mall/thk/service temperature

35. Anchor {type & matl}

36. Casing: Thickness - Material - Temperature

064008
Rev. 4 =vi( . fi « DSHTB.XLS
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CTCI CORPORATION
EFERNATEDES]

Service/ltem  Stripper Reboiler 51806

B O R N Unit rad con V-C Plant Location

WORLD-WIDE MANUFACTURERS OF Type Quantity 2
DIRECT FIRED HEATERS Owner Ref. No.
SIUNITS Purchaser Chiyoda Rei. No.
Date: 07/03/96 Born Rei No.  BJ 2881
By: BDP Page 6 of 8
Mechanical Design Conditions {continued)
Heater Section (continued):
Shielded Vertical Walls:
1. Lining: Thickness - Hot face temp. - calc - design 125 554 C 1260 C
2. Thk/Mat'l/service temperature 50 -128 kg/ cu m GFNB + 75 -96 kg/ cu m CFNB+3mm stalastic
3. Anchor (type & matl) TP 310 88 Studs and Washers
4, Casing: Thickness - Material - Temperature smm C.S. plate
Arch:
5. Lining: Thickness - Hot face temp. - calc - design 150 818 C 1260 C
6. Thk/Malt'l/service lemperature 50mm128kg/cumCFNB+100mm86 kglcum CFNB4+3tmm stastic:
7. Anchor {type & matl) TP 310 85 Studs and Washers
8. Casing: Thickness - Material - Temperature 6mm C.S. plate
Convection Walls:
9. Lining: Thickness - Hot face temp. - calc - design 125 534 C 1100 C
10. Thk/Mat'i/service temperature 125 mm LW castable r1
11. Anchor {type & matl) V' type 304 S8
12. Casing: Thickness - Material - Temperature émm C.S. plate
Breeching: ’
13. Lining: Thickness - Hot face temp. - calc - design 75 249C 1093 C
14. Thi/Mat'l/service temperature LW CASTABLE
i5. Anchor (type & mati) v' type CS

16. Casing: Thickness - Material - Temperature 5
Flue Gas Ducts:

17. Localion fop of conveclion section
18. Lining (internal or external) internal

19. Thickness & Material 50 mm LW castable

20. Anchor, type and material C8 'v' anchors

21. Hot face design temperature
22. Cold face design temperalure

Combustion Air Ducts:
23. Location FD fan to burner plenums
24, Lining {internal or external)

25. Thickness and Materizl

26. Anchor, type and material

27. Hot face / cold face design temperature, C{deg)

Header Boxes:

28. Location Conv. ends Hinged doors/bolted Bolted
29. lining (Thickness & Material) 50 mm LW castable

30. Anchor {fype and material) V' type cs

31. Door/pane! (mall and thickness) 6mm C.S. plate

Burner Windboxes

32. Lining (inlernal or external) intemal ~ Matl&thk.  mineral wool
33. Anchor (type and matl) CS'v! L
34. Casing: Materials and thk. ¢ss .
35. Hol face design temp., C{deg) _ _ ~_Cold tace design temp.,C I
G 09
Rev. 4 Bow J/v/—._-_ DSHTB.XLS 0 64 0
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CTCI CORPORATION

BORN

WORLD-WIDE MANUFACTURERS OF

DIRECT FIRED HEATERS
SIUNITS

Mechanical Design Conditions (continued)

Heater Section {continued):
Stack:
1. Location
Inside met. dia., mm

Service /llem
Unit

Type

Owner
Purchaser
Date:

By:

top of heater
2713

Stripper Rebailer 51806

rad con V-C

Chiyoda
07/03/96
BDP

Piant Location

Quantity 2

Ref. No.

Ref. No.

Bom Ref No.  BJ 2881
Page 7 of 8

Corr Alow

Ht. above grade: mm

2. Stack design metal temperature. Stack length, mm 24689
3. Plate, min. thickness, mm 6 Material; Carbon steel
4. Lining : (Internal or Externaf) Internal Extent of lining Tolop
5. Thickness and Material, mm 50 LW Castable
6. Anchor, type and material: v type CS
Bridgewaltl:
7. Height:, mm none
Mat} and thickness: Location
Dampers:
8. Location Stack
9. Material of blade 1P3048S
10. Matetial of shaft TP3048S
11. Bearing lype PILLOW BLOCK
12. Muitiple or single bilade Multiple blade
13. Desc of provision fer operation actuated
14. Location and type of operator
Miscellanequs:
Platforms: Access
Location/Ne. Width Length/Arc Stairs/L.adder
15. Hearth/ One 1100 mm 360 DEGREE 1stair/tladder Grade
16. Convection Side(s) /One $100 mm 1 LADDER
17. Convection End(s) /Two 1100 mm 2 WALKWAYS
18. Rad Intermediate /One 1100 mm 1 Ladder
19, Stack Damper / One 1106 mm 270 DEGREE 1 LADDER
20, Stack Sample Port
21. Type of flooring i
Doors: Nuimber Location Size Hinged/Bolted
22. Access Doors 2 FLOOR 450 x 600 Hinged
23
24, Observation Doors i2 RAD SIDE 127 x 406 HINGED(20-std-03)
25 _
8 - . i .
27. Steam Lance Doors 4 CONV SIDE 600 x 150 bolted {BLS-D-108)
28
29 Explosion Door 1 RADSIDE  473x432  HINGED
30 . - eemmmm e ———— e et e
3 -
Instruments and Aux. cormections Number Size Type
32. Process fluid femperature
33. Flue gas / combustion air temp. SEE DRAWING No. 2281/403/126CA .
34. Flue gas / combustion air pressure & 2281-51B06-02A & 028
35. Flue gas composition (sample) i . o
36. Snuffiing steam 4 2" NPS 3000# CRG wilh Plug L
37. Purge _ R —
38. Vents and drains B —
39. Tubeskin thermocouples i .
064010
Rev. 4§ &= ifa /o DSHTB.XLS
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CTC! CORPORATION

. ACTERNATE-DESIGN

Service /fllem  Sfripper Reboiler 51B06
B O R N Unit rad con V-C Plant Location
WORLD-WIDE MANUFACTURERS OF Type Quantity 2
DIRECT FIRED HEATERS Owner Ret. No.
SIUNITS Purchaser Chiyoda Ref. No.
Date 07/03/96 Bom Ref No.  BJ 2881
By: BDP Page 8 of 8
Mechanical Design Conditions (continued)
Heater Section {continued):
1. Painting requirements: 22854-SP-000-X-002
Systam 2 to Prime coat only
. final coat at site
2. Galvanizing requirementis. Ladders and Platforms to ASTM A123
3. Internal coatings (casing, ducts, stack) Stalastic behind ceramic fibre blanket
4. Fireproofing requirements. None
Burner and Auxiliary Equipment:
Butners:
5. Manufactureftype _Jd.Z. Type PSFG FDgasonly  Location  rad floor
6. Designation/size 16 Number: i2 Fuel: qas
7. Heat rel. (MW per bumer} at design excess air (MaxiNorm\Min)  4.95 (110%)  4.50
8. Design press drop across burner 50mm @ max heat release
9. BCD 5100 mm
Distance burner centerline to unshielded refractory: 17907 mm
10. Burner pilot:
Capacily (KW) 20 Fuel: Gas Fuel press
Fuel Pressure/ Fuel: Type of ignition: AUTO
11. Special requirements: {flame detection devices, safely interlocks etc.) UV SCANNERS
Sootblowers:
12, Location - SPACE FOR FUTURE INSTALLATION
13, Manufacture and iype ) )
14. Number
15. Maximum cleaning radius, mm
16. Lane dimensions (min. clearance} :
17. Orientation (horizontal or vertical) _
18. Cleaning medium .
19, Supply pressure/temperature -
20. Flow rate per blower , kg/s
21, Malerials of construction _
22, Driver type (manual, air, or elec.) o L
23. Control systems type {auto or manual, sequential, local, or remote panel)
064011

Rev.4 Fer 2fifw DSHTB.XLS
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1D: ELEVATION : < 305m

CAPACITY - PRESSURE CURVE

CoEs ,r/r-:-.q:‘,\\
| Sl )
o | .-+ e EIR g~ noamee |
i — LT e
@ J@HN ZINK ; ":, )" ‘:’f'\ “\:::%:A
PARTS WD, SERVICE, b 91 ESAoarmn EAX iy 234.8760 w2
| : CUSTOMER : BORN HEATERS INTERNATIONAL DATA SHEET NO. D-BU-A17229-802 S0O. NO.  A0-17229
1A: P.O. NO:  010990-2881 BURNER DATA SHEET FOR: PSFG-16R STAGED GAS BURNER ASSEMBLY
18: USER :  ARABIAN INDUSTRIAL FIBERS HEATER NO.Z/]\SI'B-OG A/8 STABILIZER REBOILER :
1C: JOBSITE @ YANBU CITY, SAUDI ARABIA

YE: QUAN. REQ'D: 24

1FD JOHN ZINK SERIAL NO.: AQ-17229-2

2 : TAG NO'S: B-602-1 BURNER ASSEMBLY, B-602-2 MORTAR

GAS

J
‘ 21,498 KCAL/NM
A o
1

2

3
& 6,000 KCAL/NM

ABOVE TAGS PRECEDED BY: UNIT 51-8-06 A8 /1\ f
‘ STABILIZER REBOILER s ;
|
2A: REF. DWG'G.:  B-BU-A17229-602 PSFG-16R BURNER ASSEMBLY * VP 7
B-BU-17229-608 PILOT ASSEMBLY z ] Upzen
£33N A ; ! 5 : Zeiit
3 : FUEL GAS: REFIERT | pcPANE u = =
3A: LHV (KCAL/NM™: | 6000 | 21.498 % — :
3B MW: 983 | 4353 - ; ;
3C: TEMP.: (*C) 40 38 " s et
) =
z =
4 TTUEL _OIL A B c o_t—" | o it Bz
4A; LHV (BTU/LBY: | - T T :
L+ L1 J
4B: API GR: | | < T L
4C: TEMP.: (°F) __— . -
4D: RECOMMENDED OPERATING VISCOSLTY: 250 SSU
5 : PILOT ORIFICE DRILLED: I/16" DIA
SA: PILOT GAS PRESSURE: .48 - 103 Barg (NATURAL GAS)
6 : DRAFT LOSS :  50mm WC. © 495 MW/HR. W/ 15% X-S AIR @ 156 'C. , |
: L s % o m M 2 3 ‘ 4 5 5 1 8 8 | :
7 : HEAT RELEASE PER BURNER (NET: o a‘
7A: MAX 495 MW ' PRESSURE  (Barg)
—?‘_‘QW !
78: NORM: 450 MW BORN DOCUMENT NO. | : & TR e
7C: MIN.: 165 MW ‘?EHIY[IHAmm rp—— o 75 =L = 3 064025
SHD AROMATH ' e SN ) s P
TIP DRILLINGS : PRIMARY: (4) #2 MTD FP. JOB NO. REQN. NO. |ITEM NO. SUFFIX REV. o8 1 2108 t;;;”o > A LR WY
(&) 1716" DIA. 1P : : '
STAGED: ) LTR 5" FP. 2681 | 0400 | 127 | AB | 05 || /N [ oonéusetis e s 0 o % v
. Fryd 1 VENOCR FROM ITS RESPONSIBILITIES OR UIABILITIES
(2) »48 MTD. I.P IDENT Noﬂ@.{uﬂé B_QZ_E_C-—A— ’] UHDER PURCHASE ORDER
DR: L DATE: 1-22-95° CERTIFIED [ 3 [REVISED AS NOTED PER CUSTOMER COMMENTS/ VDR 50319 | ) Tp | TOM | TMY B-14-9
o SATE. SN.- 2 [REV'D TIP DRILLING PER VDR S0414/TEST _&-13-96 JL IMY -14-9
' !} |REVISED AS NOTED PER CUSTOMER COMMENTS/ VDR 50270 ! Ty | TOM | TMY 5/16/9
APP. TMY DATE: 1-25-95 6-14-96  INO. REVISION DESCRIPTION BY | CK | APP |DATE

DDO:B-A17229-802

&)
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|

—/ﬁ yi\v
| |
ot e ! | BE
| |
EL.+21755 ™ A T
________________
| |
' |
51—81—068 51-B--06A

1
|
|
|
|

e

F.D. FANS

HOWDEN FANS

-DRG NOS, CGA-C=-1187-B0%t
& CGA-C—~{187-802

i
%
|

|SLIP-PLATE BLIND *

[(TYP)
7500 \ 7500

_2“ -
1
(S
i =]
2220 222
e FLEXIBLE JOINT TYP
5 (8 FAN SUPPLIER)
21550/ / A
o 9 I
g . JOINT FLANGES (2 POS) LEFT LOOSE
e - FOR SHE WELDING AFTER ASSEMBLY.
w |

CIRCLE DA
7690

"BURNER |
/5 DUCT DIA
9690
0/5 DUCT DiA

| 8500
r

B M T FREE Fi
AT BURMER 1,2,12 : 1.23 m?
AT BURMER 3,11 : 1.03 m2
AT BURNER 4,10 : 0.83 m2
AT BURMER 5.8 : 0.60 m2
AT BURNER 6.8 : 0.40 m2
AT BURNER 7 : 0.375' m2

8500

QTHER REVISIONS PER CUENT RETURN PRINT DATED 21.5.38.
BURNER PLENUM CENTRE-UNE DIM'N OF 1878 WAS 1J26,

E\E /\ PLAN ON_BURNER DUCT
NOTE. ALL DUCT SIZES 1/SIDE STEEL
“ l (DUCT UNLINED)
GRADE. SCRN EL.+0.00 l :
| 1
SUP PLATE BUND (Z POS) 6095
O/ALL VENTURI
7500, 7500
——— S — VIEW ON B-B |
i F.D. FAN
! [T—~"{2 P0S.)
! .:51 ~Pl )
i /1\ 1-PT =827 . ‘l\
' 4 —~443
NORTH . | E5) )N (1 l(@ W CHIYODA mcmme
g e | = 51— ' [ ffég o :l:mm[m:s;mmpnum
g ™ 4 3GB A 4292 <239 / 30 ' 15'9” 34169»\ . REQ MO 2IBIHO00BSAE
" A I FLEXIBLE JOINT nilfus ”um":wr:iwm ol
g
S1~PiY | A
4220 & ! U/S RADIANT FLOOR
i . " 7 T - P [Pe i &
R \ ! __-_| |; g ONE 22 e "9y
| S PERMSION TO PROCEID OR AVEOW
OV O VENCON PROWTS SHACL
L R K | e
=~ --____I_— '-._T..-’
, ‘ 150 743
_________ - ——e— e e —— ! JOHN ZINC BURNER
g /g ] Z& T lz.il ORG NO. B-BU-A17229-502
Lt - —_
B = sy pa /A BURNER/DUCT DETAIL -
;ﬂ% 7250 | 8500 I 3500 SKID OVERALL LAYOUT & PLOT
BLAN E; ; - 51-B—08 STRIPPER REBOQILER
FoR IBN RUSHD 06402
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.. Contract: 10ED541A01
Ay i Equip.Na..  95-C-D2
Ty ey o VERTICAL VESSEL Revision: 2 Date: 31-Mar.-2011
S DATASHEET Unit: 56 - Sulfolane
PO No.: e
F L u o Ro DocumentNo.:  DS-56-CA-502 -\[Ij;
|Sheel: ] of 9 CTEICORPORATION REV
] Client: Arabian Industrial Fibers Company Plant:  Suifolane
2 Service: Reformate Splitter Site: Yanbuy, Kingdem of Saudi Arabia
3 DESIGN SKETCH DESIGN CONDITIONS
4 VESSEL DIMENSIONS: ID: 4572/7925mm  T/T: 32800 mm Pressure: 3.5 {Note 1) bar{g) at 245 °C
& | eotro: ] @ L:IG Vacuum: FV (Note 15) bar(g) at 215 °C
6| o g:ﬁﬁﬁ;ﬁ;’fﬁ:ﬂ‘”“ @ i Min. Metal Temp: g (Note 25) °C at  MAWP bar(g)
7 ! Liquid Level: Note 16 mm
8 oOSEE oor Specific Gravity of Liquid: 0.700 at 204  *C
o L’,_L___": OPERATING CONDITIONS
10 TANGENTLINE " zin Pressure: Note 23 bar(g) at Notei?7 °C
R S MIE 3 -
12 % ! —F} Vacuum: bar(g) at °c
13 1 1 Low Temperature: °C at °C
14 : l ! | ' Hydrogen Partial Press. 0 bar(a) at °C
] |'22 1 asnio INTERNALS & INSULATION
18 : ° H 5 ! Bulk Liquid Pressure
17 —H W 4 = (,‘ '\ DESCRIPTION Density Holdup Drop
18 s [Eul—p: J Yon @ kgim?® vol% bar
19 = O | HITE 7_"4_"'._".}_. Packing:
20 s 1 5 ! Catalyst;
21 i f I H Mist Eliminator:
22 d e = 82510 ] Insulation ho/50mr Hot W Cold [
23 g g ! ! Fire Proofing 76mm Yes Ql No [
24 | ; CONSTRUCTION —
zz i 1 I | E Materials ;?x::;:
a| | g Eﬁﬂujmﬁkj\ e 7~ e 6 Shell 5A516-65 3 mm
P et H = Heads SA-516.65 3 mm
29 [ 510 E MR [ Suppart SA-516-65 / SA-283-C 16 mm
30 ' | SPECIAL CONDITIONS
M| Y - { Stress Relisve {T’;cess Reason Only): Yes | ] No .
32 g 38 H Vessel in Wet Sour Service: Yes [] No W
33 T H Steamout Required: Yes Il No [
o i
35 :
36 ! DESIGN SKETCH (CONTINUED)
a| | 48 :
38 4 :
30 ; Yoo -
« : moeoes Nl
41 i—ll
) : VESSEL WALL (INSIDE} EXISTING TRAY SUFPORT RINGIS)
1
« e+
45 8 H REMOVE EXISTING TRAY SUPPORT RING(S)
“ 9 ! [F HOT UTILIZED FOR THE NEw SERVICE
47 i
" C2r+
4 i
50 TANGENT—pf 77T WEIGHTS ARE BASED ON THE VENDOR CERTIFIED DRAWING No,
51 ! "--..q‘____:______»" E §T067-0501 REV 4 (1998) (kg}
52 ! ! : EMPTY 531 900
53 ! D . . OPERATING 799 200
54 ! T &) FULL OF WATER 2 067 800
55 —‘i— 1 THICKNESS ARE BASED ON THE VENDOR CERTIFIED DRAWING No,
! i 6T067-0501 REV 4 (1999) (m)
56 - i TOP HEAD 25.1 min,
57 SHELL 26-47
58 BTM HEAD 43.3 min,
50 SKIRT 18]
80
&1
62
84
&5
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DATA SHEET

IP.0. No.: @
F L U o Rs IDocument No.: DS-56-CA-502

Sheet : 2 of 2 CTCI CORPURATION

REV

NOZZLE SCHEDULE

SIZE PRESSURE
TAG QTY in RATING DESCRIPTICN

Al 10 300# RFWN  |REFLUX

AM 24 300# RFWN  [MANWAY

AQ 30 300# REWN _ |[VAPOR QUTLET

AV 4 300# RFFN__ |[VENT

Bl 30 300# RFWN |BLANKOFF (NOTES 4, 22)

BM 48 300# RFWN _ |IMANWAY W / DAVIT

Clh/2 36 300# RFWN |REB RETURN

CL172 2 300# RFWN _|LEVEL

CMm 24 300# RFWN_ |MANWAY W / DAVIT

cs 4 300# RFWN |STEAMOUT (Note 26)

alalalplnaialala|ala

DO 36 300# RFWN _|ETMS QUTLET

BT1/2 2 1 300# RFLWN |TI-TIC (NEW, NOTE 4)

El 1 10 150# RFWN |INLET FEED (NEW, NOTES 5, 21)

EM 1 24 1504 RFWN  IMANWAY W / DAVIT (NEW, NCTES 6, 21)

NOTES:

1) This vessel tag number 56-C-02 is an existing vessel {formerly Cyelar Splitter tem Na. 51-C-02), to be re-rated based on new design

conditions. Modificatfons required for the new service are as follows:

3g

2) Remove all existing frays and internals. Install new frays #1-5 and #6-45 as shown. See data sheet DS-56-CA-502T.

3) For existing 10-inch Nozzle "Al" replace existing distributor with new 8-inch distributor per U.Q.P, Std, DW(3, 3-148,

4) For existing 30-inch nozzle "BI” remove existing internal distributor. CTCI to provide blank-off flange with two (2) installed 1-inch

TI-TIC nozzles "BT", as shown, above tray #5.

5) Install new Fead Nozzle "EI" above tray #17 with new distributor per U.Q.P. $TD DWG 3-150, as shown,

6) Install new Manway Nozzle "EM" above tray #17, as shown.

7) install new traps below new trays #5 and #16. Traps to be provided by tray supplier.

8) install new fraps below new tray #45, as shown, per U.0.&. STD DWG 3-280,

9) Dimensions are in millimeter unless otherwise noted.

10y Vessel heads are 2:1 Elliptical.

11) For existing vessel details and nozzle elevation and orientation refer to vendor (Hyundai Heavy Indusiries Co. Ltd.) cerlified drawing

No, 6T067-0501 REV 4 (1996).

12} CTCI to verify the available thickness after evaluating maintenance records and performing UT testing and confirm.

CTCl to provide necessary ASME code documentation for the repair "R" stamp and new nameplate.

13) CTCI to verify that the structural and mechanical condition of the existing vessel, support, and foundation are satisfactory for

continuing cperation at the revamp design conditions and under current applicable codes and specifications.

14) CTCI ta verify existing dimensions in the field,

15) Existing vessel is not designed far external pressure. CTCI fo determine the need to add vacuum stiffening rings, and design

them as required to meet the new Full Vacuum design condition.

16) Normal liquid level (NLL}) Is 1750 mm above bottorn tangent ling. HLL = 2664 mm LLL = 836 mm.

17) Operating Temperature. Top: 125°C. Bottom: 215°C.

18) Totat vessel pressure differential = 0.42 bar.

19) Applicable specifications: SP-000-AA-5002, 22854-SP-000-A-003, 22854-5P-000-A-004, 22854-SP-000-D-001, 22854-SP-000-W-001,

22854-$P-000-W-002, 22854-SP-000-W-003, P01-E07, T01-801, 3-11.

20) Tie following UQP standard drawings are applicable: 3-148, 3-150, and 3-280.

21) CTClI to design and furnish new ladder(s) and platform(s) for access to new nozzle "EI" and manway "EM".

22) CTCI to restore handrail on platform below nozzle "BI” afler demolition of existing piping.

23) Operating pressure : Top : 1.71 bar{g) Bottom : 2.17 bar(g).

24) Nozzles must not be located in downcomers.

25) The Min, Design Ambient Temperature should be 67C.

26) Steamout at 150 (232 max.) 'C and 3.5 (4.1 max.) bar (g)
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DESIGN AND CONSTRUCTION NOTES PARENTHES 5. T GTE / //}) A o BoB | o
1. DESIGN PER ASME CODE: SECTIOM VII1 DIV 1. 95 ED. A3 DATE Ng DATE | BY |CHK REVISIONS
S SCHEDULE _OF OPENINGS ORDER NO. 56-050-2
S o TS MARK _|OTY| SIZE SERVICE | NG { uahw 1071 CIVE S Rvie OWE # | ¥=E=3 CRAVER TANK & WFG. CO. INC.
: : - = : N v | 12° -150% RF | INLET SHT #5 =
5. CORR. ALLOW.: HEAD LSIE!'! SHELL 1.5(%¢") NOZIS t-5t'.. ] N2 1 74 -150% RF MANWAY W7 DAYIT SHT #5 (1 3859 ‘151% u) 1.D. X
6. MIN. DESIGN METAL TEWP.: _9 °C (49 °F) :: 1 :22: -11:{?:;!: (vl[r::i{‘ :::I :'.5, 20100 (65'_111,", T/T VERT P/V
7. INT DSG PRESS: 11 BARGUISY PSI) @ 120°CI248°T) = R B T ST (SURGE DRUM) ITEM NO.: 51-D-23
EXT DSC PRESS: 0 BARGIO PS1) ® 148°C(300°F) ELEVATION
8. M.A.W.P.: 11.8 BARGIIT1 PSI): MAP(N & C): 12.8 BARGI186 PSI) = T e iy | ST Wi T DwWN: BT |CusT: uOP / 1BN RUSHD :
9. OPER. PRESS. 4.7 BARG(ES) psy @ 31°C 199) °F Vi THRU V4l 4 O SKIRT VENTS SHT =3 8-20-96 YANBU. SAUDI ARABIA :
10. HYDROSTATIC TEST PRESS.19.2 BARGI2T9 PSI) 55 1 [N SKIRT SLEEVE F/ HOZZ N5| SHY ®6 CHK: W8 56-050-2 SHT#2 | 4
11. PAINT: YES. SEE DWG 56-050-2 SHT #9 —+- 9-13-96 O¥G. 1O REV.
F THOUT PERMISSION. MASTER FILE: ELEVY
THIS DRAWING 1S NOT TO BE REPROOUCED. COPIED. LENT OR DISPOSED OF WITHOU
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52.D-31.XLS

V7 CHIVO0A | o

DRUM SPECIFICATION SHEET

LIENT__Arabian_Industrial Fibers Company REV| & | & | & [maoe
PROJECT gy |y de || Seno=|MADE| AF.

TITLE Saudi_Aromatics Yanbu Projct cukoeZ | JT. |7tea|cro| JT.
JOB NO. 51046 Apvp| A~ ¢22.C|APvD| GF.
DOC.NO. DS-52-D-031 1/1 ) |oate|Re2]¥7/19, 96| &r22 94| DATE [Mar.14;
%
1| _ITEM NO.: 52-D-31
2" SERVICE : CONDENSATE DRUM FOR 52-KS-01
3|l NO. REQD.: ‘ 1 _
: o
6
7 r_. TQ Nt @ #
8 2:1 ELLIP HE = _i ] MIN
1§ T T T T T T T T+ T T
5 I

2 MIN
23
24
25
2 *2) BELOW LLL.
» 8 7 *1) FOR INTERNAL OF N1 NOZZLE, REFER TO UOP
£E5 STD DWG. 3-190-4.
§5§ 2 OPERATING CONDITION REMARKS
o=¥ 3 FLUID: CONDENSATE
= Eg 31__PRESSURE : -0.86 BarG
_;82 < 32 TEMPERATURE : 54 °c Lo | 2 [LT/LG 2 |150%RF
23292 33 LIQUID DENSITY: 987 Kg/m’ M | 20" IMANHOLE 1 |150# RF
2290 34 TOTAL VOLUME: 2.8 m’ N., |4"X2"|VENT 1 |150¢ RF
£230 35| NORMAL LIQUID HOLD-UP: 14 w25  mn No | 1" [TI 1 [150# RF
8o88 36|__CONTROL RANGE REQUIRED : 2.6 min., 400 mm N | 3" |LINE DRAIN 1 [150# RF
gpEs v DESIGN CONDITION ——— | Ny, |11/2"|DWN INLET 1 |150#RF
éfgﬁ 38 CODE/REGULATION: CASME Sec.Vlll dw.] , 1395 J¥[ Ny | 3" [PUMP VENT 1 |150%# RF
£zZZ 39 INSIDEDIA.& TL-TL LENGTH: 1,000 mm._ 3200 mm
_=2ZC 4l DESIGN PRESS. & TEMP.: 1.5/FV_Bar_ 180 °c N, | 2" |[COND RTN 1 |150#RF
S823% .| TEST PRESS. HYDROSTATIC . (18125 _ Bac | N, | 1" IPG 1_|150¢ RF
52308 « PNEUMATIC N BarG__| N. | 2" |MIN FLOW 1_|150# RF
LOE §$ 43| CORROSION ALLOWANCE : 3.0 mm N | 2" |DRAIN 1 |150#RF
53837 44 POSTWELD HEAT TREATMENT :B CODE O YES ONO N, | 3" |EQUALIZING 1__|150% RF
fggﬁg 45| RADIOGRAPHIO FULL O SPOT %, ONO BCODE| N, | 2" |[EJECTOR CONN. 1 |1504 RF
2893, 45 JOINT EFF.: _ SHELL %, HEAD % N, | 6" |CONDENSATE OUTLET| 1 [150#RF
§§_g‘g a7 - MATERIAL —. N, | 6" |CONDENSATE INLET*1)Y 1 [1504RF
25%, | _SHELL: ~ SASIENe MARK| SIZE SERVICE QTY [RATING
SEgE o HEAD: - SASI6-10 NS NOZZLE SCHEDULE____
;ggg sof|_=FRAY/INTERNAL : cs + WEIGHT : ELECTION zl;'?:” LGN o
$5%% s SUPPORT: cs OPERATION 135 Kg
g‘%g% 52 NOZZLE FRANGE : SAICS FULL WATER 4.94] Ko |
;ggﬁ 53 NECK : ACCESSORIES SUPPLIED BY MANUFACTURER
£<°5 s GASKET: S\ G (Man Asbst ) : HABDERSPLATFORM-GHIPS,  -PIPE-SPRT-CLPS: DAMD.
g’g Q%- ss|| BOLT & NUT: EXT. INT. : | HETNGLUC -CORROGIGH-CAGEROINT,  EARTH PIECE,
w03~ 55| INSULATION: BNO D HOT Ocolp O pp mm INTERNAL LADDER ( SHELL, SHIRFY, FEMPLATE:
= ‘6§E 57| FIRE PROOF: ~..  [OYES B NO . ANCHOR GR-SETHNG-BOLTS, SHDHCPLATE
—_— - e e ||

e Y s LY A WA



e =

FACE OF TOP —&= DESIGN ZONE #1 —ef=— DESIGN 738F #2
.m TUBESHEE T 1800 I
“ 16 .
~——1730 19370 —_ { : \
: 7751 f —56,0— - — G
mt 2370 - 132 [ 1352 \ A
i - 695 - [\ A 1/ = ‘
AR 7 A /2 WA
7/ ' : ANy &
R7 - RS @ | \ ¢ / R3 @ @ | ~ | -
1 | U . | o | | i}
; T ol ; Lo —2
‘ \ i hiii
/ | il
15 . '
’ g ‘ g i i
M "._____ SR . S (T S SO (VI SN WO, | W] S I S| B S P W e | e __!_____: UG NV TS S SN, S [N (NS SR S _4___"____”‘_‘1__ > F
: . 2 ! ! !
? R i s i
W A i
e
l' | [ | | I T /_'g=. —
——> |/s5 12.7) THICK S-E£Li. BLATE R.T : '
. e |_ . - - ?5!
/e \ THRU SA-240-347 (534707 TYP, (6) |
\ 3/ PLACES | Sesmssessispesasesie IS
U 12.7_JHICK TD2 CHANNEL SHELL ~— -
[ 17\ A PLATE SA-243-347 (S34700) ~f 6
“ A M4 MN. THIC- S1 E
: .@ 21 ELLIP. HE - ,
865 2900 SA-210-347 |534700) AN 7
\L 4085 19145 REF. :
REFERENCE
CUT LINE \ ) PANIAN
42 - @ A K
’ 8s ™
o i Pt DRAWING LIST: A
L : 1. MAIN ASSEMBLY
2. ORENTATIONS
E CENERAL 3. TUBESHEET DETALS
Ec NGTE #9 4. TUBE BUNDLE DETALS
Tye 37 25-300 5. MISCELLANEOQUS DETALS
o 6. SHELL COVER AND BOTTOM CHANNEL
— 7.NOZZLE DETALS
{1 o\ (2) 6.4 ® ROD RINGS 8. INSULATION SUPPORT DETALS
‘—,;R/ 52 ) Sph-479-347 (S34700) « 9. EXPANSION JOINT (LATER)
L 10. LIFTING DETALS
~ = < | A\ S
s FPOIN Y B Lf TR 210 ]
s/ e WEIGHTS: ° e
FAN EMPTY -----ocommmeeooo 151 METRIC TONS (72) 7@ HOLES
| 52 FULL OF WATER ----------- 274 METRIC TONS Gt B \ [
| S | e PO LI - 1
! ORENT.-— = === : —~ 12.7 THICK CONT.RING
| LinE A | - — - e ! @ SA-240-347 (S34700)
! L b g e _ ' | 2 ! | ¢ ; (2) REQUIRED ¢
i | i A -5 TYP | | P, |
i ! ATl T | l = & e=r ,
{3 / i @ | TYP.ALL SEE NOTES #3, #4, #B i TR N EAY- o W CHIYODA consar on
<t f | i TACK CORNER AND DESIGN BLOCK i = \ 5/ © f 308 W0, 51046 [SAY B RSO sONATS
"/:—\‘ l | - —_ 273 | ® o | PO KNO. SAYPOHOOO4
\\:-J —_— d === N ::) GENERAL NOTES ’ i P o= o A % m i REQ NO MR-50-E-001 Rev. 1.0 .
© THE ., T i : A i. AL BOLT HOLES ARE EQ.SPACED & STRADDLE NATURA CLNES. a T ELEV. S | \8 / A | CENT HO._S1-€-01-0W-0001 3
STAMP THE FOLLOWNG INFORMATION A et % Bice BATLiEs OF EONI o ; 3 ‘s LINE & , T
s R L @ i nny TGKE SA240-347 (S34700) (.04 MN. CARON) 2 757 & | Procey 7 |
) #h UNGT 82 = SHILL COVER & FLDAHNGSIE:ON{ ASSYJRSA-S'ITE-;‘SE {.25 MAX. CARION) b — e oo | m%‘.‘"s m,'m
1-£-01 £u H51-E-01 — 70NC #1: 3. ATTER COMPLETION OF TUBE BUNDLT, AR TES ¥ ]
FY'! T ve +5 COMBNED T SIDE (NT.): 941°F, (505°C.) SHELL SDZ TO 25 PSIG_(1.80 BAR(g). NO~ ‘ BTl rres
FEED EXCHANGER FT=0 EXCAANGER TUSE SIDE (NT.): 1022°F. (550° C.) 4. HILWM MASS SPECTROMETER TEST SHELL SOE AT 15 PSIG (1.07 BAR(g). b e =
- FAND— FULL VAC.: 752°F. (400* C.) 5. SHELL SDE: 129 PSIG (8.9 BAR(QY) & F.V. @ SA-182-F347 (S34700) Mu T T S TR T 8
UNIT #4: - TUBZ SDE: 58 PSKG (4.0 BAR(gY) & F.V, L VEiDoR w1 mERCSELTES OF
512 -01C EW =Si-£-01 [T~ ZONC #2: . . 6. DESIGN ZONL #1 | UMLESS NOTE:
¢ #R COMBNED CYCLAR COMBNED SHELL SIDE (NT.): 550°F. (288" C.} SHELL SDE (INT.»: 941°F, (505 C.) |
FECD EXCHANGER FEED EXCHANGER TG SUE (R So00K AUBR L ] TUSE SDE INT.): 1022° (550° C.) DE SiGN SHELL SIDE TUBE SIDE Hi Vi3
w E= - 138 FULL VAC.: 752°F. (400°C.) FULL VAC.: 752*F. (400" C.) | . | ‘i { A TrTVT 4 QD
A i arooe— AN A A EE?LCL”S%‘ENE[N‘?;_ T [crue 1995 ASME SECT Vil DIV.1 S\ENZNENS : : .
bR -Cal © _ 0) TUBE SDE (NT.): 550°F. (288° C.) 1ZST_ADDENDA ORIGINAL ISSUE & TEMA "R" (7™ ED.) H
B e ' [(SLE0W0 CYCUR CoNSRED TEED DXCAGER ] FULL “:C.: 752°F . 1400° C.) 5 DLSGN . eSS SEE_NOTE #5 SEE_NOTE #5 KRN [
) : PUROUSE ORDER Noman (_amirurowud | TERA Q0SS (R 7. Sh":{)Ek:ESTI NiL %XTE[?@;LTC&N?B[C:):RBSOF%EIE: F#EIEF'SRS!'?FCRSP 10, NEAR VIHITE, un CESIGN TEMP. SEE NOTE #6 SEE NGTE #6 5|3 g o]
o \, - o AND PANT WITH ONE COA N — - - S B cr b ses
T ' ortons (7] weoen [ESRILRNT__) SOLVENT CLEAN EXTERNAL STANLESS SIEEL PER SSPC, SP-1, T EFF A SEAMLESS 1007 % lo|zl5]8]: MAN ASSEMBLY
| CERISEDCEE MO0 TE L C0r SHATION . s (5407 KU v AND PANT nge (2) COATS (1.5-2.0 MILS) OF EFF. SHELL 100% 7 B5% 100% 2|2 |ESle A LAl o ek
i S S S e DAMPNEY THERMALOX 70C. T T NI R - o
! @ Psc_ a1 wsvmsE BT Jees  [I0 ) ewo 8. MMEDATELY AFTER WELDING, NDIVIDUALLY PRESSURE TEST EACH . IALOWANCE A\ _1/8 Elulld i 1 ¢ EIZS1ZIT T CYCLAR COMBINED FEED XCHANGER
[ - Becd 2o ry wox e 3t o« BACKSDE WELDED TUBE TG TUBESHEET JONT WITH 100% HELIM Al = s 162 PSIC (1.2 BARCGY) 73 PSIC_ (5.0 BARCG)) Byl oIEl e #ei SHE BT R
UaIMIM I50f | (83 BARC *— - 50 P.SLG. Lhs1ED BY DESIGN DESIGN il Y T : | =3
] [} |niowsa.e) 5O : sl ? [ 28 v CZEJc || . DYE-PENETRANT EXAMNATON 10X OF THE LENGTH OF ALL NON-PRLSSURE R e SEIE ole §§§ E EH’YODA INTERNATIONAL COR A
I | e soome |LZE| S8 b EX T || v west pess. (RO ] e T ATTACHMINT WELDS TO PRESSURE PARTS. Bt W rDUSTON TEXAS
e S} 140 8Mten i e T e 10. MAXMUM FUTURE FELD HYDRD TEST: RAD DGRAPHY: S D
RS o . e PEWLTEST PSS, [ 7] ek 0] SHELL SIDE: 167 PSIG (11.5 BARCGY) (AT TOP OF SHELL) SE L Lonc seaws | FULL 7 SPOT X-RAY FULL X-RAY SI5(gI 25z srasrme "3, Huitz JCB v0.965840
. Es T a8 Twws] ||| s moocwees (80 ] P el (LIMTED BY SHELL COVER BODY FLANGE) e & € th
o T T R Biios ) mai | T e TUBE SOE: 87 PSIG (6.0 BAR(G) (AT MANWAY "M") HLAD SEAMS SEAMLESS SEAMLESS alelel ) = irocker jomnsat | W.AS. N-D72765
R er (965640 Jrear[1336 | [ NOZ TER CORPORATION ] J (LMITED BY DESIGN) HEinU/SHELL SEAMS | FULL 7/ SPO1 X-RAY FULL X-RAY NHENEE — =
izt ! C Rl FULL / SPOT X-RAY |FULL / SPOT X-RAY |=|-|=||<]-]~ Miler  jusersito .,HEI.T tof 10 7
. {
(N 3 N R - 2 - T B N IR no A |
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