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e - Contract: 10E0541A01
LLL'J U_-ll iEqqument No.: 54-B-01 ﬁ:ll—l—l-l
i!)n fuﬁhd . FIRED HEATER Revision: 2 Date: 11-Aug.-2011 Sdbiﬁ.

Unit: 54 - 1somar
FLUOR, DATA SHEET [pB.No @

|pocument No.: DS-54-BA-01

|sheet: 1 of 5 CTCICORPORATION ey
1 Client: Arabian Industrial Fibers Company (Ibn Rushd} Vendor: Existing Born Heater - Revamped for New Service
2 Service:  Charge Heater Plant: Isomar Site: Yanbu, Saudi Arabia T
3 Type of Heater:  Wicket Vendor: Existing Bom Heater R
4 Total Heater Absorbed Duty: 2022 MW Assembly:  Wicket with Deheptanizer Reboiler in Convection Section Bl
5 PROCESS DESIGN CONDITIONS ]
6 |* OPERATION CASE REVAMP EOR | REVAMP EOR
? HEATER SECTION Radiant Convection

Deheptanizer

8 | SERVICE Charge Reguiler
a HEAT ABSORPTION Mw 14.45 577 i
10| FLUID NAME " "Hydrocarcon | Hydrocarbon i
" FLOW RATE kgfhr 276,955 185,472
12| FLOW RATE B.P.D. T
13| PRESSURE DROP - ALLOWABLE (CLEAN / FOULED) bar \ ;
14 PRESSURE DROP - CALCULATED (CLEAN f FOULED}) bar 0.3 1.33 !
15| FOULING ALLOWANCE m2eCAN o o ]
16 | THERMAL CONDUCTIVITY OF COKE/SCALE Wim-=°C
17 COKING ALLOWANCE mm
18] AVG. RADIANT SECTION FLUX DENSITY - ALLOWABLE Wim?
19 AVG. RADIANT SECTION FLUX DENSITY - CALCULATED Wim?
20| MAX. RADIANT SECTION FLUX DENSITY wim: | i
21 CONVECTION SECTION FLUX DENSITY, (BARE TUBE) Wim?
22 | VELOCITY LIMITATION mis e T
23| PROCESS FLUID MASS VELOCITY kgtsme | | )
24 MAX. ALLOWABLE / CALCULATED INSIDE FILM TEMPERATURE °C | | !
25 | INLET CONDITIONS: B
26 | TEMPERATURE °C 358 235
27 | PRESSURE B bar(g} OO bar(g) 13.28 8.0
28 | LIQUID FLOW kgfhr 185,472 A
20| VAPORFLOW kafhr 276,955
a0 | DENSITY - LIQUID kgim? B652.4 T
a1 VAPOR MOLECULAR WEIGHT 28.9
32 | VISCOSITY - (LIQUID / VAPOR) mPa-s 0.017 | 0172
33 ] SPECIFIC HEAT - (LIQUID / VAPOR} kdfkg°C 2962 | 2576 L
34 | THERMAL CONDUCTIVITY - (LIQUID / VAPOR) Wim-“C 0111 | 0.098
a5 CQUTLET CONDITIONS:
36 | TEMPERATURE °C 420 237
37 | PRESSURE B bar(g) O bar(g) 12,97 8.76
a8 | LIQUID FLOW kag/hr 112,618
38| VAPORFLOW kagfhr 276,955 72,853
40 DENSITY - LIQUID kgfm? 648.8
44 VAPOR MOLECULAR WEIGHT 28.9 106.2
az | VISCOSITY - (LIQUID { VAPOR) mPa-s 0.0i8 | 0170 | 0.011
43 | SPECIFIC MEAT - (LIQUID / VAPOR) kJikg-°C 3.110 | 2.587 | 2.066 B
44 THERMAL CONDUCTIVITY - (LIQUID / VAPOR) Wim-"C 0.122 | 0,088 | 0.027
45 REMARKS AND SPECIAL REQUIREMENTS:
46 DISTILLATION DATA OR FEED COMPQOSITION: See Fluid Properties on Sheets 3 and 4
a7 | SHORT TERM OPERATING CONDITIONS: N
28| OTHER: —
49 NOTES:
50 See Notes on Sheet 5 o
51
52
s3] - T
54
o — e e Y -
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57
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59
50 T
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se . Contract: 10E0541A01
e ] i IEquipment No.. 54-B-01 —-ﬁ-‘-l L—'—I—l
i rushud FIRED HEATER |Revision: 2 Date: 11-Aug.-2011 i
funit: 54 - Isomar
FLUOR, DATA SHEET 50.To:
Document No.: DS-54.BA.01 L
Sheet: 2 of 5 CTCI CORPORRTIGN.,
1 COMEUSTION DESIGN CONDITIONS REV
2 |* OPERATING CASE REVAMP EOR
3 |* TYPE OF FUEL Sales Gas
4 |* EXCESSAIR % 15.0
5 CALCULATED HEAT RELEASE (LHV) Mw 23862
6 CALCULATED THERMAL EFFICIENCY % (LHV)
7 CALCULATED FUEL EFFICIENCY % (LHV) 86.0
8 |* GUARANTEED FUEL EFFICIENCY % (LHV)
9 RADIATION LOSS % OF HEAT RELEASE (LHV) 20
10 | FLUE GAS TEMPERTURE LEAVING: RADIANT SECT. “C 742
1 CONVECTION SECTION  °C 276
12 AIR PREHEATER °C nfa
13 | FLUE GAS ACID DEW POINT TEMPERATURE, “C 93
14 | FLUE GAS QUANTITY ka/hr 35917
5| FLUE GAS MASS VELOGCITY THRU CONVECTION SECTION  kgfs:m?
18 | VOLUMETRIC HEAT RELEASE (LHV) kKWim®
i7 | DRAFT: Inmediately Above Top Convection Row, mm H20
18 Immediately Below Bottom Convection Row, mm H20 25
19 At Burners, mm H20 50.0
20 COMBUSTION AIR TEMP.: Leaving Stearn/Air Preheater, °C -
21 At Bumers, °c 15.6
22| COMBUSTION AIR QUANTITY kafmr 33,819
23 | AMBIENT AIR TEMPERATURE - EFFICIENCY CALCULATION °C 156
24 | * AMBIENT AIR TEMPERATURE - STACK DESIGN °C 50.0
25 |* ALTITUDE ABOVE SEA LEVEL m 7.25
26 FUEL CHARACTERISTICS
27 |* GAS TYPE Sales Gas * GAS TYPE * LIQUID TYPE
28 | * LHV 40,512 B kkg O kISm* |~ LHV O xdkg O kJiSme |* LHV kJikg
29 | * HHV O kdkg O kISm* 1* HHY O kikg [ kdiSm? |* HHY kJikg ]|
30 |* PRESS. @ BURNER 1.75 bar (g) | * PRESS. @ BURNER bar (g)| * PRESS. @ BURNER bar (g)
3 |* TEMP. @ BURNER 15.6 °C * TEMP. @ BURNER °C * TEMP. @ BURNER °C
32 | * MOLECULAR WEIGHT * MOLECULAR WEIGHT * VISCOSITY @ K ssu | |
33 * ATOMIZING STEAM TEMP, °C [ |
a4 COMPOSITION MOLE % COMPOSITION MOLE % * ATOMIZING STEAM PRESS. bar (g)
as ] N2 120
] O 82,7 COMPOSITION WT %
ar| G2 5.0
8] C3 0.3
3| H2S <2.0 wt ppm
40
4t | TOTAL 100.0
42
43
44 * VANADIUM  (ppm)
45 = SODIUM (ppm)
46 * SULFUR
47 = ASH
48 DATA FOR EXISTING BURNERS
48 | MANUFACTURER: SIZE / MODEL: NUMBER: 13
s | TYPE: LOCATION: ORIENTATION: |
51 | HEAT RELEASE PER BURNER: MW DESIGN: 2.38 NORMAL: 1.82 MINIMUM: ]
s2 | PRESSURE DROP ACROSS BURNER @ DESIGN HEAT RELEASE: By Vendor mm H20 N
53 | DISTANGE BURNER CENTER LINE TO TUBE CENTER LINE; HORIZONTAL: mm VERTICAL: mm [ |
54 | DISTANCE BURNER CENTER LINE TO UNSHIELDED REFRACTORY: HORIZONTAL: mm VERTICAL: mm | |
55 | BURNER PILOT: CAPACITY kW FUEL Bales Gas FUEL PRESSURE bar (g)
s6 | IGNITION METHOD: Automatic
571 SPECIAL REQUIREMENTS (FLAME DETECTION DEVICES, SAFETY INTERLOCKS, ETC.):: B
58 | REQUIRED EMISSIONS: [] ppmv(d) (CORRECTED TO 3% 02) NOx: Remark 1 CO: Remark 1 S0x; Remark1 | |
59| See REMARK 1 [ kgrkd A (LHY) OHHW UHC: Remark 1 PARTICULATES: Remark 1
60 REMARKS:
el 1. The Royal Commission for Jubail and Yanhu has issued the "Royal Commission Environmental Regulations (RCER)" to be adopted by
62 industries both in Jubail and Yanbu. Any facility operating or planning to operate on the Royal Commission property shall comply with
63 those regulations.
a4
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FIRED HEATER Unit: 54 - Isomar
FLUOR, DATASHEET  [ro.we:
BPocument No.: DS-54-BA-01
Sheet: 3 of &
1 FLUID PROPERTIES:
2 Deheptanizer Reboiler
a3 Thermodynamic condition Vapor Liquid
Weight Specific Themal Specific Themal | Surface
4 | Pressure | Temp fraction | Enthalpy | Density heat Viscosity cond. Enthalpy | Density heat Viscosity cond. !
5 bar{a) °G vapor KkJfkg kg/m® | kikg-"C | mPas | wimec | kikg ke/m® | kakgeC | mPa-s | WimeC | dynesem
& 7.770 233.33 00000 0.00 0.00 0.0000 Q.0000 0.0000 457.59 653.55 2.5690 0.1725 0.0981 7.99
7 7.770 234.47 0.0000 0.00 0.00 0.0000 0.0000 0.0000 460.51 £51.95 2.6745 0.1717 0.0980 7.90
8 7.770 235.60 0.0000 0.00 0.00 0.0000 0.0000 0.0000 463.43 650.35 2.5803 0.1708 0.0878 7.80
9 7.770 236.72 0.0000 735.90 23.06 2.0645 0.0108 0.0272 466.233 648.75 2.5858 0.1701 0.0976 7.70
7.770 236.74 0.0420 73593 23.06 2.0649 0.0106 0.0272 466,37 6438.75 2.5858 0.1701 0.0976 7.70
10 7.770 236.75 0.0839 735.97 23.06 2.0849 0.0106 0.0272 466,41 548,91 2.5858 0.1701 0.0976 7.70
1 7.770 236.76 0.1259 736.01 23.065 2.0649 0.0106 0.0272 466.44 648,91 2.5858 0.1701 0.0876 7.70
12 7.770 236,78 0.1679 736.04 23.06 2.0649 0.0106 0.0272 4686.48 648.91 2,5862 0.1701 0.0976 7.70
7.770 236.79 0.2098 735.08 23.06 2.0649 0.0106 0.0272 466.52 648.91 2.5862 01701 0.0576 7.70
3 7.770 236.81 0.2518 73512 23.08 2.0649 0.0106 0.0272 AEB.56 648.91 2.5862 0.1701 0.0976 7.70
1“4 7770 236.82 0.2938 738,15 23.06 2.0849 0.0106 0.0272 466.60 648.91 2.5862 0.1701 0.0976 7.70
15 7.770 236.83 0.3358 735,19 23.06 2,0653 0.0108 0.0272 468.63 548.91 2.5862 0.1701 0.0976 7.70
7770 236.84 0.3778 736.23 23.06 2.0653 0.0106 0.0272 468,67 648.91 2.5862 0.1701 0.0976 7.70
6 5770 536.86 | 0.4197 | 73627 2368 2.0853 0.01068 | 0.0272 | 466.71 648.51 25862 | O.1701 0.0876 7.70
17
18 7.924 234.44 0.0000 0.00 0.00 0.0000 0.0000 0,000 460.45 652.11 2.5745 0.1717 0.0980 7.90
7.924 235.60 0.0000 0.00 0.00 0.0000 0.0000 0.0000 463.43 650.51 2.5803 0.1709 2.0978 7.80
" 7.924 238.76 0.0000 0.00 0.00 0.0000 0.0000 0.0000 466.42 848,91 2.5858 0.1701 0.0978 7.70
20 7.924 237.590 0.0000 737.86 23.52 2.0704 0.0106 0.0273 469,38 647.31 2.5916 0.1692 0.0974 7.60
21 7.924 237.91 0.0420 737.90 23.52 2.0704 0.0106 0.0273 459.41 647,31 2.5916 0.1693 0.0974 7.60
7.924 237.92 0.0838 737.94 23.52 2.0704 0.0106 0.0273 469.45 647.31 2.5916 0.1693 0.0974 7.60
2 7.924 237.84 00,1259 737.97 23.52 2.0704 0.0108 0.0273 469.49 647,31 2.5916 0.1693 0.0974 7.60
23 7.924 237.95 0.1879 738.01 23.52 2.0704 0.0106 0.0273 469.52 647.31 2,5920 0.1693 0.0974 7.60
24 7.924 237.97 0.2038 738.04 23.52 2.0704 0.0108 0.0273 469.56 647.31 2.5920 0.1693 0.0974 7.60
26 7.924 237.88 0.2518 738.08 23.52 2.0704 0.0106 0.0273 469,60 647.31 2.5920 0.1693 0.0974 7.60
7924 237.99 09038 | vas.12 2353 2.0708 00108 | 0.0273 | 469.64 | 647.31 2.5620 0.1653 | 0.0974 7.60
26 7.924 238.01 0.3358 738.18 23,63 2.0708 0.0106 0.0273 469.67 647.31 2.5920 0.1693 0.0974 7.60
27 7.924 238.02 0.3778 738.189 23.53 2.0708 0.0106 0.0273 469,71 847.91 2,5920 0.1693 0.0974 7.60
28 7.924 238.03 0.4197 738.23 23.53 2.0708 2.0106 0.0273 469.75 647.31 2.56920 0.1683 0.0974 7.60
29 8.078 235.56 0.0003] 0.00 0.00 0.0000 0.0000 0.0000 463.32 650.67 2.5793 0.1709 0.0978 7.86
30 8.078 236.73 0.0000 0.00 0.00 0.0000 0.0000 0.0000 466.34 649.07 25858 0,1701 0.0976 7.70
31 8,078 237.50 0.0000 0.00 0.00 0.0000 0.0000 0.0000 469,38 647.31 2.5518 0.1693 0.0974 7.60
8.078 239.06 0.0000 739.80 23,99 2.0758 0.0108 0.6273 472.38 645.70 2.5875 0.1685 0.0973 7.50
32 8.078 233.07 0.0420 739.84 23.99 2.0758 0.0106 0.0273 472.42 645.70 2.5975 0.1685 0.0973 7.50
33 8.078 239.08 0.0839 739.87 23.99 2.0758 0.0106 0.0273 472,45 645.70 2.5975 0.1685 0.0973 7.50
a4 8.078 239.09 0,1269 739.91 23.99 2.0758 0.0108 0.0273 472.49 645.70 25975 0.1685 0.0973 7.50
8.078 239.11 0.1679 739,94 23.99 2.0758 D.0106 0.0273 A472.53 645.70 2.5979 0.1685 0.0973 7.50
a5 8.078 239.12 0.2098 739.98 23.99 2.0758 0.0106 0.0273 472.56 645.70 2.5979 0,1685 0.0973 7.50
s | 8078 239,93 | 0.2518 740.01 23,99 2.0758 0.0106 0.0273 { 472.60 | 64570 | 2.5979 0.1685 | 0.0973 7.50
a7 8.078 239.15 0.2938 740.05 23.99 2.0762 0.0108 0.0273 472.64 645,70 2.5579 0.1685 0.0973 7.50
8.078 239.16 0.3358 740.09 23.99 2.0762 0.0108 0.0273 472.68 645.70 2.5979 0.1685 0.0973 7.50
38 8.078 239.18 0.3778 740.13 23.99 2.0762 0.0106 0.0273 472,72 645.70 2.55979 0,1685 0.0973 7.50
38 8.078 239,19 0.4187 740,17 23.99 20762 0.0106 0.0273 472,76 645,70 2.5979 0.1685 0.0873 7.50
bl £36.30 | 0.0000 0.00 0.00 0.0000 0.0000 0.0000 | 465.47 649.55 | 25841 0.1704 | 0.0976 779
41 |"geaz 23766 0.0000 0.00 0.00 0.0000 0.0000 0.0000 | 468.76 647.79 | 2.5004 | 0.1695 | 0.0974 7.62
42 8.232 238.93 0.0000 0.00 0.00 0.0000 0.0000 0.0000 472.06 646.02 2.5971 0.1686 0.0873 7.51
4 B.232 240.19 1.0000 741.71 24.46 2.0813 03.0107 0.0275 47535 644.26 2.6034 01677 0.0971 740
8,232 240.21 0.0420 741,74 24.46 2.0813 0.0107 0.0275 475,39 644.26 2.6034 0.1677 0.0971 7.40
4 I 8232 24022 | 0.0839 F41.78 24.46 20813 0.0107 00875 | 47642 64426 | 26034 | 01677 | 0.0971 7.40
45 8.232 240.24 0.1259 741.82 24.46 2.0813 0.0107 0.0275 475.46 644.26 2.6034 01677 0.0971 7.40
4% 8.232 240.25 0,1679 741.85 24.46 20813 0.0107 0.0275 47549 644.26 2.6034 01677 0.0971 7.40
8.232 240.26 0.2088 741.85 24.46 2.0813 0.0107 0.0275 475.52 644.26 2.6038 0.1677 0,0971 7.40
+ 8.232 240.28 0.2518 741.82 24.46 20813 0.0107 0.0275 475.57 644.26 2.6038 21677 0.0571 7.40
48 B.232 240.29 0.2938 741.86 24.46 2.0813 0.0107 0.0275 475.61 64426 2.6038 0.1677 0.0971 7.40
49 8.232 240,30 0.3358 742.00 24.46 2.0817 0.0107 0.0275 475.64 644,28 2.6038 0.1677 0.0971 7.40
B.232 240.32 0.3778 742,03 24,46 2.0817 0.0107 0.0275 475.68 £44.26 2.6038 0.1677 0.0971 7.40
50 8,232 240.33 0.4198 742.07 24,46 20817 0.0107 0.0275 475.72 £44.26 2.6038 0.1677 0.0971 7.40
51
52 8.385 236.39 0.,0000 0.00 0.00 0.0000 0.000D0 3.0000 485.47 649.71 2.5841 0.1704 0.0976 7.73
8.385 238.04 0.0000 0.00 0.00 0.0000 0.0000 0.0000 460.74 B47.31 2.5925 0.1692 0.0574 7.59
5 " 8385 23569 | 0.0000 0.00 0.00 0.0000 | 0.6000 | 00000 | 474.02 | 64506 | 2.6008 | 0.1681 | 0.0973 7.48
54 8.385 241.32 0.0000 743.59 24.93 2.0853 0.0107 0.0275 478.28 642.66 2.6092 0.1669 0.0869 7.31
55 8.385 241.33 0.0420 743,62 24.93 2.0863 0.0107 0.0275 478.32 642,66 2.6092 0.1669 0.0963 7.31
8.386 241,35 0,0839 743,66 24.93 2.0867 0.0107 0.0275 478,35 542.66 2.6092 0.1669 0.0969 7.31
58 8.386 241.36 0,1259 743,69 24.83 2.0867 0.0107 0.0275 478.39 £542.66 26092 .1669 0.0989 7.31
57 8.385 241.37 0.1679 743,73 24.93 2.0867 0.0107 0.0275 478.43 642,66 2.6092 0.1669 0.0969 7.31
58 B.385 241.39 0.2098 74377 24.93 2.0867 0.0107 0.0275 478.47 £42.66 2.6082 0.1669 0.0369 7.31
8,386 241.40 0.2518 743.80 24.93 2,0867 2.0107 0.0275 478.50 542.66 2.68096 0.1669 0.0969 7.31
% I 8385 241,41 0.2638 | 743584 3465 2.0867 | 0.0107 | 00275 | 47854 | 642.66 | 2.6096 | 0.1669 0.0965 7.31
60 8,385 241.43 10,3358 743.88 24.83 2.0867 0.0107 0.0275 478.58 6542.66 2.6096 0.1670 0.0969 7.31
&1 8.386 241.44 0.3778 743.81 24.93 2.0867 0.0107 0.0275 478.61 642.66 2.6096 0.1670 0.0969 7.391
&2 8.385 241.48 0.4198 743.95 24.893 2.0871 0.0107 0.0275 478.65 642.68 26098 01670 0.0969 7.01
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FLUOR, DATA SHEET F.0. Nox
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Sheet: 2 of 5 ‘CTL1. CORP.ORATIGN -
] FLUID PROPERTIES:
2 Deheptanizer Reboiler
3 Them ic condition Vapor Liquid
Waeight Specific Tharmal Specific Thermal | Surface
4 | Pressure Temp fraction | Enthalpy | Density heat Viscosity cond. Enthalpy | Density heat Viscosity cond. tension
5 bar{a) °C vapor kJd/kg kg/m"® KJkg-"C | mPas | Wm-°C kMkg kg/m'* kJkg-°C | mPa-s | Wim-°C | dynelem
M 8.539 23639 | 0.0000 0.00 0.00 0.0000 [ 0.0000 | 00000 | 465.47 | 649.71 | 2.5641 0.1704 | "0.0976 7.73
7 8.539 23041 | 0.0000 0.00 0.00 0.0000 | 0.0000 | 0.0000 | 470.69 | 646,99 | 2.5641 0.1680 | 0.0974 7.56
8 8.539 24042 | 0.0000 0.00 0.00 0.0000 | 0.0000 | 0.0000 | 47593 | €43.16 | 2.6046 | 0.1676 | 0.0971 7.8
o §.539 24243 | 0.0000 | 745.4% 25.40 2.0917 | 0.6107 | 0.0277 | 48118 | 641.22 | 2.6151 D,1662 | 0.0967 7.01
8,639 24244 | 0.0420 | 745.48 25.40 20917 | 0.0707 | 0.0277 | 481.22 | 641.22 | 26351 0.1662 | 0.0967 7.21
LR YT 24246 | 00838 | 74551 2540 2.0817 | 0.0107 | 06277 | 4B1.25 | €41.22 | 2.6151 | 0.1662 | 0.0967 721 |
11| 8535 24247 | 0,268 | 74555 25.40 2.0917 | 0.0107 | 0.0277 | 48129 | 641.22 | 2.6151 | 0.1662 | 0.0967 721 |
12]_ 08530 24248 | 0.1679 | 745.68 25.40 2.0917 | 0.0107 | 0.0277 | 48183 | 64123 | 2.6151 | 0.1662 | 00067 7.2l
8.539 24249 | 02098 | 745.62 £25.40 20021 | 00107 | 0.0277 | 481.36 | 641.22 | 26151 | 0,662 | 00967 721
{6538 | pdm6i | D518 | 74666 | 2540 | 2.0821 | 0.0107 | 0.0077 | a8ia0 | 64128 | Z615T | 01667 | 0.0567 721
14 [_as5ag D42.52 | 0.2088 | 74559 25.40 20321 | 0.0107 | 0.0277 | 48144 | 64120 | 2.6i81 | 0.1662 | 0.0967 7.21
s |_8538 24254 | 0.3358 | 748.73 25,40 2.0921 | 0.0107 | 0.0277 | 48148 | €41.22 | 2.6155 | 0.1668 | 0.0967 7.21
B8535 24255 | 0,3778 | 745.77 25.40 2.0921 | 0.0707 | 0.0277 | 48151 | 641.22 | 26155 | 0.1662 | 0.0067 721
ol 24256 | 0.4198 | 745.80 25.40 2.0821_ | 0.0707 | 0.0277 | 4B155 | 64122 | 26155 | 0.1662 | 0.0967 7.21
17
18 |__8.653 236.89 | 0.0000 0.00 0.00 0.0000 | 0.0000 | 00000 | 46547 | 648.87 | 2.5841 01704 | 0.0976 7.73
8,693 23877 | 0.0000 0.00 0.00 00000 | 0.0000 | 0.0000 | 47t.64 | 646,51 | 2.5062 | 0.1688 | 0.0973 7.52
e 24116 | 0.0000 0.00 0.00 00006 [ 0.0000 | 0.0000 | 477.85 | 643.14 | 2.6084 | 0.1671 0.0968 7,32
20| 2693 24353 | 0.0000 | 747.27 25.67 20872 | 0.0107 | 0.0277 | 484056 | 63D.78 | 2.6205 | 0.1655 | 0.0087 712 |
21 |_0.693 24354 | 0.0420 | 747.31 25.87 2.0072 | 0.0107 | 0.0277 | 48408 | 639.78 | 2.6205 | 0.1655 | 0.0967 712
8.693 24355 | 00839 | 747.34 25.67 2.0972 | 00107 | 0.0277 | 48412 | 639.76 | 2.6006 | 0.1655 | 0.0067 712 |
2 " gros 243,57 | 0.1250 | 747.38 25,87 2.0972 | 0.0107 | 0.0277 | 4B4.15 | 639.78 | 2.6005 | 0.1685 | 0.0966 712 |
23| 8653 24358 | 0.1679 | 747.41 25.87 2.0972 | 0.0167 | 0.0277 | 48419 | ©639.78 | 2.6209 | 0.1665 | 0.0968 7.2
54| D693 24359 | 0.0098 | 747.45 26.87 2.0972 | 0.0107 | 0.0277 | 48423 | 639.78 | 2.6205 | 0.1665 | O.0966 7.12
B.693 24361 | 02518 | 747.49 25.87 20972 | 0.0107 | 0.0277 | 4B427 | 639,78 | 2.6209 | 0.1655 | 0.0066 7.2
25| @693 | 24362 | vooas | 74752 | 2607 | 2.0073 | 00107 | 00277 | 46430 | 63978 | 26205 | 09855 | 0.0966 AL
26 | 8653 P43.63 | 0.3358 | 747.56 25.67 2.0976 | 0.0107 | 0.0277 | 48434 | 639.76 | 2.6208 | 0.1655 | 0.0966 712
o7 | BESS 24364 | 037786 | 747.60 25.67 20976 | 0.0107 | 00277 | 48438 | 639.78 | 2.6209 | 0.1656 | 0.0966 7.2
25 | 8593 24366 | 04198 | 747.63 26.87 2.0976 | 0.0307 | 0.0277 | 48442 | 639,78 | 2.6200 | 0.1655 | 0.0956 712
29 | 8847 236.29 | 6.0000 0.00 0.00 0.0000 | 0.0000 | 0.0000 | 46547 | 649.87 | 2.5B41 [ 0.i704 | 0.0976 7.78
ag |_8847 239.13 | 6.0000 0,00 0.00 0.0000 |"0.0000 | 0.0000 | 472.58 | 64b.02 | 2.5879 | 0.1685 | 0.0973 7.49
B.847 241.88 | 0.0000 0.00 0.00 0.0000 | 0.0000 | 0.0000 | 479.78 | &42.18 | 2.6121 | 0.1666 | 0.0069 7.96
3 8847 244,61 0.0000 | 7458.07 2634 29022 | 0.0107 | 0.0279 | 48688 | 638,18 | 2.6064 | 0.1647 | 0.0966 7.03
32 | 8Ba7 24462 | 00420 | 74811 26.54 21022 | 0.0107 | 00279 | 48682 | 638,18 | 2.6e264 | 0.1647 | 0.0966 7.03
aa | _&B47 24463 | 0.0839 | 749.14 26.54 21022 | 0.0107 | 0.0279 | 486.95 | 698.18 | 2.6264 | 0.1647 | 0.0966 7.08
B.847 24464 | 0.1259 | 749.18 26.34 21022 | 0.0107 | 0.0279 | 48699 | 638.18 | 2.6064 | 0.1647 | 0.0966 7.08
bl I 24466 | 01679 | 74922 26.94 21026 | 0.0107 | 0.02/9 | 487.02 | 638.18 | 2.6264 | 0.1647 | 0.0966 7.03
a5 | E8a7 24467 | 0.2008 | 749.25 26.34 21026 | 0.0907 | 0.0279 | 4B7.06 | 638.18 | 2.6064 | 0.1647 | 0.0966 7.03
2 |__0.847 24468 | 0.2518 | 749.20 26.54 21026 | 0.0107 | 0.0275 | 4EB7.10 | 538,18 | 2.6¢686 | 0.1648 | 0.0966 7.03
8.847 24469 | 0.2938 | 74032 26.34 21026 | 0.0107 | 0.02/9 | 48713 | 688,34 | 26268 | 0.1648 | 0.0066 7.08
¥ | paar 24471 | 0,358 | 749.36 26.34 27026 | 00107 | 0.0273 | 48717 | 638.34 | 26268 | 0.1648 | 0.0966 703 |
a |87 244.72 | 0.3778 | 749.40 26.34 21026 | 0.0107 | 0.0279 | 48721 | ©63B.34 | 2.6068 | 0.164B | 0.0956 703 |
ag | 8847 24474 | 04198 | 74944 26.54 21026 | 0.0007 | 0.027r9 | 467.25 | 638.34 | 2.6068 | 0.1648 | 0.0956 7.03
40 I""5.000 | 23638 | 0.0000 0.00 0.00 0.0000 | 0.0000 | 0.0000 | 46547 | 65008 | 25841 | 04705 | 0.0876 775 |
41 | 9.000 23948 | 0.0000 0.00 0.00 0.0000 | 0.0000 | 0.0000 | 479.49 | 645.70 | B5.6606 | 0.1683 | 0.0973 746 |
42 |_5-000 24258 | 0.0000 0.00 0.00 0.0000 | 0.0000 | 0.0000 | 4B1.56 | &41.22 | 2.6155 | 0.1662 | 0.0667 720 |
5,000 24567 | 0.0000 | 750.85 2881 21076 | 0.0108 | 0.0272 | 48568 | 606.78 | 26318 | 0.1640 | 0.0964 6.94
ol 24568 | 00420 | 750.89 26.81 21076 | 0.0108 | 0.0279 | 480.72 | 63b6.73 | 2.6518 | 01640 | 0.0064 5.54
44 | 5000 24570 | 00833 | 75002 26.81 21076 | 00108 | 0.0280 | 48278 | 696,78 | 2.6922 | 0.1640 | 0.0954 8.94
45 | 9.000 24571 | 0.1250 | 750.96 26,81 2.1076 | 0.0108 | 0.0280 | 489.79 | 63b6.73 | A6d22 | 0.1640 | 0.0964 6.94
5,000 24572 | 01679 | 75100 6.81 21076 | 0.0108 | 0.0280 | 48883 | 636,73 | 2.6922 | 0,164 | 0.0954 6.94
4% 5000 24573 | 0.2088 | 751.08 26.81 21076 | 00108 | 0.0280 | 485.86 | 698.73 | 2.6322 | 0.1640 | 0.0964 6,94
47 | 5000 24575 | 02618 | 751.07 26,81 21076 | 00108 | 0.0280 | 485.90 | 63673 | 2.6322 | 0.1640 | 0.0964 €.94
48 | o000 24576 | 02838 | 751.10 26.81 21076 | 0.0108 | 0.0280 | 489.94 | 636.73 | 2.6522 | 0.1641 | 0.0064 6.94
G.060 24578 | 03358 | 751.14 26.81 27061 | 00108 | 0.0250 | 485.097 | 696.73 | 2.6322 | 0.1641 | 0.0954 .94
49 57500 24678 | 03778 | 751.17 26.81 21081 | 00108 | 0.0280 | 490,01 | 636.73 | 2.6522 | 0.1641 | 0.0064 6.94
50 | 5.000 245.80 | 04198 | 751.21 2681 21081 | 00108 | 0.0280 | 490.08 | 696.738 | 26322 | 0,1641 | 0.0064 5.94
5 §.184 236,98 | 0.0000 0.00 0.00 0.0000 | 0.0000 | 0.0000 | 46547 | 650.08 | 2.5841 0.1705 | 0.0976 7.73
52 5354 53964 | 0.0000 0.00 0.00 0.0060 | 0.0000 | 0.0000 | 47442 | 646.22 | 2.6017 | O.16B1 0.0973 743
53 | 9154 24329 | 0.0000 0.00 0.00 0.0000 | 0.0000 | 0.0000 | 48342 | 640.26 | 2.6193 | 0.1657 | 0.0867 714
54 |__9.154 246,72 | 00000 | 752.61 27.29 21127 | 0.0108 | 0.0280 | 492.46 | 535.20 | 26377 | 0.1633 | 0.0862 6.85
9.154 246.74 | 0.0420 | 752.65 27.29 21127 [ 0.0108 | 0.0280 | 49248 | 63528 | 2.6477 | O.1633 | 0.0962 6.85
% 5154 24675 | 008395 | 752.68 27.29 2.1127 | 0.0108 | 00280 | 49253 | 63520 | 2.65/7 | 0.1633 | 0.0962 6.85
56 | 9154 246.76 | 0.1268 | 75271 27.29 21127 | 0.0108 | 0.0280 | 492.56 | 535.28 | 2.63s7 | 0.1633 | D.0962 5.85
57| 9154 24678 | 0.1679 | 762.75 27.28 21127 | 0.0108 | 0.0280 | 492.60 | 53529 | 2.63/7 | 0.1633 | 0.0962 6.35
9.154 24679 | 0.2098 | 752.79 27.29 21131 [ 0.0108 | 0.0280 | 492.64 | 6356.20 | 26377 | 0.1634 | 0.0962 5.85
58 I—554 246.80 | 02518 | 752.8¢ 27.29 21181 | 0.0108 | 0.0280 | 492.67 | 63528 | 2.6477 | 0.1634 | 0.0062 5.85
59 |7 9154 24682 | 0.2938 | 752.66 27.29 21131 | 0.0168 | 0.0280 | 492.71 635.29 | 2.6981 0.9634 [ 0.0962 6.85
&0 9,154 246.83 0.3358 752.89 27.29 2.1131 00,0108 0.0280 492,75 B635.29 2.6381 0.1634 0.0962 6.85
9154 246.84 | 0.3778 | 752.83 27.20 5.4131 | 0.0108 | 0.0280 | 492.78 | 68529 | 2.6a81 0.1634 | 0.0962 6.85
81 9152 T36.86 | 0,4198 | 752.97 37.29 21131 | 0.0108 | 0.0280 | 40282 | 653520 | 2.6981 0.1634 | 0.0962 6.85
62
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1.

NOTES

MODIFICATIONS

The existing lsomar Charge Heater, Equipment No. 54-B-01, has adequate heat transfer surface area for the revamp process
cenditions.
No other modifications except those given below are required for the existing heater as long as it is "fit for service", which
shall be determined by the CTCI: (Also, see "Revamp Notes" below),
a. 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. CTCI/Heater Vendor shall confirm
the adequacy of the existing burners and fuel gas supply system for the full range of fuel gas compasitions anticipated for the
revamp operation as shown in latest revision of Fluor document SP-008-AA-5002 "Basic Engineering Design Data".

REFERENCE DATA

The UOP analysis of this heater for the revamp process conditions was based upon the following drawings and documents:
Bom Charge Heater 54B01Fired Heater Data Sheets 1 to & - Born Ref. No. BJ2881 - Rev. 7 dated 08/24/96.

Born General Arrangement Elevations Drawing - Dwg No. 2881-54-B-01-02A - Rev. 4.

Born General Arrangement Plans Drawing - Dwg No. 2881-54-B-01-02B - Rev. 4.

Born Convection Coil Drawing - Dwg No. 2881-54-B-01-128 - Rev. 2.

Chiyoda Corperation - Piping & Instrumentation Diagram - Dwg No. DR-54-AD-102 - Rev 2.

John Zink - Burner Data Sheet - Data Sheet No. D-BU-A17229-812 - Rev 2.

Items not explicitly specified herein shall be in strict accordance with UOP Standard Specification 2-12,

REVAMP NOTES

The UOP 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 tubes/fittings have normal original wall thickness.

b. No significant corrasion or metallurgical damage has occurred.

c. The tubesffittings are not severely warped, bulged, nor oxidized.

d. The tubes/fittings are free of internal and external deposits.

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

CTCl/heater vendor is responsible for the following:
a. Providing confirmation and guarantee that the existing heater will meet UOP's predicted thermal and hydraulic performance
while complying with specified noise and emissions limits.
b. Conducting a detailed field inspection based upon consultation with the 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.
. Ensuring compliance with existing codes and practices, including environmental regulations.
Ensuring that any replacement parts or modifications shall comply with the latest appropriate APHISO standards. As a
minimum, the replacement parts or modifications shall comply with the same standards as the original equipment.

bl
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4~

BORN -

WORLD-WIDE HANUFACTURERS OF
DIRECT FIRED HEATERS
ST UNITS.

‘PROCESS DESIGN CONDITIONS
1. Total duty heater, MW
-2, Healer seclion
4, Service of heater
4. Heal Absoiption heater, MW
E. Fliid Name
6. Flow rate, kg/hr
_ 7. Flow rate, drfcube)s
8. Press drop (allow, clean?fouled}, bar
9. Press drop (cale, cleanﬁoued} bar -
10. Fouling allowance, misq)-C(degyW
“t1. Them conductivity of coke/scale, WmC{deg}
12. Avg. radiant flux denssty {@llowable), Wim{sq)
13. Avg. radi gnt flux densty: (calculated), Wimisq)
14. Avg. convection flux density {allowable), W/m(sq)
15, Avg. convection flux density {calcufated), W/m(sg)
16, Max radkant flux density, Wim(sq)
17. Max convection flux density, W/m(sq)
18. Velocity limitation, m/sec
19. Max, Allowable inside film !emperalure. C{deg)
INLET CONDITIONS:
20. Temperature, C{deg)
21. Pressure,barg
22, Liguid flow, kg/hr
23. Vapor flow, kg/r
24, Density of Liquid @ T. P., S.G
25, Vapof, niclecular weight -
26. Viscnsﬂy, liquid, mPa.s
27. Viscesity, vapor, mPa.s’
28. Specific heat, llquid, KJ/kgC{deg)
29, Spexcific heat, vapor, KJ/kgC{deq)
30. Themal conductivity, liquid, W/mC(deg)
31. Themmat conductivity, vapor, W/mC{deg)
OUTLET CONDITIONS:
32, Temporalure, Degree C
33, Pressure, barg
34. Liquid flow, kg/hr
35. Vapor flow, kgt
38. Density of Liquid @ T. P. , Kg/cuM
37. Vapor, molecular weight ’
- 38. Viscosliy, liquid, mPa’s
38, Viscosity, vapor, mPa*s -
40, Specific heat, liguld, KJ/kgCideg)
41. Spacific heat, vapor, KJ/kgC{deg)
42, Thermal conductivity, liquid, W/mC({deg}
43, Theimal conductmty, vapor, W/mC(deg}
REMARKS
44, Distillation data should be attached
far vapoﬂzalmn semca
45, Other

Ceding 14/4/%

_Rew.7-.

Service fitem  Charge Heater 54B01 —‘
Type radarbor - -Plant Location i
wicon sectn.  Quantily 1
Owner - Rel.No CTCl corroramion
" Purchaser Chiyoda _ Ref.No.
Date 24/09/96 BorvRefNo.  BJ 2881
By: JAS " Pagelsl B
- Deheptaniser reboiler
16.68 755
Radiant Conv.
GCharge Heater 54501
_ 16,89 7.58
HG _He
. 203340 185472
0,345, 245
0316 211 .
.- 31548
2638
56562 -
—..57085
862 224
——J2845 __ BES
0 - 185472
_ 983340 __ - - @
0,663
21 o
. 018
0018
3.255
0080
013 _
426 277
12.50 540 .
Y | 92736 .
283340 92736
5 0553, .
- - 21 1062
: 0177
G.02 0ol - .- -
ORI -1 §
3410 _2.009
' 0,099 .
0443 0026
066407
DATASHT.XLS T

Jo :'I';[—')‘
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BORN

WORLD-WIDE. KANUFAGTURERS OF
DIRECT FIRED HEATERS -
81 UNITS _

Combustion Design Conditions

1. Type of fuel

2. Excess alr, percent.

" 3. Calc heat release, MW (LHV)

4, Cale fus] efficiency, pércent (LHV)

5, Cale thermal efficlency, percent {LHV)

6, Guarantesd thermal efficiency, percent (LHV)
7. Radiation loss, percent of heat rel (LHV)

8. Fiue gas terap.-leaving radiant section, C(dag)-
9. Flue gas temp. leaving conv section, C{deg)
10, Flue gas temp leaving air heater {(Uncorrected), C
11. Flue gas temp. leaving air heater (comected), C{de
12, Max flue gas mass ve! thru conv seci, kg/s* m{sg)
13. Velumetric heat release, W/m{cubs} {LHV)
14. Ambient air temperature; C{deg)
15. Air temparature, stack design; C{deg)

18, Alr temperature leaving air heater, C{deg)
17. Aliltude above sea level; i

18. Draft & Bridgewall,mm wg

18: Draft @ Bumer, mm wg

Fuel Characteristics )
20. Typa of Fuel T
21, Heating value {LHV), Kdkg
22, Healing valué (LKV), K.!.‘Nm(wba)
23.spGr.@P,T. = -
24. H/C ratlo (by weight)
25. Viscosity, @ _ — Cldeg), mPa"s
28, Viscosity, @ ‘Cldeg), mPa‘s
27. Total salis, ppm
28. Vanaduimn, ppm
28, Sodium, ppm
30. Fixed nltrogen, ppm
31. Suifur, percent by weight _
32. Hydrogen sullide, percent by volume
33. Ash, percent by welght
a4, Liquids: ASTM inilial boiling point, C{deg)
35. ASTM and point, €(deg)

36. Gases: Molegular welght

a7. Composition, mel percent.

38. Temperalure at bumer, C{dag)

89. Fuel pressure (available @ burnar), %Pa .
40. Atomizing air stream pressure, kPa .
Mechanlcal Design Conditions (General: )
41, Plot limitations

42, Tube limitations
Structural Design Data:

1. Wind Velocity, m's

2.'Wind exposure o

3, Minimum ambient air temperature C(deg)

Cd (g 2.4/1 b

Rev, 7

Service /item Charge Healer 54B01 !
Unit, rad arbor Plant Location @

.Type .wlconsectn,  Quanfity- 1
Owner. : " Rel. No. CTCI CORPORATION
Purchaser Chiyoda Ref. No. ]
Date: 24/09/95 Bom RefNo. BJ 2881
By: T JAS Page 2 of 8
GAS _
15 _ .
. 28.00
873
863 _ -
200 . - -
.- 780
__252

1.38 -
15 combustion design
50 .
3.00
10.56
gas . _ — -
25100 . /I;E
0.306 815G - )
.83 _ - . /$\
156 °
138
Min Stack HL.
Noise Limitations
Wind oecurrence
~_-Seismic Zone
D.
066408
DATASHT.XLS

(0= 3
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WORLD-WIDE HANUFACTURERS OF

. DIRECT FIRED HEATERS
St UNITS

Colt Deslgn: (RADIANT)
4. Design basis of fube wall thk. (cede or specs)
5. Design basis for upture slrength (mln oravg}
6. Design life, hr -
7. Elastic design pressure, bar
B. Rupture design pressure, bar.
©. Temperature allowance, C(deg)
10. Corrosion altowance mi
11. Stress relieve (YES or NQ)
12. Weld Inspection requirementsradiagraphy, %
13. Hydrostafic test pressure, BARG
14, Max lube metal lemperature {clean) C{deg)
15, Design tube metal temperatue 'C{deg)
16. Inside film coefficient, W/m C{deg)
Coll Configuration; (RADIANT)
17. Tubes (vertical or horizontal)
18, No.of flow passes
19. Effective tubs jength, m
20. Bare tubes, number
21. Bare tubss, exposed surface, m{sq)
22, Bare Wubes, total exposed surface, m{sa)
23. Tubes, inlina or staggered
24. Tube spacing, Cte C, mm
Tubes: (RADIANT)
25. Matetial {ASTM spac, or grade).
£86. Qutside diameter,mm
. 27. wallhickness , mm or Sch
28. Overall ube length, m
29, No. of intermediale welds/pass
30. Distence from Center Line of tube to wall, mm
Heater Section
Piug-Type Headsys:
51. Lecation {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)
38, Material (ASTM spec and grade) .

b g 14/4/

Rev 7

Bervicelitern
Unit
Type

. Qwmer -

Purchaser
Dater

By:

AP1530

Gharge Heater 54801

rad aror

w/f con secin,

_ Chiyoda -

24/05/96
JAS |

Plant Location
Quantity

Ral. No.

Ref, No.

Bom Ref No.
Page 3of

1

7.

CTCI cORPORATION

BJ 2881
8

100000

14.60

12.845

28

16

« © YES

100

33.2

A7

-506 .

539

" ARBOR _

- 78

25.35

76

538.00

538.00

INLINE

180,00

A335 P22

'8a.9.

sch 40aw

2

180

‘Radiant

None -

DATASHT.XLS

066409

-
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BORN

WORLD-WIDE MANUFACTURERS OF
DIRECT FIRED HEATERS
SIURITS

Coil Design: (CONVECTION)

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

6. Design life, hr.

7. Elasfic design pressure,BAR

8. Ruplure design pressure, BAR

9, Temperaitire allowance, C{deg)

10, Corroslon allowance, mm

11, Stress relleve {yes or no}

12 Weld inspection requirements radlography, %

13. Hydrostatic'test pressurs; Barg

14. Max tube metal femperature {clean}, C(deg)
15, Design fube metal temperature, Cldag)

16. inside fitm coefficient, Wim{sq) C{deg)

Coil Configuration: - {CONV.)

17. Tubes {verlical or horzontal) .

18. No. of flow passesitubes perrow

" 18, Effective tube length, m

20. Bare tubes, number

21. Bare tubes, exposad suriace, m(sg)
22, Ext tubes ,number

23.Ext sudace tubes, exp. surlace, m(sq)
247 Ext surface tubes, total exp. surface, m{sq)
25. Tubes, staggered/niine

26. Tubespacmg, CtoC, mm

Tubes: (CONVECTION)

27. Material (ASTM spec. or grade)

28. Outside diameter, mm

29, wall thickness,m m or Sch

30. Overall fube length, m

A1. No. of intermediate welds

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

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

85. Fin Height, mm

36. Fin Thickness, am

37.Fins Perm

38. Maxtip lemperature. Ci{deg)

29, Extension 1atio

Heater Section

Plug-Type Headers:

*40. Location {one end of both ends)

41. Manufaciure and type

42. Nominal rating

43, Weldpd or rolled joint

Return Bends;

44, Location (header box or firebox)
45. Material {ASTM spec and grade)

Rev. 7

Chd g yfify,

Senvicefitern  Charge Heater 54801
Unit rad arbor Planl Localion
Type w/ con secin. -Quantity
Owner Ref. No. CTCl CORPORATION
Purr,'hasé!" Chiyoda Ref. No. - -
Daté:” 2410996 Bom AelNo.  BJ 2881
By: JAS Page 40f B
BARE .  EXT. EXT. " EXT.
AP} 530 API 530 AP} 530 . AP} 530
100,000 100,000 100,000 100,000
112 11,2 - 112, {12
28 . 28 - 28 26 .
30 - a0 ‘3.0 3.0
. NO - NO - NO - . NO
100" - 100 ~ 100. . 100
. 19:6 196 . 19.6 196 .
294 - 309 306 _ 291
322 337 - 334 31¢
1709 1675 1630 1561
-~ HORL HORBI, HORL. HORI.
T 46 46 4 6 4 8
14.021 14.021 14.021. -14.021
18 0 0 0
112,04 )
"0 6 6 a0
160.54 293.85 2408.00
2862.35 ]
STAG'GEB_E_Q STAGGERED STAGGERED STAGGERED.
- P54 . 254 - 254 - 254
A106 GAB A106 GAB A106 GRB A106 GRB
141.3 141.3 141.3 1419
sch 40aw sch 40 aw sch 40 aw sch 40 aw
18 6 § 20
127 127 127 127
SOLIDFIN . SCLIDFIN SOLID FIN
- Car/stl Car/stl Car/SiL
12,70 1910 )
1.30 . 1.30 1.30
118 157. 157
- 453 . 370 . 364
4.299 7868 ' 12,897
 Convection )
. NONE
Header box Header box Header box Header biox
AR4WPB  AZ34-WPB . A-234-WPB - A-234.WPB
066410
DATASHT.XLE
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BORN

WQRLD-WIDE HAHUFACTUHEHS DF
DIRECT FIRED HEATERS
SUURITS

Heater Section- COntinued
Terminals:
1, Type (welded or flanged)
Infet:
2. Material (ASTM spec and grade)
3. Size/raling, schedule or lhickness
" 4, Number of lerm:nals :
Outlet: - e ’
5. Material (ASTM spec and grade)
6. S:ze!rat{ng, schedule’or thickness
7. Number of temminals
Manifolds::
8. Cenneclion fo lubes (weld or flanged)

+ 9, Loeation {internal or external)

Intet: Dead End

10, Materal (ASTM spe¢ and grade)

11. Sizesschedule or thickness

12. Flange/material (ASTM spec and grade)
13. Flange size and rafing

Outlet; Dead End

Service/llem  Charge .Heatersidﬂm I
i Lo _ Plant Location .

Unit rad arbor

Typa - - w/consechh. Quantity 1

Owner ) Ref. No. CTC! CORPORATION
. Purchaser Chuyoda . RelN&. G

Date: 24!09!96 . BomRelNo. BJ 2881

By: JAS Page Sof 8

Radlant Conveclion’

welded Flanged

-A335 P11 A106 GRB _

28 x 9,525 mm AW B"SCH40AWSDOE

1. 4 X

ABO1 A105 GRB

30" x.0.528 mm-AW 1z SCH 40AW 3004 RFWN

L : i g B

welded * welded

extemal extamal

A33s P11

28"

Al182 GrF11

268" 9.525mmAW 300#

14, Material (ASTM spec and grada} Aass P11 AZ34-WPB
15, Size schedule or thickness s 12 i
16. Flange.{ma!erial (ASTM spec and grade) A182 GrF11 _Pipe Cap
17. Flange size arid rating 30" 9.525mén AW 300¥ -SCHADAW
Crossovers:
18. Location {intemal or ex!emai)
19. Pipe.mat! {ASTM spec and grade)
20, Pipe sizefschedule or thickness *
21. Flange mat'l (ASTM spec and grade)
22. Flange size and rating
Tube Supports:
23. Location {top, bottom, intermediate) INTER ___ENDS
24. Material (ASTM spec and grade) 25/20CRNI-__C.8.PLATE
25, Spacing approx 3500 mm
26. Coaling (type and thickness) ‘ 100 mm LW east
Tube Guides: '
27. Lotatlon and spacing (Top/Bottom) INTER
28, Material (ASTM spec and grade) 2520 CrNt
Settings: .
Floor: . . ’ :
26. Lining: Thickness - Hot face temp. - calc - design 200 780C
30. Matl/thik/service temperature 200 MM LW CASTABLE
31. . Anchor(type & mat)) ' .
§2. Casing: ‘Thickness - Material - - Temperature 6 : C.S.plate
Exposed Vertical Walls: ’
83, Linlng: Thickness - Hot face temp. - cale - design 150 780C
34, Matithk/service temperature E0- 128 kg/cum GFNB +100- 96 kggwrn CENB43 mmsta!asllc
35. Arichor (type & matl} TP 310 S8 Studs arid Washers
36. Casing: Thickness - Material - Temperature é _C.5. PLATE
056411
Ckd M5 244/4/ %
Rev, 7 _ .
DATASHT.XLS
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WORLD-WIDE: MANUFACTURERS OF

- DIRECT FIRED HEATERS
ST UNITS

Mechanical Design Conditions (continued)
Heater Section (continued):
Shielded Vertical Walls:

1. LiAing: Thickness - Hot face temp. - calc - design

2. Thi/Mat'Vservice femperatura

3. Anchor (type & matl)

4. Casing: Thnckness Material - Temperalure
Arch:

5. Lining: Thickness - HoHace temp. - calc - desugn

. ‘SBenvicefllem  Charge Heater 54801 4
Unit rad arbor Plant Location
Type w/consectn.  Quanlity ] 1 CTCl CORPORANON
Owner Ref. No._
Purchaser Chiyoda Ref:No.
Date: 24100/86 Bom RefNo. BJ 2881
By: JAS  Page 6 of B
128 820G - 1260 C
50-128 kg/ cut iy CENB +75 -96 kg/ cum CFNB+3mm stalastic

- TP 310-88 Siuds and Washers

& C.S, plate
150 . . 730 G 1260 C.

6. Thk/Mati/service temperature 50 mm 128kg/ee m GENE.+ 100 fnm 98 kgl cum CFNB-l-amm stalastic
7. Anchor ftype & mall) TP 310 §8.Sluds and Washers
8. Casing: Thickness - Material - Teraperature 6 : C.S. plate
Conveclion Walls: | .. : : :
- 9. Lining: Thickness - Hot face temp. - cale - design 125 . 516C 1100C
10. ThkMatVservice ternperature 125 mm LW castable - .
11 Anchor {type & matl) ¥ type 30458 -
12. Casing: Thickness - Material - Temperature 5 C.S. plate
Breeching:
13, Lining: Thlckness Hot face terfip. - calc - design 75 2520 - 1083 C
14. “Thk/MatUservice temperature LW CASTABLE
15. - Anchor {type & matl) V' lype CcS
16. Casing: Thickness - Material - Temperature 5 .

Flue Gas Ducts:

17. Locatjon

18. Lining ({intemnal or extemal)
19, Thickness & Material

20. Anchor, type and material

21. Hot face design temperature
22, Cold face design temperaiure

Combustion Alr Ducts.
23, Location

- 24. Lining (internal or extemai)
25, Thickness and Material
26. Anchor, type and malerial

27. HotTace / cold face design temperalure, C(deg)

Header Boxes:

28. Location.

29. bning (Thickness & Malerial)
30. Anchor (type and material)

31. Door/panel {mall and thigkness)

Burner Windboxes

22. Lining (intérnal or extemal)
33. Anchor {type and matl)

34. Casing: Materials and thk.

35. Hot face design temp., C(tdeg)

k) g 9,9:/4/4{,

Hev 7.

top of convection section

intemal - ]
50 mm LW castable -
CS'v anchors

ED fan to bumer

Conv. ends Hinged doors/bolted * - Bolied
50 mm LW caslable : i

v type. cs
’ ’ C.5. plate

internal Mall & thk.  mineral wool
CS'v* - : . j
CS§

Cuold face design lemp..C '

066412
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BORN

Sewice /ltem  Charge Heater 54801 ) —I
Unit rad arbar Plant Location @ i

Type . wicensecin.  Quantity 1

Owner Ref,No, - CTCl corPORATION
WORLD-WIDE MANUFACTURERS OF Purchaser- - Chiyoda”  Ref:No. - _
DIRECT FIRED HEATERS Date: 24/09/95 Bom Ref No. _ BS 2881
S1UNITS By: JAS ‘Paga 7ol B8
Mechanical Design Conditions {continued)
Heater Seclion (continued): ’
Stack: ;
1. Location lop of heater Corr Alow
Inside met. dia.at exit, mm 2012 inside metal:dia. at base, mm 3078 .
2. Min slack height abave grade 40 metres tolal Stack length, mm__- . 20016
3. Flate, min. thickness, mm -6 - - Material: _ Carbon stes! .o
4, Lining : {internal or Exterriat) Intemal ~  Extentoflining  ~ ~ - .Totop
5. Thickfiess and Material, mm 50° LW Castable .
6. Anchar, type-and material: v type cs .
Bridgewall;, - .
7. Helght;, mm none .
Matl and thickness: Location
Dampers: :
- 8. Localion Stack
9. Matenial of hlade TP304SS
10. Material of shaft IP304SS .
11. Beating type PILLOW BLOCK
12, Multiple or single blade Muiiple blade
13. Desc of provision for operation aclualed
14. Localion and type ¢} operator
Miscellaneous: ' ‘
Platforms: i : Access
. Logation/No. Width LenglivArc Stairs/Ladder Gr/Ploc.
15, Hearlh/ One . . 1100mm " 1 side +2ends Islaiiladder GRADE
16. Convection Slde(s} /One - 1100 mm 1LADDER -
17._ Convection End{s} /TWG 1100 mm ] 2 WALKWAYS
18._Rad intermediate /Oria- 1100 mm ' 1 Ladder '

19, Stack Damper/One

1100 mm 270 DEGREE 1LADDER

20. Stack Sample Pqﬂ

21. Type of ficoring
Doors:
22, Access Doors

Number  Location Size Hinged/Balted
2 FLOQH 450 % 600 Hinged

23

24, Ob_servation Doors

25

13 RAD SIDE  -127x 408 HINGED{20-std-03)

26

27, Steam Lance Doors

28

4 - CONVSIDE 500 x 150 bolled {BLS-D-108)

239 Explosion Door -
30 . )

a

Instruments and Aux. connections

32. Process fluid lemperalure
33. Flue gas / combustion air temp.

34. Flue gas / combustion air pressure

35. Flue gas composition (sample)
36. Snuffing steam

37.Purge

38. Vents and drains

39. Tubeskin thermocouples

Number Size . Type’

SEE DRAWING:No, 2881/403/1620A
2281-51801-02A & 028 - T
4 2"NPS 2000# CRG with Plug

066413
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TN

\ 1 Service ftem  Charge Healer 54801 i -/
B‘ O R N Unit .. rad arbor Plant Location |

WORLD-WIDE MARUFACTURERS OF e wicon sectn.  Quanfity T §CTCI corroranoN
DIRECT FIRED HEATERS Owner Ref: No.
B | UNITS Furchaser Chiyoda * Ref.No,
Date - 24/09/96  ° BomFefNo. BJ2aa1
. By - JAS Pags 8of 8
Mechanical Design Conditions {continued) - : o ’ B
Heater Section (continued):
1, Paintlng requirements: 22854-SP-000-X-002
] .. - System 2 and Prime Coat Orily
2. Galvanizing requirements, i _ Ladders and Platforms
- - - Ep— G — -
3. Intemal coaflngs {casing, ducts, stack) . Stalastic behind ceramic fibre blariket
4: Fireproofing requirements, ~ _ "~ None’ .
Burner and Auxiliary Equipment;
Bumers:
5, Manufacture/type - J.7 PSFG FDgasonly . Location radlicor
8. Designation/size 12 : Number: : 18 Fusl: . gas
7. Heat rel. (MW per bumer) at design excess air (Max\WNormiMin)  2.38 216 -
8. Design press drop across bumer S0mm = @ max heal release
9. Distance burmer centerfine to tube, centedfineor . - mm _ _
Distance bumer centerline to unshisided refractory: . tMoOmm. - .. HORIZONTAL .
10. Eumer pilot: ) .
Capatity (KW) 20 - Fuel: Gas Fuel press
Fue! Pressuref Fuel; _ _ Type of ignition: AUTD
1. Spectal requirernents (flame detection dewces, salely interiocks etc) : UV SCANNEAS
Sootblowers: .
72. Location SPACE FOR FUTHRE INSTALLATION
13, Manulaciure and type '
" 4. Number

15. Maximum cleanifg radius, mm
16. Lane dimensions (min. clearance)
17. Orleintation (horizental or vemcal)
18.-Clearing medium

18, Supply pressureffemperature
20.-Flow rate par blower , kg/s -

21. Materials of construction

22, Driver type {manual,-air, or elec.)
23. Confrol systems lype (aulo or manual, sequential, local, or remote panal) :

066414
Célié% g 2y f1fib oo
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THIS DOCUMENT CONTAINS CTCI CORPORATION CONFIDENTIAL INFORMATICN OF A PROPRIETARY NATURE. THIS INFORMATION MUST NOT BE COPIED OR DISCLOSED IN WHOLE OR IN

PART TO OUTSIDE PARTIES NOR USED FOR OTHER THAN THE PURPOSE FOR WHICH PROVIDED WITHCUT PERMISSION CF MANAGEMENT.
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55280

sabia
ARABIAN INDUSTRIAL FIBERS COMPANY
IR-Il AROMATICS PROJECT
PROJECT NO.10E0541A01
DOCUMENT TITLE:
XYLENE COLUMN REBOILER DATA SHEET
DOCUMENT NO:
DS-55-BA-501
ARABIAN _
T
i rushd [YANBU, KINGDOM| ey corporation
OF SAUDI ARABIA
CERTIFIED
2 [Revised As Marked KCK | cBe % il«ﬁ‘yfﬁ!PROJ
1 [Issued For Design KCK | CBC | YSL 27-M:r.-11 MGR DATE
0 |lIssue For Approval KCK | CBC | YSL |2smar|/CLIENT_______ DATE
|rev DESCRIPTION BY | CHK. |APPR.| DATE [PAGE 1 OF 2 XC33D-55-501
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e . Contract: 10E0541A01
:L""LL'J U_.l l Equipment Ne.: 55-B-01 A/B ﬁ:'LITI"
ibn rushedd. FIRED HEATER Revision: 2 Date: 11-Aug.-2011 sabia
Unit: 55 - Xylenes Fractionation
FL u o R° DATA SHEET |P-0. No.:
|oocument No.: D$-55-8A-61 CTCICORPARATION
Jsheet: 1 of § REV
1 Client: Arabian Industrial ﬁbers Company (Ibn Rushd) Vender: Existing Born Heater - Revamped for New Service
2 Service: Xylene Column Reboiler Plant: Xylene Fractionation Site: Yanbu, Saudi Arabia ]
3 Type of Heater: Vertical Cylindrical Vendor: Existing Born Heater 1 |
4 Total Heater Absorbed Duty: M4.44 MW Assembly;  Twin Vertical Cylingrical with Individual Convection Sections [ |
5 PROCESS DESIGN CONDITIONS
6 |* OPERATION CASE REVAMP
7 HEATER SECTION Radiant/Convec
a SERVICE Process
g HEAT ABSORPTION MW 11444
10 FLUID NAME Hydrocarbon
1 FLCW RATE kgthr 1,675457
12 FLOW RATE B.P.D.
13 | PRESSURE DROP - ALLOWABLE (CLEAN / FOULED) bar
14 | PRESSURE DROF - CALCULATED (CLEAN / FOULED) bar 2.1
46 | FOULING ALLOWANCE T
16 THERMAL CONDUCTIVITY QF COKE/SCALE WimC
17 | COKING ALLOWANCE mm
18 AVG. RADIANT SECTION FLUX DENSITY - ALLOWABLE Wim?
18 | AVG. RADIANT SECTION FLUX DENSITY - CALCULATED Wim?
20 MAX. RADIANT SECTION FLUX DENSITY Wim?*
21 CONVECTION SECTION FLUX DENSITY, (BARE TUBE) Wim?’
2z VELOCITY LIMITATION mis
23 PROCESS FLUID MASS VELOCITY kals-m*
24§ MAX, ALLOWABLE ! CALCULATED INSIDE FILM TEMPERATURE i
25 | INLET CONDITIONS:
26 | TEMPERATURE T 267
27 | PRESSURE W bar(g) O bar(g) 12.27
28 LIQUID FLOW kg/hr 1,675,457
24 VAPOR FLOW kg/hr Q
30 DENSITY - LiQUiD kgl 634.8
31| VAPOR MOLECULAR WEIGHT
32 | VISCOSITY - (LICVID / VAPOR) mPa.s 01477
33 | SPECIFIC HEAT - (LIQUID / VAPOR) kikgT | 2733
34 | THERMAL CONDUCTIVITY - (LIQUID / VAFOR) Wim-C 0.093
35 OUTLET CONDITIONS:
a6 | TEMPERATURE T 299
a1 | PRESSURE B bargy O barfg) 1017
8 LIQUID FLOW kg/br 479,348
39 | VAPOR FLOW kg/hr 1,196,109
40 | DENSITY - LIQUID kgfm? 588.2
41 | VAPOR MOLECULAR WEIGHT 1247
az | VISCOSITY - (LIQUID / VAPOR) mPa-s | 0.155 | 0.011
43 | SPECIFIC HEAT - (LIQUID / VAPOR) kJikg-C 2927 | 2.356
44 THERMAL CONDUCTIVITY - (LIQUID / VAPOR) Wim-T 0.099 | 0.031%
45 | REMARKS AND SPECIAL REQUIREMENTS:
45 DISTILLATION DATA CR FEED COMPOSITION: See Fluid Properties on Sheets 3 and 4
a7 | SHORT TERM OPERATING CONDITIONS: |
s | OTHER: |
49 NOTES:

See Notes on Sheet 5
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.. l |contract: 10E0541A01
e R |Equipment No.: 55-B-11 AB ﬁ,l Loy
'.Il_}ﬁ (UE;I"\CJ . FIRED HEATER |revisian: 2 Date: 11-Aug.-2011 ﬁaj;;ia_,
Unit: 55 - Xylenes Fracticnation
F L U o Re DATA SHEET PO No:
Document No.: D§-55-BA-01
CTCi CORPORATION
Sheet: 2of &
3 COMBUSTION DESIGN CONDITIONS REV
2 |+ oPERATING CaSE Revamp wilh Ar F;f:ﬁ;‘: g'f;:i':g
3 |* TYPE OF FUEL Sales Gas Sales Gas
4 |* EXCESS AIR Yo 18.0 160
5 CALCULATED HEAT RELEASE (LHV) MW 125.6% 144.99
[ CALCULATED THERMAL EFFICIENCY % (LHV)
7 | CALCULATED FUEL EFFICIENCY sw(Hv) | 910 | T7em
8 |* GUARANTEED FUEL EFFICIENCY % (LHV)
9 RADIATION LOSS % OF HEAT RELEASE (LHV) 25 25
10 FLUE GAS TEMPERTURE LEAVING: RADIANT SECT. T a3 820
1 CONVECTION SECTION T 381 395
12 AIR PREHEATER < 145 -
13 | FLUE GAS QUANTITY kgthr 191,314 220,695
14 FLUE GAS MASS VELOCITY THRU CONVECTION SECTION kals'm*
15 | VOLUMETRIC HEAT RELEASE (LHV) kW/m?
16 { DRAFT: Immediately Above Top Convection Row, mm H20 4.1 4.6
17 Immediately Below Bottom Convection Raw, mm H20 25 25
18 At Burners, mm H20 17.0 17.0
19 Combustion Air Temp.: Leaving Steam/Air Preheater, T
20 At Bumers, T 286 15.6
21 | GCOMBUSTION AIR QUANTITY kg/hr 180,171 207,899
22 | AMBIENT AIR TEMPERATURE - EFFICIENCY CALCULATION < 15.6 15.6
23 |* AMBIENT AIR TEMPERATURE - STACK DESIGN T 50.0 50.0
24 |* ALTITUDE ABOVE SEA LEVEL m 7.25 7.25
25 FUEL CHARACTERISTICS
26 |* GAS TYPE Sales Gas * GAS TYPE * LIGUID TYPE
27 |* LHY 40,512 W kikg L] kism® |* LHV O kikg O kdSm* |* LHV kdkg
2 |* HHY O kJkg O kJiSm® |+ HHY O wikg O kisme |=HHY 77 7 kg |
20 | * PRESS. @ BURNER 1,75  bar(g)|* PRESS. @ BURNER bar (g) [* PRESS. @ BURNER bar (@) | |
30 |* TEMP. @ BURNER 15.6 T * TEMP. @ BURNER T * TEMP. @ BURNER T
a1 |+ MOLECULAR WEIGHT * MOLECULAR WEIGHT * VISCOSITY @ T ssu ||
32 * ATOMIZING STEAM TEMP, G [ |
3 COMPOSITION MOLE % COMPOSITION MOLE % * ATOMIZING STEAM PRESS. bar {g) |
a| N2 12.0 [
s] o B2.7 COMPOSITION WT %
36 c2 5.0
7] C3 0.3
38 H2S <2.0 wt ppm
2
a0 | TOTAL 100.0
41
42
43
a4 * VANADIUM {ppm)
45 * 5QDIUM {ppm)
46 * SULFUR
ar * ASH
48 DATA FOR EXISTING BURNERS
49 MANUFACTURER: John Zink SIZE / MODEL: PSFG-18 NUMBER: 2x12=24
so | TYPE: Forced Draft, Low Nox, Staged Fuel LOCATION: RADIANT FLOOR ORIENTATION:  FIRING UP
51 | HEAT RELEASE PER BURNER: MW DESIGN: 6.006 NORMAL: MINIMUM: ]
52 PRESSURE DROP ACROSS BURNER @ DESIGN HEAT RELEASE: By Vendor mm H20 [ |
53 DISTANCE BURNER CENTER LINE TO TUBE CENTER LINE: HORIZONTAL: mim VERTICAL: mm ||
54 | DISTANCE BURNER CENTER LINE TO UNSHIELDED REFRACTORY: HCORIZONTAL: mm VERTICAL: mm ||
s5 | BURNERPILOT: CAPACITY Kw FUEL FUEL PRESSURE bar (g) [
55 | [IGNITION METHOD:
57 | SPECIAL REQUIREMENTS (FLAME DETECTION DEVICES, SAFETY INTERLOCKS, ETC.): [ |
58 | REQUIRED EMISSIONS: []ppmv({d) (CORRECTED TO 3% Oz) NOx: Remark 1 CO: Remark? SOx: Remark 1 |
59 | See REMARKNO. 1 [ kgtkd O tHv) O (HRY) UHC: Remark 1 PARTICULATES: Remark 1
60 : REMARKS:
61 J1. The Roval Cemmission for Jubail and Yanbu has issued the "Royal Cammission Environmental Regufations (RCER)" to be adopted by
82 industries both in Jubail and Yanbu, Any facility operating or planning to aperate on the Royal Comrission property shall comply with
63 those regulations.
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e . Contract: 10E0541A01
] | U'—.’l Equipment No.: 55-B-01 A/ ﬁ:’Lll;l-l
. :  11-Aug.- sallxia
ikn rushd FIRED HEATER [Revision: 2 Date: 11-Aug.-2011
Unlt: 55 - Xylenes Fractionation
FL u o R DATA SHEET P.O. No-
® Document No.:  DS-55-BA-01 CTCI CORPORATION
Sheet: 3 of 5§
1 FLUID PROPERTIES: REV
3 PROCESS
Thermodynamic condition Vapor Liquid
3 Weight Specific Tharmal Specific Thermat | Sudace |—
4 Pressure Temp fraction | Enthalpy | Density heat Viscosity cond. Enthalpy | Density heat Viscosity cond. tension | |
5 har(a) °C vapar Kkg kem* | kikg- G | mPas | Wimec | kdag kg/m® | kikg-C | mPas | wim-°C | dyneiem
6 11,218 266.67 0,0000 0.00 D.00 0.0000 0.0c00 0.0000 546.33 833.53 2.7323 0.17687 0.0935 693 [
T 11.218 276.64 0.0G00 .00 0.00 0.0000 0.0200 0.0000 573.87 619.75 2.7880 00,1694 0.0919 5,14 J—
8 11.218 286.62 0.0000 0.00 0.00 0.0000 0.0000 0.0000 602.00 604.86 2.84901 0.1623 0.0905 5.38
s 11.218 298,59 0.0000 851,48 37.84 2.3484 0.0108 $.0310 530.74 588.52 2.9174 0.1652 0.0891 4.64 ]
11.218 296.78 0.0710 851.85 37.85 2.3488 0.0108 0.0310 631.21 588.36 2.9182 0.1552 £.0891 4.63 —
10 11.218 206.97 0.1420 852.23 a37.86 2.3496 0.0108 9.0310 831.70 585.36 2.9195 0,1552 0.0891 463 | |
11 11.218 297.17 3.2132 B52.83 37.87 2,3505 0.0108 0.0310 532,19 5B88.36 2.9203 0.1852 0.0880 4.68
12 11.218 297,38 0.2844 853,04 37.89 2.3513 £.0108 0.0310 B32.70 688.20 2.9216 0.1552 $.0890 465 | |
11.218 297.59 0.3558 853.46 37.90 2.3521 0.0108 0.0310 633,23 SB8.20 2.9224 0.1552 0.0890 4.62 [
13 11.218 207.81 0.4273 B853.89 37.91 2.3534 0.0108 0.0310 633.78 588.20 2.9236 0,1553 0.0850 4.62 — ]
14 11.218 288.04 0.4989 554.34 37.93 2.3542 0.0108 02,0310 634.34 588,04 2.9249 0.1553 0.08590 4.62
15 11.218 208,27 0.5706 854,80 37.94 2.3551 0.0108 0.0310 634.92 588.04 2.9262 0.1553 0.0850 4.61
11.218 298.52 0.6424 B55.28 37.98 2.3559 0,0108 0.0310 635,52 588.04 2.9274 D.1553 0.0888 4.61 -
16 11,218 29877 0,7144 §55.78 37.97 23572 0.0108 0.0312 636.14 587.88 2.9287 0.1553 0.0888 4.61 R
17
1a 11.601 266.67 0.0000 0.60 0.00 ©.0000D 0.0000 0.0000 546.33 £33.85 27323 $.1768 0.0935 683 | |
11.601 277.42 0.0000 0.00 0.00 0.000D 0.0000 0.0000 576.03 £18.95 27926 0.1690 0.0919 608 |
18 11.601 288.17 0.0000 0.00 0.00 9.5000 0,0000 0.0000 606.41 602.77 2.8592 0.1613 0.0903 5.26 S—
20 11.601 208.92 0.0000 B835.71 30.23 23614 0.0108 0.0312 637.55 584.83 29345 0.15386 0.08588 4.46
24 11.601 289.10 0.0710 BEG.0B 39.29 2.3622 0.0108 0.0312 B638.02 584.83 2.9358 0.1536 0.0888 4.46 ]
11.601 299.29 0.1421 856,46 38.30 2.3626 0.0108 0.0312 £38.50 584.67 2.9365% 0.1536 0.0838 446 |
22 11.801 299.49 D.2132 856,85 398.32 2.3634 .0108 0.0312 £39.00 584.67 2.9379 0.1537 0.0B88 | 4.46 ]
23 11.801 299.70 02845 B57.26 39.33 2.3643 00108 0.0312 £39.51 584.67 28387 0.1537 0.0886 4.46 -
24 11.601 209,91 D.3558 3857.68 39.35 2.3651 0.0108 0.,0312 £40.03 584.51 2.9400 0.1537 0.0886 4.45
11.601 300.13 0.4273 858.11 39.36 2.36654 0.0108 0.0312 540.57 584.51 2.9412 0.1637 0.0BB6 4.45 |
25 | 1160 300.35 0.4985 858.56 39.37 2.03672 0.0108 0.0312 641,18 584.51 2.9425 0.1537 0.0886 445  |—|
26 11.601 300.58 0.5706 859.02 39.39 2.3681 0.0108 2.0313 541.71 584.35 2.9433 0.1637 0.0886 4.44
27 11.601 300,82 0.6426 859,49 39.41 2.3689 0.0708 0.0313 642.30 584.35 2.89448 0.1538 D.0884 4.44
11.601 301.07 07744 65599 39.42 2.3767 0.0108 0.0313 64252 584.19 EXTE] 0.1538 0.0864 444 |—
28
29 11.984 266.67 0.0000 0.00 0.00 0.0000 0.0000 0.0000 546.33 634.01 2.7323 0.1769 0.0935 6.93
11.084 278.17 0.0000 0.00 0.00 0,0¢00 00000 0.0000 578.14 618.15 27972 0.1685 00917 6.02 ]
30 11.984 289.68 0.0000 .00 0.00 0.0000 3.0000 0.0000 610,74 600.69 2.8692 0.1603 0.0902 5.15 —
#H 11.984 301.18 0.0000 B559.82 40.74 2.3743 0.0108 0.0313 644.23 581.15 29521 0.1521 0.0884 4.30 N
az 11.984 301.37 0.0710 860.19 40,75 2.3752 0.0108 0.0313 644,69 581.15 2.9530 0.1521 0,0884 4.30
11.984 301.58 0.1421 860.57 40.77 23760 0.0108 0.0313 645.17 581.16 2.9542 0.1521 0.0884 4.30 T
# 11.984 301.76 0.2132 860.96 40.78 2.3764 0.0108 0.0313 645,67 580.99 2.9555 2.1521 0.0884 4.29 —
34 11.984 301.98 0.2845 861.37 40,79 23773 0.0108 0.0313 646.18 580,99 29563 0.1522 0.0884 4.29 |
a5 11.984 302.17 0,3559 861.79 40.81 23781 0.0108 0.0313 646.70 580.99 289576 01522 0,0883 4.29
11.984 302.38 .4274 B62.21 40.82 23794 0.0108 0.0313 647.24 580.83 2.9588 0.1522 0.0883 4,29 ]
£ 11.984 302.61 0.4989 862.66 40.84 2.3802 0.0108 0.0315 647.80 580.83 2.9597 2.1522 0.0883 4.28 —
ar 11.984 3an2.83 0.5707 B63.12 40.85 Z2.3810 0.0108 0.0315 648.37 580.83 2.9609 0.1522 0.0883 4.28 ]
ag 11.884 303.07 0.6425 £63.59 40.87 23819 0.0108 0.0315 648.96 580.67 2.9622 0.1522 0.0883 4.28
- 11,8284 303.32 0.7145 864.08. 40.89 2.3827 0.0108 0.0315 649.57 580.67 2.9638 0.1522 0.0881 4.27 -
40 12.368 266.67 0.0000 0.00 0,00 0.0000 0.0000 0,0000 546.33 634.33 2.7323 0.1769 0,0935 6.03 1
4 12,368 278.91 0.0000 0.00 0.a0 0,0000 0.0000 D.0000 580.21 §17.35 2.8014 0.1681 0.0916 597
12.368 291.18 0.0000 .00 0.00 0.0000 0.0000 0.0000 614.99 598.77 2.8793 0,1594 0.0898 5.04 /|
42 12.368 303,39 0.0000 863.83 42,22 2.3873 0.0108 1.0316 650.78 577.63 2.9697 0.1506 0.0881 4.14 —
43 12.368 303.58 00710 864.19 42,23 2,3882 0.01089 0.0315 651,25 S577.63 2.9710 0.1506 0.0881 4,14 1
44 12.368 303.77 0.1421 B64.57 42.25 2.3890 0.0109 0.0315 651.73 577.47 2.9718 0.1506 0.0881 4.14
12.368 303,96 0.2133 864,96 42,26 2.3888 0.0109 0.0315 552.22 S77.47 29730 0.1507 0.088% 4,13 —
45 12.368 304,16 (1.2B45 865.37 42.28 2.3807 0.0108 0.0315 652.72 577.47 2.9739 0.1507 {.0881 4,13 —
46 12,368 304.37 0.3559 B65.78 42,29 2.3915 0.0109 0.0317 653.25 &77.31 2.9751 0.1507 0.0881 4.13 I
a7 12,368 304.58 0.4274 866.21 42.30 2.3923 0.0108 0.0317 653.78 577.H1 2.9764 0.1507 0.0879 4,13
12.368 304.80 0.4990 866,85 42,32 2.3832 0.010% 0.0317 654.34 577.31 28777 0.1507 0.0879 4,12 —
48 12.36B 305.03 0.5707 867.10 42.34 2.3840 0.0109 0.0317 654.91 &§77.15 2.9789 0.1507 0.0879 412 —
45 12.968 305.26 0.6425 B867.57 42,35 2,3049 D.0105 Q.0317 £55.49 577.15 2.9802 0.1507 0.0879 4.2 _
50 12,368 305.51 0.7145 B6B.06 42.37 2.3957 0.0109 0.0317 B56.10 577.15 2.9814 0.1508 0.0879 4.12
51 12.751 266.67 0.0000 .00 0.00 0.0000 {.0000 0.0000 54633 634,65 2.7323 03770 00935 6.93 —
52 12,751 279.83 0.0000 0,00 0.00 0.0000 0.000D 0.0000 582.23 616.71 2.8060 0.1676 0.0916 5.91 ]
53 12.751 292.60 0.0000 0.00 0.00 0.0600 D.0000 3,0000 619.15 556.85 2.8889 0,1585 0.0857 4.93
12.751 ans.56 0.0000 867.72 43,72 2.4003 0.0109 0.0317 657,22 574.10 29877 D.1492 0.0879 3.89 —
54 12.751 3D5.74 0.0710 B68.09 43.73 24011 0.0109 0.0317 657,68 573.94 2.0885 {.1492 0.0877 3.98 —
55 12.751 305.93 0.1421 BE8.47 4374 24020 0.0109 0.0317 658.16 573.94 29898 0.1492 0.0877 3.93 ]
56 12.751 306.12 0.2133 BE8.86 43.76 24028 0.0108 0.0317 658.65 573.94 2.9906 ©.1492 0.0877 3.98
12.751 306.32 0.2846 869.26 43.78 2.4036 0.0109 0.0318 659.16 573.78 29919 0.1482 0.0877 3.98 —
57 12.751 306.52 0.3559 869.67 43.79 2.4045 0.0108 0.0318 659.68 573.78 2.9931 0.1492 0,0877 3.97 —
58 12.751 306,73 0.4274 870.09 43.81 2.4053 0.0109 0.0318 6B60.21 573.78 2.9944 (0.1483 0.0877 3.97 o
59 12,751 306.95 0.4930 870.53 43.82 2.4062 0.0108 0.0318 650.76 573.62 2.9957 .1453 0.0876 3.97
12.751 A07.17 D.5707 §70.98 43.94 2.4070 0.0109 0.0318 661.33 573.62 2.9969 0.1483 0.0878 3.97 —
&0 12,751 307.41 0.6426 871,45 43.86 2.4078 0.0109 0.0318 661.91 573,62 2.9982 0.1483 0.0876 3.96 —
61 12,751 307.64 0.7145 471,93 43.87 2.4081 0.0109 0.0318 662.51 573.46 2,9904 0.1483 0.0876 3.96 o
62
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1 | FLUWID PROPERTIES: REV
2 PROCESS
Thermodynamic condition Vapor Liquid

3 Waeight Specific Thermal Specific Thermal | Surfaca |-
4 Pressure Temp fraction | Enthalpy | Density heat Viscosity cond. Enthalpy | Density heat Viscosity cond. tension |__ |
5 bar{a) °C vapar kJkg kg/im* kV/kg°C | mPa-s Win-"C kdikg kg/m® kJ/kg-°C | mPa-s W/m-"C | dynefcm
4 13.134 266.67 0.0000 0.00 0.00 0.0000 0.0000 0.000D 546,33 634.81 27323 0.1771 0.0935 6.893 -~
T 13.134 250.33 0.0000 0.00 0.00 0.0000 0.0000 0.0000 584.20 816,07 2.8102 0.1672 0.0914 5.86 P
8 13,134 294.00 0.0000 0.00 0.00 0.0000 0.0000 0.0000 623.21 594.93 2.9989 0.1576 0.0885 4,83
g 13.134 307.67 0.0000 B71.52 45.23 2.4137 0.0109 0.0318 663.55 570.58 3.0057 0.1478 0.0876 3.83

13.134 307.85 0.0710 B71.89 45.25 2.4145 0.0109 0.0318 664.01 570.42 3.0065 0.1478 0.0876 3.83 —
10 13.134 308.03 0.1421 B72.26 45.26 2.4154 0.0109 0.0318 664.49 570.42 3.0078 0.1478 D.0876 3.83 — |
11 13,134 308.22 0.2133 872,65 45.28 2.4162 0.0109 0.0320 664.98 570.42 3.0091 D.1478 0.0874 3.83
12 13.134 308,42 0.2846 873.05 45.29 2.4166 0.0108 D.0320 6565.48 S570.26 3.0099 0,1478 0.0874 3.82 ]

13.134 308.62 0.3560 873.46 45.31 24175 0.0108 0.0320 66600 570.26 3.0111 D.1478 0.0374 3.82 1
13 13.134 308.83 0.4275 873.88 45.33 2.4183 0.0109 0.0320 866.53 570.28 3.0124 0.1478 0.0B74 3.82 _—
14 13.134 309.04 0.4997 874.32 45.34 24191 0.0108 0.0320 667.08 570.10 3.0137 0.1479 0.0874 3.82
15 13.134 J09.27 0.5708 B74.76 45,36 24204 0.0109 0.0320 BB7.64 570.10 3.0149 0.1479 0.0874 3.82 [~ ]

13.134 309.49 0.6426 875.23 45.38 24212 0.0108 0.0320 668,22 570.10 3.01866 0.3479 .0872 3.81 —
16 13.134 308.73 0.7148 875.71 45.39 2.4221 0.01089 £.0320 668.82 569.94 3.0178 0.1479 0.0872 3.81 S
17
18 13.518 266.67 0.0000 0.00 0,00 ©.0000 0.0000 .0000 546.33 635.13 27323 21772 0.0935 £.93

13.518 281.02 0.0000 0.00 0.00 0.0000 0.0000 3.0000 586.14 615.27 2.8144 01668 0.0914 5.81 =
12 13.518 295.38 0.0000 0.00 0.00 0.0000 0.0000 $.0000 627.21 593.00 2.9086 0.1567 0.0893 4.72 —
20 13.518 305.73 0.0000 875.22 46.77 24271 0.0110 3.0320 669.77 567.05 3.0241 01464 0.0872 3.69
2 13.518 308.91 0.0710 a75.58 48,79 2.4279 D.0110 0.0322 670.24 566.89 3.0254 0.1464 0.0872 3.69

13.518 310.09 0.1421 876,96 46.80 2.4288 0.0110 0.0322 870,71 566.89 3.0262 0.1464 0.0872 3.68 i
22 13.518 310.28 D0.2133 876.24 46.82 2.4202 0.0110 0.0322 671.20 566,89 3.0275 0.1464 0.0872 3.68 I
23 13.518 310.48 0.2846 876.74 46.83 2.4300 0.0110 3.0322 671.70 566.73 3.0287 0.1464 0.0872 3.68
24 13.518 310.68 0.3560 87715 46.85 2.4309 0.0110 0.0322 672,22 566,73 3.0300 0.1484 0.0871 3.68 T

13.518 310.88 D.4275 877.57 46.87 2.4317 0.0110 0.0322 672.75 566.73 3.0308 0.1465 0.0871 3.68 —
25 13.518 311.10 0.4991 878.00 46,88 2.4325 0.0110 0.0322 673.29 566.57 3.0325 0.1465 0.0871 3.67 |
26 13.518 311.32 D.5708 878.45 46.90 2.4334 0.0110 0.0322 673.85 566.57 30338 0.1465 0.0671 3.67

13.518 311.54 D.B427 878,91 46.92 2.4342 00110 0.0322 674.43 566,57 3.0350 0.1465 0.0871 3.67
z 13.518 311.78 0.7146 879.38 46.94 2.4355 0.0110 0.0322 675.03 566.41 3.0363 0.1485 0.0871 3.67 —
28
29 13,801 266.67 £0.0000 0.00 0.00 0.0000 0.0000 0.0000 546.33 635.29 27323 01772 0.0935 6.93
10 13.901 281.70 0.C000 0.00 0.00 0.0000 0.0000 0.00GD 588.05 614.63 2.8181 0.1684 0.0912 5.75 ]

13.801 296.73 0.0000 0.00 0.00 0.0000 2.0000 0.0000 631.16 591.24 2.9186 Q.1559 0.0B91 4.62 —
£l 13.8901 311.75 0.0000 878.83 48.33 24405 0.0110 0.0324 6756.91 563.53 3.0425 0.1450 0.0871 3,55 —]
3z 13.001 311.93 0.0710 879.19 48.34 2.4413 G.0110 0.0324 676.37 563.63 3.0438 0,1451 0.0869 3.65
1 13.801 3211 0.1421 879.56 48.36 2.4422 0.0110 0.0324 676,84 563.37 3.0451 0.1451 0.0B869 3.54

13.801 312.30 9.2133 879.95 48.28 2.4430 0.0110 0.0324 £77,33 563.37 3.0483 0.1451 0.0869 3.54 —
34 13.801 312.49 0.2846 868034 48,39 2.4438 2.0110 0.0324 677.83 563.21 3.0476 0.1451 0.0869 3.54 I
35 13.901 312.69 0.3560 a80.75 48.41 2.4443 0.0110 0.0324 678.34 563.21 3.0488 0.1451 0.0869 3.54
. 13.901 312.89 0.4275 B881.17 48.43 2.4451 0.0110¢ 0.0324 £78.87 563.21 3.0501 0.1451 0.0868 3.53 ]

13.801 EIERE D.4801 881.60 48.44 2.4459 3.0110 0.0324 679.41 563.05 3.0613 0.1451 0.0867 3.53 —
7 13.901 313.32 9.5709 882.04 aB8.46 2,4468 00110 0.0324 679.97 563.05 3.0526 0.1451 0.0867 3.53 —1
38 13.801 313.54 0.6427 882.50 48.48 2.4480 0.0110 0.0324 680.55 563.05 3.0539 0.1451 0.0867 3.53
39 13.901 313.78 0.7146 862.97 48.50 2.4489 0.0110 0.0324 681.14 562.689 3.0565 00,1452 0.0867 3.52 |
40 14.285 266.67 0.0000 0.00 .00 0.0000 0.0000 0.0000 546.33 635.61 2.7323 0.1773 0.0935 6.93 S
41 14.285 2B2.36 0.0000 0.00 9,00 0.0000 0.0000 0.0000 580.69 613,59 2.8223 0,1661 0.0912 5.70

14,2856 298.04 0.0000 0.00 0.00 0,0000 0.0000 0.0000 635.00 589.48 2.9282 0.1551 0.0890 4.53 |
42 14.285 313.73 0.0000 £82.34 49.91 2.4543 0.07110 0.0325 68185 560.01 3,0618 0.1437 0.0867 3.41 —
43 [T 142385 313.97 0.67170 882.71 45,92 2.4551 6.07110 0.0325 €82.41 560.01 3.0631 0.1437 0.0867 a1t || |
44 14.285 314.09 31422 £83.06 49.94 2.4580 0.0110 0.0325 882.88 559.85 3.0643 0,1437 0.0867 3.41

14.285 34.27 0.2134 8683.46 45.96 2.4564 G.0110 0.0325 683,37 559.85 3.0656 0.1437 0.0865 3.40 |
35 14,285 314.47 0.2847 8683.85 49,97 2.4572 0.0110 0.0325 £83.87 559.85 3.0668 0.1438 0.0865 3.40 ]
48 14.285 314.66 0.3561 884,26 49,99 2.4581 0.0110 0.0325 684.38 559.68 3.0681 0.1438 0.0865 3.40 | ]
47 14.285 314.86 0,4276 B584.67 50.01 2.4589 0,.0110 0.0325 584.90 65568 3.0693 0.1438 0.0865 3.40

14.285 315.07 0.4592 BB85.10 50.03 2.4597 0.0110 0.0325 £85,44 559.68 3.0706 0.1438 0.0865 3.30 ]
48 14.285 315.28 0.5709 BBE.54 50.05 24608 0.0110 0.0325 £86.00 658.62 3.0719 0.1438 0,0865 3.30 ]
49 14.285 315.51 0.6427 BB6.00 50.07 2.4614 0.0110 0.0325 £86.57 558.52 3.0735 0.1438 D.0864 a.3n
50 14.285 315.73 0.7147 8BE.46 50.09 2.4623 0.0110 0.0325 B87.16 559356 3.0748 0,1438 0.0864 3.35
51 |"7a6e8 | 2ee.67 | 0.0000 0.00 0.00 0.0000 0.0000 | 0.0000 | 546.33 | 69588 | 27323 | 01774 | 0.0838 698 ||
52 14.668 283.01 0.0080 .00 0.00 0.00C0 0.00D0 0.0000 £591.73 613.35% 2.8265 0,1657 0,0910 5.65
53 14.668 289.34 0.0000 0.00 .00 0.0000 0.0000 0.0400 £38.81 587.72 29379 0.1543 0.0888 4,43

14.668 315.67 0.0000 B85.78 51.51 2.4681 0.0110 0.0327 687.80 S556.45 3.0815 0.1424 0.0864 3.28 —1
54 14,668 315.84 0.0710 B86.14 51.53 2.4690 0.0110 0.0327 £88.35 556.48 3.0827 0.1424 0.0864 3.27 L
85 14,668 316.02 0.1422 BB6.51 51.54 2.4693 0.0110 0.0327 588.84 55632 3.0840 0.1424 0.0564 3.27
56 14.668 316.21 0.2134 BA5.89 51.56 2.4706 0.0110 0.0327 589,32 556,32 3.0853 0.1424 0.0864 3.27

14.668 316.3% 0.2847 B387.28 51.58 24711 0.0110 0.0327 689.82 556.32 3.0865 0.1424 0.0864 3.27 ]
57 14.668 316.58 0.3561 BB7.68 51,60 2.4719 0.0310 0.0327 §90.33 556.16 3.0878 0.1425 0.0864 3.26 — |
58 14,668 316.79 0.4276 B88.10 51.62 2.4727 0.0110 0.0327 690.85 556.16 3,0890 0.1425 0.0862 3.26
50 14.668 316.89 0.4592 838,52 51.64 2.4736 0.0%10 0.0327 $91.39 566.16 3.0807 0.1425 0.0862 3.26

14.668 317.21 0.5709 B888.96 51.65 2.4744 0.0110 0.0327 §91.84 556.00 3.0520 0.1425 0.0862 3.28 —1
80 41668 317.43 0.6428 £89.41 51.67 24752 0,011 0.0327 692,51 556.00 3.05932 0.1425 0.0862 326 |
61 14.668 317.66 0.7147 889,88 51.69 2.4761 0.0111 0.0329 693,10 556.00 3.02949 0.1425 0.0862 3.25
62
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NOTES

MODIFICATIONS
1. The existing Xylene Column Reboiler, Equipment No. 55-B-01 A/B, is suitable for the revamp conditions.

2. No other madifications, except those given below are required for the existing heater as long as it is “fit for service", which
shall be determined by CTC! : (Also, see "Revamp Noles" below).

a. 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. CTCHHeater Vendor shall confirm the
adequacy of the existing burners and fuel gas supply system for the fult range of fuel gas compesitions anticipated for the
revamp operation as shown in latest revision of Flugr document SP-000-AA-5002 "Basic Engineering Design Data”.

. Due to inadequate data regarding the flue gas/combusticin air heater, UOP has estimated the combustion air temperature
al ihe burners based on heat batance. Heater vendor shall evaluate the adequacy of the entire air preheat system for the
revamp operation,

o

REFERENCE DATA

1. Born Overall Layout & Plot Drawing No. 2881-55B01-01A Rev. 2 dated 7-Mar-26.
4. Born General Arrangement Drawing No. 2881-55B01-02A Rev. 2 dated 7-Mar-96.
5. Born API Fired Heater Data Sheet Rev. § dated 7-Mar-96 (8 pages).

REVAMP NOTES
1. 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 corrosion or metallurgical damage has occurred,
c¢. The tubes/fitings are not severely warped, bulged, nor oxidized.
d. The tubesf/fittings are free of internal and external deposits.
Changes to this information will require further review of this specification by UOP.

2. CTClheater vendor is responsible for the following:

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

b. Conducting a detailed field inspection based upen consuliation with the component vendors.

c. 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 regutations.

f. Ensuring that any replacement parts or midifications shall comply with the latest appropriate APIAISO standards. As
a minimum, the replacement parts or modifications shall comply with the same standards as the original equipment.
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ALTERNATE DESIGN Service /item  Xylene column Reboiler 55801

) Type RAD CONVC Plant Location
BORN i

Owner Ref, No
WOHL[[):;-$2$ ::;:g iﬁ?‘éﬁiﬂs OF Purchaser Chiyoda Ref. No.
SIUNITS Date 07/03/96 Bom Ref No. BJ 288t
By: BOP Page 1 of 3
PROCESS DESIGN CONDITIONS
1. Total duty heater, MW 107.82
2. Heater section Radiant Conv.
8. Service of heater Xylene column Reboilar 55B01
4, Heat Absorplion per heater, MW 40.06 13.85
5. Fluid Name : HC HC
6. Flaw rate, kg/ihr . 837728
7. Flow rate, dm(cube)/s
8. Press drop {(allow, clean/fouled), bar 3.80
g, Press drop {calc, clean/foulad), bar 2.000
10. Fouling allowance, m(sq)-C(deg)y/W
11. Therm conductivity of coke/scale, WmC(deg)
12. Avg. radiant flux density (allowable}, Wim(sq) 31546
“2\ 13, Avg. radiant flux density (calculated), W/m(sq) 31528
14. Avg. convection flux density (allowable), W/m(sq)
15. Avg. convection fiux density (calculated), W/m(sq) 3748
16. Max radiant flux density, W/m(sq) 56751
17. Max convection flux density, W/m{sq) 56833
18. Velocity limitation, m/sec
19. Max. Allowable Inside film temperature, C(deg)
INLET CONDITIONS:
20. Temperature, C{deq) 281
21. Pressure,barg . 14.60
22. Liquid flow, kg/hr 837728
23. Vapor flow, kg/hr 0
24. Density of Liquid @ T. P., 8.G 0.665
25. Vapor, molecular weight
28. Viscosity, liquid, mPa.s 0.174
27. Viscaosity, vapor, mPa.s
28, Specific heat, liquid, KJ/kgC(deg) 2,729
29. Specific heat, vapor, KJ/kgC(deg)
30. Thermal conductivity, liquid, W/mC{deg) 0.091
31. Thermal conductivity, vapor, W/imC(deg)
QUTLET CONDITIONS:
32. Temperature, Degree C 310
33. Pressure, barg ' 10.80
34. Liquid flow, kg/hr ____291780.5
35. Vapor flow, ka/hr 545947.5
36. Density of Liquid @ T. P. , Kg/cuM 0.639
37. Vapor, molecular weight 118.7
38. Viscosity, tiquid, mPa*s 0.16
39. Viscosity, vapor, mPa‘s 0.011
40. Specific heat, liquid, KJ/kgC(deq) 2.862
41. Specitic heat, vapor, KJ/kgCldeg) 2,335
42, Thermal conductivily, liquid, W/mC{deq) 0.087
43. Thermal conductivity, vapor, W/mC{deg) 0.033
REMARKS
44, Distillation data should be attached
for vaporization service
45. Other .
Rev.5 v = - 063236
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55280

ALTERNATE DESIGN
"service per unit

BORN

WORLD-WIDE MANUFACTURERS OF
DIRECT FIRED HEATERS
SIUNITS

Combustion Design Conditions

1. Type of fuel

2. Excess air, percent

3. Calc heat release, MW (LHVY)

4. Calc fuel efficiency, percent (LHV)

5. Calc thermal efficiency, percent (LHV)

6. Guaranteed 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
11. Fiue 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/mi(cube) (LHV)

14. Ambient air temperature, C{deg)
15. Air temperature, stack design, C(deg)

16. Air temperature leaving air heater, C{deg)

17. Altitude above sea level, m

18, Draft @ Bridgewall,mm wg

19. Draft @ Burner, mm wg

Fuel Characteristics

20. Type of Fuel

21. Heating value (LHV), KJ/kg

22. Heating value {LHV), KJ/Nm{cube)
23.spGr. @ P, T.

24, H/C ratio (by weight)

25. Viscosity, @

26. Viscosily, @

27. Total saits, 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)

35. ASTM end point, C(deg)
36. Gases: Molecuiar weight
37. Composition, mol percent

38, Temperature at burner, C(deg)
39. Fuel pressure (available @ burner), kPa
40. Atornizing 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. 5 &» 3/

C{deg), mPa’s
C{deq), mPa's

Service /ltem  Xylene column Reboiler 55801

Unit RAD CONVC Plant Location
Type Quantity 2
Owner Ref. No.
Purchaser Chiyoda Ref. No.
Date: 07/03/96 Born Ref No.  BJ 2881
By: BDP Page 2 of 8
with preheat no preheat
GAS gas
15 15
59.157 65.50
21.1 82.3
80.1 81.3
2.50 2.50
848 841
332- 347
145

1.36

1.50

15 combustion design

50

224

0

3.00

15.11

gas

23376

0.306 @ 15C

Min Stack Ht. i . m

Noise Limitations

Wind occurrence
Seismic Zone

DSHTB.XLS
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ALTERNATE DESIGN

WORLD-WIDE MANUFACTURERS OF

DIRECT FIRED HEATERS
SIUNITS

Coil Design: (RADIANT)

4. Design basis of tube wall thk. (code or specs)
5. Design basis for rupture strength, (min or avg)
8. Design lite, hr

7. Elastic design pressure, barg

8. Rupture design pressure, barg

9. Temperature allowance, C{deq)

10. Corrosicn allowance, mm

11. Stress relieve (YES or NO)

12. Weld inspection requirements radiography, %
13. Hydrostatic test pressure, BARG

14. Max tube metal temperature {clean) C(deg)
15. Design tube metal iemperature C(deg)

16. Inside fitm coetliictent, W/m2 C(daq)

Coil Configuration: (RADIANT)

17. Tubes {vertical or horizontal}

18. No. of flow passes

19. Effective tube length, m

20, Bare tubes, number

21. Bare tubes, exposed surface, m(sq)

22. Bare tubes, total exposed surface, m{sq)

23. Tubes, infine or staggered

24. Tube spacing, C to C, mm

Tubes: {RADIANT)

25. Material (ASTM spec. or grade}

26. Qutside diameter,mm

27. wali thickness , mm or Sch

28. Overall tube length, m

29. No. of intermediate welds

30, Distance from Center Line of tube to wall, mm
Heater Section

Plug-Type Headers:

31. Location (one end or both ends)

32. Manufacture and type

33. Nominal raling

34. Welded or rolled joint

Return Bends:

35, Location (header hox or firebox)

36. Material (ASTM spec and grade)

Rev. 5 8nr 3j+/%

Servicelllem
Unit

Xylene column Reboiler 55801
BAD CONVC Piant Location

Type Quartity a2
Qwner Ref, No.
Purchaser Chiyoda Ref, No.
Date: 07/03/96 Born Ref No.  BJ 2881
By: BDP Page 3 of 8
RADIANT SHOCK
AP 530 API 530
100000 100000
20.65 20.65
28 28
3 3
no no
100 100
51.0 51.0
408
436 436
710 1221
VERT HORI
8 8
18.059 9.144
96 16
1193.24 77.39
1270.63
IN LINE STAGGERED
406.40 304.80
A1056 GRB A108 GRB
219.1 168.3
sch 40aw sch 40aw
96 None
305 152
Radiant
None .
tiﬁpox L N header box
AZ34WPB A234WPB
DSHTB.XLS
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55280

ALTERNATE DESIGN

BORN

WORLD-WIDE MANUFACTURERS OF
DIRECT FIRED HEATERS
SIUNITS

Heater Section Continued:
Terminals:

1. Type (welded or flanged)

Inlet:

2. Material (ASTM spec and grade)

3. Sizelrating, schedule or thickness

4, Number of terminals

Outlet:

5. Material {ASTM spec and grade)

6. Size/rating, schedule or thickness

7. Number of terminais

Manifolds:

8. Connection fo tubes {weld or flanged)
9. Location (internal or extemnal)

Inlet:

10. Material (ASTM spec and grade)

11. Sizefschedule or thickness

12, Flange/material (ASTM spec and grade)
13. Flange size and rating

Outiet:

14, Material (ASTM spec and grade}

15. Size schedule or thickness

16. Flange/materiat (ASTM spec and grade)
17. Flange size and rating

Crossovers:

18. Location (internal or external)

19, Pipe mat'l (ASTM spec and grade)
20. Pipe size/schedule or thickness

21. Flange matl (ASTM spec and grade}
22. Flange size and rating

Tube Supports:

23. Location {top, bottom, intermediate)
24, Material {ASTM spec and grade)

25. Spacing

26, Coaling (type and thickness)

Tube Guides:

27. Location and spacing (Top/Bottom)
28. Material (ASTM spec and grade)
Settings:

Floor:

Service/ltem  Xylene column Reboiler 55801

Unit RAD CON VC  Plant Lecaticn
Type Quantity 2
Cwner Ref. No.
Purchaser Chiyoda Ref. No.
Date: 07/03/96 Bom Ref No.  BJ 2881
By: 8DP Page 5of 8
Radiant Convection
FLANGED . Flanged
A105
6" SCH 40 300#
8 PER HEATER
A105
8" SCH 40AW 300#
8 PER HEATER
Flanged
External
None
A106 GrB
26" x STD WT

None (Connections to Heater terminals only}
26" x STD WT Bevelled

EXTERNAL
A 106 GRB
6" SCH 40AW

TOP INTER ENDS
25/20 CR NI 25/20/ CRMNI _ C.S. PLATE
4700 mm

100 mm LW cast

BOTTOM
31088

29, Lining: Thickness - Hot face temp. - calc - design 200 827 C

30. Matl/thk/service temperature
31. Anchor {fype & matl}

32. Casing: Thickness - Material - Temperature

Exposed Vertical Walls:

33. Lining: Thickness - Hot face temp. - calc - design

34. Matlthk/service temperature
35. Anchor (type & matll)

36. Casing: Thickness - Material - Temperature

Rev

200 MM LW CASTABLE

&mm C.S. plate

DSHTB.XLS 069240
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55280

_ALTERNATE DESIGN

BORN

WGORLD-WIDE MANUFACTURERS OF
DIRECT FIRED HEATERS
Sl UNITS

Coi} Design: {CONVECTION)

4. Design basis of tube wall thk. (code)

5. Design basis for rupture strength

6. Design life, hr

7. Elastic design pressure, BARG

8. Rupture design pressure, BARG

9, 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 temperature (clean), Cldeg)
15. Design tube metal temperature, C(deg)
16. Inside film coetiicient, W/m({sq) C(deg)
Coil Configuration: (CONV.)

17. Tubes (vertical or harizontal)

18. No. of flow passes/tubes per row

19. Effective tube length, m

20. Bare tubes, number

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

23. Ext surface lubes, exp. surface, m{sq)
24. Ext surface tubes, total exp. surface, m{sq)
25, Tubes, staggeredfinline

26. Tube spacing, Cto C, mm

Tubes: (CONVECTION)

27. Material (ASTM spec. or grade)

28, Outside diameter, mm

29. wall thickness,m m or Sch

30. Overali tube length, m

31. No. of intermediate weids

32. Distance from tube center line fo 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, C(deq)

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_ [ ocation (header box or firebox)

45. Material {ASTM spec and grade)

Rev. 5 B 3/ /9

Servicefllem  Xylene column Reboiler 55801
Unit RAD CONVC Plant Location
Type Quantity 2
Qwner Ref. No.
Purchaser Chiyada Ref. No.
Date: 07/03/96 Bom Ref No.  BJ 2881
By: BDP Page 4 of 8
BARE EXT. EXT. EXT.
APl 530 AP! 520 APl 530 API 530
100,000 100,000 100,000 100,000
20.65 20.65 20.65 20.65
28 28 28 28
3 3 3 3
NO NO NO NQ
100 100 100 100
51.0 51 51 51
323 358 334 352
351 384 362 380
1130 1141 1130 1130
HORI. HOR!. HORI. HORL.
8 16 8 16 8 16 8 16
9.144 9.144 9.144 9.144
32 0 0 0
154.66
0 18 16 48
328.87 328.87 2922.15
3579.89 -
STAGGERED STAGGERED STAGGERED STAGGERED
304.8 304.8 304.8 304.8
A106 GRB A106 GR B A6 GR B Al106 GR B
168.3 168.3 168.3 168.3
sch 40aw sch 40aw sch 40aw sch 40 aw
. None Nong None None
152 152 152 152
SOLID FIN SOLID FIN SOLID FIN
- S S Car/StL
R 12.70 12.70 25.40
. 1.30 1.30 1.30
N 118 118 197
o 388 355 411
R 4.252 4.252 12.594
Canvection
o . NoNnE
Headerbox _Headerbox Headerbox =~ Headerbox
A-234-WPB __A-234.WPB  A234-WPE  A-234-WPB
DSHTB.XLS O 6 9 2 ?3
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55280

_ALTERNATE DESIGN

BORN

WORLDO-WIDE MANUFACTURERS OF
DIRECT FIRED HEATERS
SIUNITS

Mechanical Design Conditions (continued)
Heater Section (continued):

Shielded Vertical Walls:

1. Lining: Thickness - Hot face temp, - calc - design
2. Thik/Mat'l/service temperature

3. Anchor {lype & matl)

4. Casing: Thickness - Material - Temperature
Arch:

5. Lining: Thickness - Hot face temp. - calc - design

Servicefltem  Xylene column Reboiler 55801

Unit RAD CONVC Plant Location

Type Quantity 2
Owner Ref. No.

Purchaser Chiyoda Ref. MNa.

Date: 07/03/96 Born Bef No.  BJ 2881
By: BOP Page 6 of 8

125 518C 1280 C

50 -128 kg/ cu m CFNB + 75 -96 kg/ cu m CFNB+3mm stalastic
TP 310 SS Studs and Washers
6 C.S. plate

150 827 C 1260 C

6. Thk/Mat'l/service temperature 50 mm 128kg/cu m CFNB + 100 mm 96 kg/ cu m CFNB+3mm stlasti
7. Anchor (type & matf) TP 310 SS Studs and Washers

8. Casing: Thickness - Material - Temperature 6 C.S. plate

Convection Walls:

9. Lining: Thickness - Hot face temp. - calc - design 125 584 C 1100 ¢C

i0. Thik/Mat'liservice temperature 125 mm LW castable

11. Anchor (type & matl} V' iype 304 88 ri1
12. Casing: Thickness - Material - Temperature 6 C.S. plate

Breeching:

13. Lining: Thickness - Hot face temp. - calc - design 75 340C 1093 C

14. Thk/Mat'ifservice temperature LW CASTABLE

15. Anchor (type & matl) v' type CS

16. Casing: Thickness - Material - Temperature 5

Filue Gas Ducts:

17. Location TO PREHEATER FROM PREHEATER

18, Lining (internal or external) internal internal

19. Thickness & Material 125 mm LW castable 75 mm LW castable

20. Anchor, type and material
21. Hot face design temperature
22. Cold face design temperature

Combustion Air Ducts:

23. Location

24. Lining (internat or externat)

25. Thickness and Material

26. Anchor, type and material

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

Header Boxes:

28. Location

29. lining {Thickness & Material)
0. Anchor (type and material)

31. Door/pane! (matl and thickness)

Burner Windboxes

32. Lining {internat or external)
33. Anchor {lype and matl)

34. Casing: Materials and thk.

35. Hot tace design temp., C(deq)

Rev, 5 2or 3444

CS ' anchors CS W' anchors

APH to burners

internal
S0mm LW castable
1] _ -
Canv. ends Hinged doors/boited Bolted
50 mm LW castable _— - S
viype G5 o

e . . G5 plate -
internal Matl&thk. mineralwoot
CS'v’ e
CS 5 e rmammas - [ -

B _Cold face design temp..C
DSHTB.XLS U 6 9 2 4 1
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55280

ALTERNATE DESIGN

BORN

WORLD-WIDE MANUFACTURERS OF
DIRECT FIRED HEATERS
STUNITS

Mechanical Design Conditions (continued)

Heater Section {continued):

Service fltem  Xylene column Reboiler 55801

Unit RAD CON VC  Plant Location
Type Quantity
Owner Ref. No.
Purchaser Chiyoda Ref. No.
Date: Q7/03/96 Born Ref No.
By: BDP Page 7 of

2

BJ 2881
8

Stack:
i. Location grade mounted stack common to both heaters
2. Inside met. dia. at exit, mm 3642 Ht. above grade: mm 80810
nside mel. dia. at base, mm 4176 refer born drwg for layout
3. Plate, min. thickness, mm 6 Material: Carbon steel
4, Lining : {Internal or External) Internal Extent of lining To top
5. Thickness and Material, mm 50 LW Castable
&, Anchor, type and material: V' type CS
Bridgewall:
7. Height:, mm none
Mati and thickness: Location
Dampers:
8. Location Stack
9. Material of blade TP30488
10. Material of shaft TP3045S
11. Bearing type PILLOW BLOCK
12. Multiple or single blade Multiple blade
13. Desc of provision for operation actuated
14. Location and type of operator
Miscellaneous:
Platforms: Access
Location/No. Width Length/Arc Stairs/Ladder Gr./Pllloe.
15. Hearth / One 1100 mm 360 DEGREE 1stair/1ladder GRADE
18. Convection Side(s) /One 1100 mm 1 LADDER
17. Convection End(s) /Two 1100 mm 2 WALKWAYS
18. Rad Intermediate /Cne 1100 mm 1 Ladder
19, Stack Damper/ One 1100 mm 270 DEGREE 1 LADDER
20. Stack Sample Port
21. Type of flooring R
Doors: Number Location Size Hinged/Bolted
22. Access Doors R 2 ... kRoon 450 x 600 Hinged
23
24. Qbservation Doors 24 RAL SIDE 127 x 406 HINGED(20-5td-03)
25 o
2
27. Steam Lance Doors 4 CONV SIDE 600 x 150 boited (BLS-D-108)
28
29 Explosion Door 1 RADSIDE  473x432 _ HINGED
30 _— —_— e am e —— —— ——————— —— ———-
31 [ - - — -
Instruments and Aux. connections Number Size Type

32. Process fluid temperature

33. Flue gas / combustion air temp.
34. Flue gas / combustion air pressure
35. Flue gas composition {(sample)

36. Snuifing steam

37. Purge

38. Vents and drains

39. Tubeskin thermocouples

Rev. 5 837 3/¢/%

SEE DRAWING No. 2881/403/162EA

2881-55801-02A & 025

DSHTB.XLS
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ALTERNATE DESIGN s ? a/f

Xylene column Reboiler 55801

Serwvice fitem
B O R N Unit RAD CONVC Plant Lacation

WORLD-WIDE MANUFACTURERS OF Type Quantity 2
DIRECT FIRED HEATERS Owner Ret. No.
SIUNITS Purchaser Chiyoda Ref. No.
Date 07/03/96 Born Ref No.  BJ 2881
By: BDP Page 8 of 8
Mechanical Design Conditions (continued)
Heater Section (continued):
1. Painting reguirements: 22854-8SP-000-X-002
System 2 to Prime Coat Only
2. Galvanizing requirements. Ladders and Platforms to ASTM A123
3. Inlernal coatings {(casing, ducts, stack) Stataslic behind cermig fibre blanket
4. Fireproofing reguirements. None
Burner and Auxiliary Equipment:
Burners:
5. Manufacture/type J.Z. PSFG FD gas only Location rad floor
6. Designation/Size _18 Number: 12 Fuel: gas
7. Heal rel. (MW per burner) at desigh excess air (Max\Norm) 4.93 with preheated air
Heat rel. (MW per burner) at design excess air (Max\Norm) 8.006 5.48 amhbient air
8. Design press drop across butner 50 mm Wg
Distance burner centerline to unshielded refractory: 18059 mm
10. Burner pilot: BCD = 5900 MM
Capacity (KW) 20 Fuel: Gas Fuel press
Fuel Pressure/ Fuel, Type of ignition: AUTO
11. Special requirements: {flame detection devices, safety interlocks etc.) UV SCANNERS
Sootblowers:
12. Location SPACE FOR FUTURE INSTALLATION
13. Manufacture and type
14, Number

15. Maximum cleaning radius, mm
16. Lane dimensions {min. clearance}
17. Orientation (horizontal or vertical)
18. Cleaning medium

19, Supply pressute/temperature

20. Flow rate per blower , kgfs

21. Materials of construction

22. Driver type (manual, air, or elec.) e o .
23. Control systems type (auto or manual, sequential, local, or remote panel)

Rev.5 8neafs/q, U ﬁ
DSHTB.XLS ’
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THIS DOCUMENT CONTAINS CTCI CORPORATION CONFIDENTIAL INFORMATION OF A PROPRIETARY NATURE. THIS INFORMATION MUST NOT BE COPIED OR DISCLOSED IN WHOLE OR IN

PART TO QUTSIDE PARTIES NOR USED FOR OTHER THAN THE PURPOSE FOR WHICH PROVIDED WITHOUT PERMISSION OF MANAGEMENT.
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ARABIAN INDUSTRIAL FIBERS COMPANY

IR-Il AROMATICS PROJECT

PROJECT NO. 10E0541AQ1

DOCUMENT TITLE:

XYLENE COLUMN DATA SHEET

|REV DESCRIPTION

DOCUMENT NO:
DS-55-CA-501
0| ARABIAN
i e, @
~ + |YANBU, KINGDOM, cT¢) CORPORATION
OF SAUDI ARABIA
3 | Revised as Marked et | (e [FELIHAY A CERTIFIED
2 |Issued for Design kwy | cec [YsL |a1.mar11 |PROJ.
1 | Revised as Marked KWY | CBC | YSL | 11-Mar-11 |MGR DATE
0 |Issue For Approval KWY | SYL | YSL | 1-Feh-11 |CLIENT DATE
BY | CHK. |APPR| DATE |[PAGE 1 OF 2 XC32A-55-501
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. Contract. __ 10E0541A010
wj L= f Equip. No,:  55-C-01 ﬁ?'l_w
thary raed VERTICAL VESSEL Revision: 3 Date: 11-Aug.-2011 = z:fa‘g;x% o
DATASHEET Unit: 55 - Xylene Fract
PO No.:
F LU GRu Document No DS-55-CA-501
Sheel: T o 32 CTCI CORPORATION —
1 Client: ‘Arabian Industrial Fibers Company Plant: Xylene Fract
2 Service: Xylene Column Site:  Yanbu, Kingdom of Saudi Arabia
3 DESIGN SKETCH DESIGN CONDITIONS
4 VESSEL DIMENSIONS:; ID: !1’?:00 mm_ 1T 63100 mm Pressure; 16.0 bar{g) at 348 °‘C
5 ' Vacuum: Fv bar{g) at 320 'C
5 Min. Metal Temp: S(NOTE16) °C at  MAWP bar{g)
7 Liquid Level: Nele 11 mm 2
8 Specific Gravity of Liguid: 0.597 at {(NOTE15) °C
9 TANGENT LINE 7 , OPERATING CONDITIONS
10 - ' i NOTE3 Pressure: NOTE15 bar(g) at Note10 °C
12 a :L j: Vacuum: bar(g) at °G
13 —T. I [ _;_. Low Temperature: C at °c
14 @ ! -E i @ Hydrageinanial Press. bar (a) at *c
15 g|& i 7seom --+—€0) INTERNALS & INSULATION
16 <% i i___@ Bulk Liguid Pressure
7 _ I DESCRIPTION Density Holdup Drop
18 . ; T | kgim® vol% bar{g)
19 Y] . i L_n (:) Packing: Naote 14
20 8 @ ! -E - i- E Catalyst:
2 K T T Mist Eliminator:
2 Ak ! ! tnsulation 90mm Hot WM Coid []
23 s|9g i i Fire Proofing 75mm Yes WM No [
24 - E_"} .'"1': r--1 CONSTRUCTION
25 . 1 I . Corrosicn
s 15 @ G el Niowres
7 _ E R - - i Shell; SA-516-T0N 3 mm
28 i ' ' ! Heads SA-516-TON 3 mm
20 3 g E | Support SA-516-70 N 16 mm
Feli] § g ! ! — - SPECIAL CONDITIONS
31 g ! ! Stress Reliove (Process Reason Only): Yes [ ] No .
2 2 E__":fz A«H-"-J: Vessel in Wet Sour Service: Yes L[] No M
33 E; B ,oboty oy Steamout Required: Yes M No [
" g (- r-i—G@
s| |- T
% oo
a7 |8 : : DESIGN SKETCH (CONTINUED)
8 g % : ' e .
39 , : r 1
ol |5 o Fomooo n [
al & R =) f
“2 ' AT W) VESSEL WALL { INSIDE} EXISTING TRAY SUPPORT RINGIS
® wl& i 1:‘ '_@
=
» 8lg @ jr--:% REMOVE EXISTIRG TRAY SUPPORT RING(S)
6 g @—.—J: s t [F HOT UTILIZED FOR THE NEW SERVICE
a7 ' SRR
5 _/'71 (R R R NOTE 5 § A
49 W A @T;;%ﬁ /'. .
50 g (77 -LORENT MiDkaY BETween [WEIGHTS ARE BASED ON THE VENDOR CERTIFIED DRAWING No,
51 QD O I _ 1 TRAY DOWNCHERS 1-95-B9750-1 REV 4 (1997) {ka)
52 ) ; - EMPTY 501 500
53 — i — = e ) OPERATING 1 367 200
54 TANGENT = e o™ FULL OF WATER 4237 400
55 i E E THICKNESS ARE BASED ON THE VENDOR CERTIFIED
i e DRAWING No. 1-96-B9750-01 REV 4 (1997} {mm)

56 H i © T0P HEAD 52
57 _'?_ .: SHELL 55-58
58 :_ L BTM HEAD 58,
59 SKIRT 25
60
61
62
64
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. - Contract: 10E0541A01
P JUE X § |t E IEquip. No. 55-C-01 —‘1:' L
<1 s 7 VERTICAL VESSEL |Revision : 3 Date : 11-Aug.-2011 smesthaitan,
B uﬂ?’wﬁ DATASHEET [unie : 55 - Xylene Fract i
|P0.No. @
FLUOR |Decumnent No. : DS-55-CA-501 S
5 [Sheet: 5 of 2 CTCI cORFORATION
NOZZLE SCHEDULE

1 SIZE PRESSURE

2 TAG Qary in RATING DESCRIPTION

a Al 1 14 300# RFWN _|INLET (MODIFIED, SEE NOTE 3)

4 AM 1 30 J00% RFWN  |MANWAY WITH COVERILIFT.LUG

5] AD 1 34 300# RFWN  |QUTLET

= AV 1 4 J00# RFWN  |VENT

| BU12 2 1 300# RFWN_[TDIC-TI

E | CT1/2 2 1112 300# RFWN |ANALYZER

9I DI 1 8 J00# RFWN |INLET (NOT IN USE)
10 DM/EMEIMIGIMIIM 5 24 300 RFWIN | MANWAY WITH COVERDAVIT
" El 1 ] 300 REWHN  [INLET
12 El 1 3] 300% REWN | INLET
13 HLUM /2 2 1 300# REWN | TDIC-TI

14 142 2 1 300# REWN | TKTW

15 1W1/2 2 112 300# RFWN |ANALYZER (NOT IN USE)

16 JL142 2 2 300# RFWN |LEVEL

17 J5 1 4 300# RFWN | STEAMOUT (NOTE1T)

18 KO 1 30 300# RFWN _|OUTLET

9 Jnz 2 40 300# RFWN _|INLET (NEW, SEE NOTE 5}
20 JI344 2 24 HLEF o FIMNLISE)
21
2
7
24
25
26
27
28|
29|
30
k)|
22
23
]
3| NOTES:
36| 1) This vessel tag number 55-C-01 s an existing vessel in the same service. Modifications required are as follows:
37| 2) From Tray #80-138 (existing fray numbering), every 4th tray (ie. 84, 88, 92, 96, 100, 104, 108, 112, 116, 120, 124, 128, 132, and 136) is
38 to be retained, The other trays are to be removed / relocated as required for 800 mm tray spacing. Trays #137and 138 are to be removed.
33]  3) Remove existing distributor at Nozzle "Al" and replace with new distibutor with 12-inch outlet per U.0.P. DWG 3-170.
40| 4) Remove existing raps and install new traps below tray #108 per U.0.P. DWG 3-280.
41| B) Remove existing Inlet Nozzles "JI" and repface with new 40-inch inlet Nozzles "JI", as shown.
42]  6) CTCl to verify the available thickness after evaluating maintenance records and pedorming UT testing and confirm. The CTCI to
43 previde necessary ASME code documentation for the repair "R” stamp and new nameplate.
4| 7 Dimensions are in milimeter unless othenwise noted,
45]  B) Vessel heads are 2:1 Elliptical
45| 9) For nozzle elevation and orientation refer to vendor certified drawings nos. 1-96-B9750-1 REV 4 (1 897) and 1-66-B9750-2 REV 4 (1997).
47] _ 10) Operating Temperaiure. Top: 248°C, Bottom: 299°C
48] 11) Normal liquid level (NLL) is 805 mm above bottom tangent line. HLL : 1049 mm. NLL : 581 mm.
4sf  12) Applicable specifications: $P-000-AA-5002, 22854-SP-000-A-003, 22854-5P-000-A-004, 22854-5P-000-D-001, 22854-SP-000-W-001,
sof 22854-5P-000-W-002, 22854-5P-000-W-003, PO1-E07, T01-501, 3-11.

51[ 13) The fellowing UOP standard drawings are applicable: 3-170, 3-280.

52| 14) Total pressure drop through column int I$ = 1.056 bar.

53' 15) QOperating pressure Top: 8.27 bar(g) Bottomn: 9.33 bar(y)

54| 16) The min. design ambient temperature should be 6 °C.

ssl 17) Steamout at 150 (232 max) °C and 3.5 (4.1 max) bar {(g).

56

57|

59
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e . Contract: 10E0541AMM
—-tiiy {Hl Equip.No:  55-C-02 &\ Ll s
sbary riashed VERTICAL VESSEL Revision: 3 Date: 11-Aug.2011 ,ﬁtﬁiﬁ o
DATASHEET Unit: 55 - Xylene Fract
PO No.: Tk
FLUORB Document No.: DS-55-CA-502 /"3:"\
Sheel: T of 3 CTC! CORPORATION e
1 Client: Arabian Industrial Fibers Company Plant: Xylene Fract
2 Service: Heavy Aromatics Column Site: Yanbkuy, Kingdom of Saudi Arabia
3 DEglGN SKETCH DESIGN CONDITIONS
4 | VESSEL DIMENSIONS: 1D: 2600 mm  T/T: 45700 mm | Pressure: 345  bar(g) at 290 °C
5 @ Vacuum: Fv bar{g) at 223 °C
6 ﬁ@ En J Mir. Metal Temp: 9(NOTE20) °C st MAWP barg)
7 o Liguid Level: Note 13 mm 2
8 ';‘ 'i "E_ Specific Gravity of Liquid: ____ 0684 - at  (NQTE12) °C
9 i~ TANGENT LINE ’,"” b“:ll-_\ QPERATING CONDITIONS
10 frmmmm—s *wu NOTES Pressure: Note 19 bar(g) at Note 12 °C
12 2 ! ¢ Vacuum: bar{g) at °C
12 N o] 1 1 Low Temperature: °C at °C
14 ? -i ' E—— Hydrogen Partial Press. _0 bar(a) at °C
15 @ ] 2600 ID i INTERNALS & INSULATION
16 e e Bulk Liquid Pressure
7 g% | | DESCRIPTION Density Holdup Drop
18 P kglm? vol% bar(g)
19 | H Packing:
20 B i l ' " Catalyst:
21 g | _ Fou Mist Elminator:
2 TR Insutation Noie14 Hot M Cod [
23 " @ i ‘{i r"—@ Fire Proofing 75mm Yes [N Ne [
24 Bl= ! ! CONSTRUCTION
25 8|48 : ! . Corrosion
H ' Materials
26 : 24 ! Allowance
27 ! 1 Shell: 5A-516-70N 3 mm
28 K NOTE4 1 | . Heads SA-516-70N 3 mm
20 8 R A Support SA-516-70N A3 16 mm
30 A E"‘ T E SPECIAL CONDITIONS
3% g - ! ! Stress Relieve (Process Reason Only): Yes LI No .
32 z 8|8 ! ] Vessel in Wet Sour Service: Yes T Ne W
33 EIL : A i Steamout Required: ves M No [1]
o 5 N —
3 - R
At e
ar ! 45 ! r_1!_® DESIGN SKETCH {CONTINUED)
38 R [ 1
1 ' M e e o — _ %
L e . e
o g ! ' ] LT
] ]
I ]
- T VESSEL WALL UINSIDE! E EXISTING TRAY SUPPORT RING(S )
« |& N B
45 i_ g r
aJ H
H :
1
! f
d

o

Y
@0
00LT
t=
1
pmm————————

50 i T WEIGHTS ARE BASED ON THE VENDOR CERTIFIED
51 ;| i |prRAWING No. DA-7033-05-001 REV 3 {1997) {ka)
52 S A _.!" 6 EMPTY ~
53 TanGent —/ P ] OPERATING 184 500
54 | b FULL OF WATER 473 500I—
56 ' ! i |THICKNESS ARE BASED ON THE VENDOR CERTIFIED
! TR ' DRAWING No. DA-7033-05-001 REV 3 (1997} {mm)
s —i— i TOP HEAD 13
57 H ! SHELL 13-20)
L L BTM HEAD 20
|SKIRT 20

REMOYE EXISTING TRAY SUPPORT RING(S)
[F NOT UTILIZED FOR THE NEw SERVICE
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P i [Contract: 10E0541AG1

MJ} lH IEquip. No.: 55-C-02 3\
R VERTICAL VESSEL |Revision : 3 Date : 11-Aug.-2011
iy rushed

[Unit : 55 - Xylene Fract
DATASHEET [Fo.ro

) P
F L U Q Ra Iggec:t"_' ent No.z: OI?S:;S 5-CA-602 /3 CTCI CORPORATION

REV

NOZZLE SCHEDULE

SIZE PRESSURE
i RATING DESCRIPTION

P
(2]
o
3
5

6 160# RFWN |INLET (MOCDIFIED, NOTE 5)

20 150# RFWN  IMANWAY W/ BLIND

16 150# RFWN  JOUTLET

AV 2 150# RFWN  |VENT (TOP OF MANWAY AM)

BT1-2 11D 160# RFLWN |TDI-TI

o] CM/EM/FM/GM

20 150# REWN  [MANWAY W/ DAVIT

DT-2 11D 150# RFLWN _|TDI-TI

FT1-2 150% RFLWN _|TI-TIC

Gl 20 150# RFWN |FROM REBOQILER

GJ1-2 1172 150# RFLWN |LG

Gl1-2 11/2 150# RFLWN_|LC

10 150# RFWN |TO REBOILER

2 150# RFWN  |STEAMOUT (NOTEZ21)

6 150# RFWN |OUTLET W/ VORTEX BREAKER

11D 150%# RFLWN |LEVEL

alp|alalalnm el —=
-
o

12 150# RFWN |INLET (MODIFIED, NOTE 4)

NOTES:

1) This vessel tag number 55-C-02 is an existing column {formerly Othoxylene Golumn, tem No, 55-C-02) with different design conditions.

Modifications required are as follows:

2) Vessel o be Re-Rated based on new design conditions.

3) From Tray #1-48 (existing fray numbering), every 4th tray (ie. 1,5, 9, 13, 17, 21, 25, 29, 33, 37, 41, and 45} is to be retained. The other trays

are 1o be removed / relocated as required for 900 mm fray spacing.

4) Remove existing Inlet Nozzle "EI' and replace with new 12-inch Nozzle "EI", and new distributor per U.0.P. DWG 3-146, as shown.

5) Remove existing distributor at Nozzle "Al" and replace with new distributor with 4-inch outlet per U.0.P. DWG 3-140.

6) CTCl to verify the available thickness after evaluating maintenance records and performing UT testing and confirm. The CTCI

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

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

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

8) CTClI to verify existing dimensions in the field.

9) Dimensions are in millimeter unless otherwise noted.

10) Vessel heads are 2:1 Elliptical

11) For existing vessel details and nozzle elevation and orientation refer to vendor {Belleli Saudi Heavy Industries Ltd.) certified drawing No.

DA7033-05-001 REV 3 (1997).

12) Operating Temperature. Top: 192°C. Bottom: 261°C

13) Normal liquid level (NLL) is 805 mam above bottom tangent line. HLL : 1048 mm, NLL : 561 mm.

14) Existing insulation 50 mm thick must be replaced with 75 mm thick only in the botlom section of the calumn (up to tray #10).

15) Applicable specifications: SP-000-AA-5002, 22854-SP-040-A-003, 22854-SP-000-A-004, 22854-SP-000-D-001, 22854-SP-000-W-001,

22854-5P-000-W-002, 22654-SP-000-W-003, P01-E07, T01-501, 3-11.

186) The foltowing UOP standard drawings are applicable: 3-140, 3-146.

17) Total pressure drop through column internals = 1,03 bar.

18) Modify platform at efevation +33000 per sketch on sheet 3.

19) Operating Pressure Top: 0.62 bar{g) Bottom: 1.63 bar(g)

20} The min. design ambient temperature should be 6 °C.

21) Steamout at 150 (232 max) °C and 3.5 (4.1 max) bar (g).

- |




e e [Contract: 10E0541A01

e R Y i |Equip-No:85Co2_ A, -5-9 Lo,

'7%3 VERTICAL VESSEL }Revision 13 Date : 11-Aug.-2011 ﬁﬁigﬁ%dﬁw

B ruﬁ%ﬁ? DATASHEET Unit : 55 - Xylene Fract

|P.O-No.: J
FLUOR |pocument No. : DS-55-CA-502 /2
& ISheet: 3 of 3 CTC1 CORPORATION REV
PLATFORM SKETCH

WIEES PLATFORM BY BOO MM
BT EL. B30 wmmesnsncrrirerns

[ NI BT S N T R N Ry

BTl




l

Iy B [ D E F e T m
- 52898 (OVERML HEKGHT) v GA 195 Cr B7/5K 104 Gr 20
o = *» Admn K S5 316 SPRAL WOUND GRAPHTE FILED WITH S5 316 WAER
183 1% 1200 45700 (TL 30 1) 58 0 {SKS3_HEIGHT) AN} SS/CS OUTER CENTERWG RMG.
9500 (13 K] L 11500 {15 THK) 12500 {17 T} 6000 {18 THK) 000 (20 THK) 000 s _iwor T AL WT. = B0508.6 Kas.
50 | 2100 000 L2500 _ 3000 7500 0 ) 3000 _ 30¢ 9:@';’ B o .
’ HIL Wi [SHELL am.-udnn b B 1S B E | SHELL BRI L BRETo | GHELL B0 ML oeg 3l 6] 1] T3 |15 V3] o3[ SEIsEN (R 705300- 301
@ @ ) vy xb @ - £ oy | Iwf 1] 0 [200 2730 27 MSASieheXm i LF 03300-201
. = [25 = i D el w2 O ) T - T T )
ol2 =R 2 2lE5= gl gl 2 ERE FIEE 130 "1879] 152 8] SASTEERION {TO33MOTL0E T03300-201 8
2= 7 e |3 FE T ™ B gl Z3= 8 b 22 | 8T s 7 st B _;m_m: SISIECRTD{T03A0T108 TR306-001
e 3 B Al B e g R 5O 2 BE 1 35 = s 251, 134 305.0[STEGRID HOSON08 O
+F - 6+ A "'l"’ R B i + o[ HE . Ry i of 8@ uq ﬂu [ 3046] SSTHGRIT_[7033431L0H 00
L . i . = W=7 saf 1 | 18] 15[ 03w 20P01
PR P | - i e ETL e 5% 2 EE 57) 1 b_ .u 5] 150 7033420P01
25E SEE H3z Zzgfsngas ] S Blam W [ o] 22| m2[0 ]
8. TR TR T - - i -@l SN 33 o 15 T ] Y T TI320P01 T03300-020
Nlal . i it T_- 0 = 4500 | fao :’,!ﬁ# L M {i2q " 05[ 19[55%4__ [aofwielor__ Jstock _
M |- s B v s B I o i Al | s Wi H L §a] > 5} 8 0 foof  20] safoerR T [roasienl 10330021 -
hl] N T 1 I ER U"‘ll"«.?_—k—_il. o sl i A T T 0
e T gy IR I E oA od[SS6 |womooesoizz stk 4
C] B WoR — £ G| _ 53] _ SJ|SASTGGRIO |LPOGOASITZS0080E |ST00K *
23 FQ. SPACING 0450 = 10350 00 23 FQ. SPAUING $450 = 10350 @ 20 Q. SPACNG 450 = 9000 BOO 20 EQ. SPACHIG 0450 = 9000 N [ e[ 1 [fF oo -t [0 Jo [0g  22[  Z2|sisiptani i
ﬁﬂ;’%‘ﬁ g TRAY §2 10 f2# ! WY B HE o gl TRAY §50 0§62 =i TREY J71 30 §90 é} ""‘ I T N G (1 O T I Y E
§ g 2 [ (| 2|7 T owes @) /270_ [0 [og _ 40| asojsaes |7
420 - . o ) 1 |=wneaEsed 0 o fog R zafsiecom
= B[ 1[Aife-00 _ 25 [0 joe] 1de[ v20jsKicesd
5 EiNmeE X e o s weE [0 [0 f00| 40| 20[AIS
G217 ek 111 [0 W0 55| me[wts
) 2 |91 HE i5p s fT 0 55[ 31 0fsaes
=sr 225 FOR SKIRT ¢ 11mm FOR MOZZ. ‘W' |10l 2 1 Vo) bees /e Jo_ ADL SMSAIOS :
Liran Ny 1 Foh L Ymm FOR NOZZ. "AAMAO.LLEMFN' L T A :
SKIRY, INT. - Vomm FOR NOZZ. “GLGW.GO.GS.HO" R T N () - N [TIR1L2S
TiobEE [ || lHozne weck T 159 {147 [i2d_ 2is]” 7i6|S5earron_[fos3
ity ARTHNG 14 g [ In| T % oodiesa pijiu o 130 705[ 14iT0]SSTECHOR_[fo3s0iLer
@’} oAVl 8 4 %) 3 [az. weo {ujiv/owi [1560 (V51 [120) 222 666 SASUaGAI0N [70330TI00 -
22 @ /A - |B[r[Rrcoarbtis [0 [o hed " s22] e z[ssiecrm [ramoilys
— g h : w6 [Shi 1 e BN [i5 o[ 13wl ETIRGT
¥ BB w0 |0 [eS] a5 a&bfe Todpkize0l
3] o 2 10 e i
g - -1 [ 517 [WodiE hecx
. - E CUP FOR & [ w[5IF w-nz TS0 e
- . IFORM No.w12| [ 2
ARTHING LUG DETAL {QTY — 2Nos. e o lft'ﬁ? ok B S 7 @IL
Fi (! 1- LK
o i § l :I L2 (1] POS. sl 1] — ;
P Gy i DETAIL-NOZZ._WELD FOR SIWE R6 s oot 0w | (BT Bar o o fed "o e .
TIP. HANDLE DETAIL HOZILE AH/A0/AV/CH/EW/F fuk | e | 2o | 8 | [T 7w il e o 00| 3510
INTERNAL LADDER DETA|L LG TH R.F P = i 20 | = AT 1176 sm_[1m oo 13] wss
INTERNAL, LAODER DETAIL ~ FOR_SKIRT MANWAY (ONLY FGR FULLET WELD SRZE) Y W *% | @ e B E 5] 0520
FOR SHELL MANWAY {BEFER ELE) o =3 1515 97 | 8M | ® ( |af viored By o [0 s wng]gw
-n——- e 23 s po L 5T S L Y Bas| il
n N conmuOus, pLET lg g 5% | &2 (e[ Far-nojwa o [0 fo Illﬂ_ltﬂ
; = TIEE 17] 1[0k BA~C o257 j2005) _,mu_
Wi rngEcm ;.ass STIEFENER RING DETAIL 1 o0 B i T
- 9 - THAT THE 168 EBGE Y IR T w0 s ——Jin [m - |
- ;lh%ags’ﬁsuﬂmm - ] _ <& i) 1 6 Tostnzcw) [0 o | 1
% nta g =-[ 4 g_l -i— W [ T[] rseeasgea) Jo o
4 - = -—— h 2|
= d . R3 ' s
(\'I’:‘I FRMNTOP} - = @;’J = 29KB 150§ He == ':i: == == I—' a :E: 15
1] EX BUND FLANGE
K #15 ROD 2094 3| 2084 3|9
. . = DIETAIL—!:?ZZ.D\':SLD FOR {55] @_ Sif fims] a3
18 2 15 L e . e T ! AR A 1B
3 : 2 RV TRTIE RE, p WELD DETAIL OF “NO DETALL OF COVER HiNDLE-id e .
NAME PL. BRACKET DETAIL {ONLY FOR FILLET WELD SKE) SKIRT TO HEAD WELD DETAIL AV TO AM BLIND FLG, (REQD-GT2MGS) ) S BR6
NOTES CONT,.. L 85T
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ST-7033-05-001 FINISH REQUIREMENT 17.| DELETED 77. | MANUFACTURER'S NAME ELLELI Sa0D 1 AS BUILT =
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THIS DOCUMENT CONTAINS CTC1 CORPORATION CONFIDENTIAL INFORMATION OF A PROPRIETARY NATURE. THIS INFCRMATION MUST NOT BE COPIED OR DISCLOSED IN WHOLE OR IN

PART TO CUTSIDE PARTIES NOR USED FOR OTHER THAN THE PURPOSE FOR WHICH PROVIDED WITHOUT PERMISSION OF MANAGEMENT.

FXMAHABRFBIMNE ST RTARGARRAE (FR) Wl » AREFRRAERGEL T L RRN M ABRBER

ARABIAN INDUSTRIAL FIBERS COMPANY

IR-Il AROMATICS PROJECT

PROJECT NO.10E0541A01

DOCUMENT TITLE:

HEAVY AROMATICS COLUMN RECEIVER DATA SHEET

GN-502 84.10
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45 132197/ YANBU, KINGDOM| cret corpORATION
OF SAUDI ARABIA
CERTIFIED
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Contract: 10E0541A01
Equip. No.: _ 55-D-03 /\ —"glLl-l-l
2ty (gl HORIZONTAL VESSEL  [Revision: 2 xyle;aﬁ?;a; T-Aug. 2011 safia
s rumshed DATA SHEET P.0. No.:
|pocument No.  DS-55-DA-503 /o
|Sheet 10f 2 CTC cORPORATION [ REV |
| Cient: Arabian Industrial Fibers Company (Ibn Rushd) Plant: Xylene Fractionation
2| Service: Heavy Aromatic Column Receive Site: Yanbu, Kingdom of Saudi Arabia
E | DESIGN SKETCH
4
5] VESSEL DIMENSIONS: ID: 1800 FIT: 4200
B
7
8
9|
19 TANGENT 2 TANGENT
" N S
12 330 1,500 ) 1200 ,1 1 300 ¢ 800 ] 360 1 170
: Bk T
14l BISTRIBUTE TYPE (C) [BLdl
151 BWG3-183 \ I
18 AN O il & T T._
17 \ .
18
5 R R S 7)/v=
22 [ — 7 B r/
23 I_I___I—I : -] D i BIS
24 1 A~
25 5 E EAN
28 [am [Bn] g
27 330 | B
2 1550 777 7 GRADE
28 MAXMIUM
30
3
32
33
34
35| DESIGN CONDITIONS CONSTRUCTION
3&' Pressure; 3.79 bar(g) MATERIALS CORROSION ALLOWANCE
ar| At: 175 c Shelk SA-516-70 3 mn
38| Vacuum: Y] bar(g) Head: SA-516-70 3 mm
L | Al: 145.0 c
40] Min. Design Metal Temp: 9(NQTES) ¢ 1]
4] At: MAWP bar(g)
42| Liquid Level: (Noted) mm INTERNALS
43] Specific Gravity of Liguid: 0.739 BULK LIQUID
44] DENSITY HOLDUP AP
45 QOPERATING CONDITIONS DESCRIPTION kg/m?® Vol. % bar
46| Pressure +: 0.09 bar(g) Packing/Tray: nia nia nfa
47 At 165 °C Catalyst: nfa nfa nfa
48] vacuum - | bar(g) Mist Eliminator: nfa n/a n/a
49 At: (]
so] Low Temperature: L) NOTES & SPECIAL CONDITIONS
51 At bar(g) Stress Relieve (Process Reason):
s5z| Hydrogen Partial Pressure: bar(g) Vessel In Spedial Service:
53 At °C Steamout Required:
54 INSLLLATION
s5| Type: HOT
s5| Req'd Thickness: 40 mm
57| Fireproofing: NO
sa|

59
60
61
62
63




[Contract: 10E0541A01
.. [Equip- No:55D-08 ﬁ:‘LUJ
3——-’-—”} E.H g HORIZONTAL VESSEL |Re\_ll?ion: 2 .Datg: 11-Aug.-2011 ﬁgﬁg@g
. ) DATA SHEET |unit : 55 -Xylene Fractionation )
fhain rusbiel lpo. e
Document No. DS-55-DA-503 />
|shcet : 7 of 2 CTCI CORPORATION "REV
NOZZLE SCHEDULE
1 SIZE PRESSURE
2 TAG [*134 in RATING DESCRIPTION
k| AE 1 2 150# RFWN |EQUALIZING
4 Al 1 8 150# RFWN _ |INLET
| AM 1 20 150# RFWN  |[MANWAY
sf AS 1 2 150# RFWN  |STEAMOUT (NOTES) 0
7l AV 1 6 150# RFLWN |RELIEF
| BB 1 B 150# RFWN  |VENTILATION
o BL1 1 112 150# RFLWN |LCILG
10| BL2 1 1142 150# RFLWN |LCILG
14| BN 1 8 150# RFWN |OUTLET W/VORTEX BREAKER
12| BO 1 2 150# RFWN |GAS IN/OUT
1af BV 1 2 150# RFWN |VENT
14f BX1 1 1 150# RFLWN |LLS
18f BX2 1 1 150# RFLWN |LLS
16f
17]
18]
e |
20
35
3]
37] NOTES:
38
s8] 1. Existing, no changes, Formerly Orthoxylene Column Receiver, §5-D-03. Abandon the existing 55-D-04 in place.
40l 2 Dimensions are in millimeter unless otherwise noted.
41| 3. Level nozzles shall be of minimum 300# flange rating.
4z] 4 Liquid level: HLL: 1144 mm NLL: 900 mm LLL: 656 mm
4z] 5. Vessel heads are 2:1 Elliptical
44] 6 Following UOP standard apply: 3-122-0,3-183-0,3-137-1.
45} 7 ASME code stamp is required.
2] 8 Steamout at 150 (232 max) °C and 3.5 (4.1 max) bar (g). 0
471 9 The min. design ambient temperature should be 6 °C. 0
48
49
5D,
51
52
53
54,
55,
5,
7]
58
59,
&0,
61
62
B3, THE ESTIMATED MECHANICAL WEIGHTS __(kg) 2
64] [IFABRICATED
es] [IEMPTY
es] JOPERATING
e7| [FULL OF WATER
68| TH IMATED WALL TH {mm} 2
a8 [SHELL
70| [HEADS




REVISIONS
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TITLE ; AROMATICS ;
fAEM q#& Krhale,
tATR.CIML] Moy 25%jCaz- 184y T

" JOB NO. : 51046
DOC, NO.:DS-55-D~-C03 ¢ Yy )
' PROJECT SPECIEICATION
550693 - 301 - swEr 8

= : =
25 East Kponevla flord= PO Box 5017+ Des Pinises, Hilinois ESOIT-501Te LLS,A ﬂ%" gﬂ-“";_ BY P2 DIRSV ] OATE | HY 28P 0

-5
] T_[i-0q25] ME (73K

VESSELS

SERYILE ORTHOXYLENS COLUMN RECEIVER I1TEH MO S=c5eg OG- 0'5
Desiga [NT 3,79 ‘BAR [g) ¢ T5C %
Conditions [EXT FULL VACLLM #§£5TE
st Top lietat Temoerature (Kin)  9°C
Uperating et | (D ng;
Conditions "C ”
Radiograph MR E l?\
Pastweld Heat Treat [ ® o
Joint Efficiency #R = i iy

Haterlel Speclitizatfons j
Heads SA5I=10 N ol
Shell A, SASIB-TI0 e

= n .

T | Infckness | Cerreslon
Skell eauired by+ Aljowence
Code-mm. ma. ($inl

<]

PRV
HeE—HH

TAHGENT
1,960 | I (_

Heads

(%]

H
{-n-.

Vesse| Heads

=4
Veseal Z:1 ELLIFTICAL s
Drop Lec —g—]—- -———l%-

In & slgned sgreement with VOP relatiog to auch dete. |,

Atcesnocies Applied by Fabricalor & -

Ledder & Platierm Clios 8Y COMTRACTOR 2

Inawlation Clips & Rings ¥is O3 = =T

Vessel Suppart YES as
Hoxzlex and Hanways — o
Size R 2 &

Mark [Ne [nches Service & o

AE |1 2 EOUAL I ZING

Al [ [] INET

A (1| Zo7 Lr|HaswAY . 1820! 1D

AS [ 2 STEAMDUT }

B3 (8 [ VENT ILAT {ON

B |2 | 172 LL/LG

BR 11 B BUTLET

BO (1] 2 L5 _[N/OUT rE’I——l-

ay 11 2 VENT

LHR

53X {2 1 LS

i
&
.
L
o
1550

AUN T & I9 fiflicpF

ual]
R T

TANGENT —
N

Ctacs ~ ANS] LIS

Facing - RAISSD FALE

DiEsmpIGE IPE( € ]

g 34183

Hormal Liquld Level = YESSEL CENTERLINE

Specific Gravity = 0,757 Oravings Referred %o ia this Szeciffcatlon

3-122-3 | 3-183-0 [ 3-917-1 | | | T

NOTE = Thase data are confldentlal and the sroperty of UOP and shall not be disciosed to others or reproduced In eny mannar er

gsed for sny purpass whatsosver except by written permission or as pruvide
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1 R g 2 g r DETAIL-STIFFENER _FOR = 2 1t
) - X . :t L AR ROZZ, BX1 & BX2 §* T 17|l e e o
e 3R i g i /7 ddeen - 5 [T sohti- &~ fim_[o
o |1 . & & 7B/ o (o
o ] 4 DETAL=BUTT WELh f x| g : T N e
o | P——"—— TFOR 5T RING . : - s{7 Joicimaiito @ [o
1. Ee ' - FIN )
- 5 v IR
DEVAIL-NOZZ, WELD _ DETAIL-NGZZ, WELD = \ — 3 NE
| RSty | o B by \ik a7 il
Y wan Y 25§ 4 :
DETAIL-STIFFENER TS DETAIL-NAME PLATE BRKT. [NF] [
{FOR MOZZ. BL1,BL2,BX1&EX2) |(FOR NOZZ. AL.AlLAM,AS,BB.EN,EO&AY) DETAR-EARTHOR: UG T ._'__——HS"F‘@F—l,M
- T2 k2D SERMS SHALL BF FUINY_RAGOCRAPALD HEAD, 10 SHELL SEAWS, SUALL BE SPOL
BELLEL] REFERENCE DRAWINGS || iabiooubst FEn tw-11[o3si) GIHcR SCAMS S RE SPOT RADOGRAPIRD PR W-TTTE] | 4 E ]
| 02— 7034-34—002 [DETAIL EI¥ IV T e
| DA=7034=3 FORMED_HEAD 20l Ton CARECH N0 EON WICABESE SITEL G CIROON CONIEWT STALL B DWIIED 70 02%% KM .
f DA~7034- 34—D04 | BSHI NANE_PLATE [ VI TR (G, WL SEAMS OF RGEILES IVSEALLED. HORGINALLY SHAL B POSTOIED ABVE CINIR L 1 CTCI corPoranon
T DA-7034 34005 | ASME NAME PLATE VB[ HC LOMGTTUGRAL BUTT WELD OF HOTALES FABRIATED FROM PEALE SRAL ‘B (00Z RAGIDCANPRED | FATmITATION WEiGHT p2 ) ) i : L | |
DA—7034—3A—008 | EXTERMAL LIPS 7 Ktk THDICATES THE B5HI SELD STANGARD MUMTER . [FULL OF WATER WEXGHT iy 17800 ] . ’m’;.":.w ”
[A=7054=00=D93 | DAVIT ARRANGEMENT [ (0 CARR IWEWCATES “TAE_POSITION WUUREH WIR WETERINCE 10 LIST OF WAGERAL | DPERAING, WEMGHT Kg 1076a BELEV S HEAT MOUSTRACS TR, O
R MARK TWUKATLS THE NOZZLE WARK HUMBER. 30. TERECTION WhIGHT g 4100 it 1
TE{SHIP_TrD. TESY SAGRETS - { 1) BUWDLD TI2LES WAL WWE J08 OOETs, [ HARUFACTURER'S SERGAL Ho, 1-== 2460 AS BUILT ol L
{ TV AL GVIER HOZILES WAL WAVE CAF DASKET, | AORFACTURER'S J0B MUMBER _ [—— 703434 e e |
TE[SPARE PARTS: wumsswmc/sumur OI'ER!ﬂONlL | SHOP WY, TEST [MARUFARTURER'S NAME [t BELLFLI SAUDI HEAVY IND. L7D- ,CERTIFIED BY.. e Tt T MSIOAAC 1 S
ST_T034_34—G01_| FINEH_REQLREMENTS [~ wox | [G00E Sh_ — Yis e e A L0 PG O,
D0~7034-03~00]_| SHPFING DRAWING n\srmms m_x_gim 2 [TETET] rc "27SErS) | WL REQUIRED T, ASME il ;
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|Contract: 10EQ541A01
|Equip. No.:  55-D-07 A/B ﬁgl Loy
.:J......L’i.'.i_; L ! STORAGE TANK DATA [Revision: 3 Date: 27-Oct.2011 Sebnda
. i JUnit : 55 - Xylene Fractionation .
thim ruahed SHEET lP.oNo:
REEREEEEE BN - foocument No.  DS-55-DA-507 Rt
Isheet 1 of 2 crcicorraraTioN [ REV |
W Client: Arabian Industrial Fibers Company (lbn Rushd) Plant: Xylene Fractionation
2] Service: TOLUENE/A9+ SURGE TANK Site: Yanbu, Kingdom of Saudi Arabia
3 DESIGN SKETCH
4
5] TANK DIMENSIONS: 1D: 7020 HEIGHT 8000
_f: [a] ] [ms]
8
. R
10 Pt )
11 s
12
13 =
14 L J |1 )
15
18 -~ 1
17
. [Re——H )
18
20
2 E——{
22
23
24 H-
25
26 ‘ﬁh ﬂ"_@
27
s ‘!!’ u)
= [ —Hh | I
30 (m
s L
3z -
= [Ne]
34
35 DESIGN CONDITIONS CONSTRUCTION
3s6] Pressure: 254 mmH20(g) MATERIALS CORROSION ALLOWANCE
37 Al 85 ke Shell; A36 1.5 mm 1
38] Vacuum:; 100 mmH20(g) Roof ; A36 NONE  mm 1
39 At: *C Structure: A307-B NONE  mm 1
40| Min, Design Metal Temp: 10.6(NOTE 11) C Bottom: A36 1.5 mm 1
41 At: . mmH20{g)
42| Liguid Levek : {NOTES) mm
43] Specific Gravity of Liquid: 0.873
44 At: 15.0 °c
45 OPERATING CONDITIONS NOTES & SPECIAL CONDITIONS ____
48] Fluid: Toluene/A9+ Roof Type: Caone and Internal Floating Raof
47| Pressure +: 12.7{NOTE6) mmH20(g) Siress Relieve (Process Reason Only): Yes
48| At 44 °C Earthquake Design: .
4g] Vacuum -: ] mmH20(g} Selsmic Zone: APl 650 APP, E ZONE 1 1
50 At °C Roof Tie Rods:
51 Low Temperature: °C Essential Facililies Faclor:
52 At mmH20{g} Site Amplification Factar:
53] Hydrogen Parlial Pressure: mmH20{g} Zone Coefficient:
sqf At °c
G | INSULATION _
ss| Type: NiA 1
57' Req'd Thickness: " NIA 1

s8] Fireproffing:

59
60
&1
62
63
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Contract: 10E0541A01
I Equip. No.: 55-D-07 A/B
o RN N I‘g i Revision : 3 Date: 27-Oct.2011
J * STORAGE TANK Unit : 55 -Xylene Fractionation
iy rished DATA SHEET P.0. Noo:
v Document No. DS-55-DA-507
Sheet : - 20f 2 CTCI CORFORATICH ™ REY
NOZZLE SCHEDULE

1 SIZE " PRESSURE -

2 TAG QTY in " RATING ) DESCRIPTION

3l - M1 1 4~ - 24| EXISITING |SHELL MANHOLE : :

4 M2 i 24 | EXISITING |ROOF MANHOLE

5 M3 1 36 EXISITING [ROFF MANHOLE:

2 N1 1 2 EXISITING [SPARE NOZZLE (NOTE4)

7 N2 1 B EXISITING |SUCTION NOZZLE

8 N3 1- 1 EXISITING |[TEMPERATURE INDICATOR

9 N4 1 1 EXISITING |GAS BLANKETING NOZZLE

10 N5 1 2 EXISITING |GAS BLANKETING NOZZLE

1 N6 1 4 EXISITING |DRAIN NOZZLE W/SUMP

12 N8 1 1142 EXISITING |LEVEL INDICATOR

13 N9 1 4 EXISITING |PRESSURE VACUUM VENT
14| N10 1 4 EXISITING [JET MIXER
15| N11 1 4 EXISITING - |SPILLBACK NOZZLE
16' N12 1 20 EXISITING |EMERGENCY VENT
17| N14 1 4 EXISITING |FILLING ZOZZLE (NOTES)
18] N15 1 ] EXISITING |GAUGE HATCH Wi6" SLOT DIPPING DEVICE
1] N16 1 1 EXISITING |LI & Tl NOZZLE
20| N7 2 212 EXISITING |FOAM CHAMBER 1
35
3
37] NOTES:
a8
3a] 1. Fomerly Orthoxylene Tank, 55-D-07A/B.
401 2. Dimensions are in milimeter unless otherwise noted.
41f 3. Following UOP data sheet 951610-306.
42F 4. Existing filling nozzle to be re-used as spare zozzle,
43| 5. Existing spare nozzle to be re-used as filling zozzle.
44] 6. Tank contents : true vapor pressure 0.04848 bar{a) at 38 °C , Flashing Point 4.4 °C. 2
45| 7. Pump In Rate = 35.4 (m3/h) & Pump Out Rate = 35.4 (m3/h),
46] 8. Deleted 1
47| 9. HHLL : 7200 mm, HLL : 6400 mm, LLLL : 1000 mm, LLL ; 1600 mm 3
48] 10. Deleted 1
49| 11. The min. design ambient temperature should be 6 degree C. 1
s0] 12. Nominal capacity : 310 m3 Working capacity : 240 m3 3
51| 13. Bxsting design condifion : 254 mmH20(g) at 85 deg. C. New design condition : same as existing condition. 1
&2 .
53]
54
55
56
57

' 68
59
60
61
62
63

R
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CTC! CORPORATION

PROJECT SPECIFICATION
A Hosepwat Compery 931610 - 306 SHEET 2
UOP LLC » 25 East Algonguin Road + Dvs Plaines, )linoTs 60017-5017 USA REV DATE BY APVD REV DATE BY APVD
0 | ware | PSK | MEH |-
ATMOSPHERIC STORAGE TANKS -
REV
Tank Name Toluene And A%/A10 Surge Tank
Item Number 55-D-08A/B (Formerly 35-D-07A/B)
Number of Tanks 2
| |Tank Size Nominal Capacity As Existing
H Diameter, D As Existing
Height As Existing
Working Capacity As Existing
Design Internal Pressure, pressure above atmospheric As Existing
Design External Pressure, pressure below atmospheric As Existing
Design Temperature As Existing
Minimum Design Metal Temperature As Existing
Material of Construction As Existing
Roof Type Internal Floating Roof
| _|Tank Contents  [Material Stored Toluene & A9/A10 Hydrocarbon
L True Vapor Pressure .04848 bar[a] @ 38°C
| ] Flash Point 4.4°C
Specific Gravity @ 60 °F (15 °C) 0.873
Storage Temperature 44 °C
Tank Mixer Type Jet Mixer (see page 5)
Return Nozzie As Existing
Sample Connection Nozzle Not Required
Caustic Filling Nozzle Not Required
Filling Nozzle As Existing
Suction Nozzle As Existing
Temperature Indicator Nozzle As Existing
Gauging Hatch Connection As Existing
Pressure / Vacuum Vent Nozzles As Existing
Level Indicator Nozzles As Existing
Drain Valve Nozzles As Existing
Overflow Nozzle Not Required
LP Steam/Condensate Nozzle (for tank heater) Not Required / Not Required
Gauge Nozzle Not Required
Sensing Probe Nozzle (for nitrogen blanketing) As Existing
Blanketing Pipe Nozzle (for nitrogen blanketing) As Existing
Air Nozzle Not Required
Pumpout Nozzle As Existing
Filling Rate / Pumpout Rate 28.0 m*%h / ' 28.0 m¥/h
Shell Manway(s) Size, [D As Existing
Notes - See Sheet 4 5,6,22,26

306-0.1

TZ-3068-02-0.1




RELIEVE VENDOR FROM 1TS RESPONSIBELITIES

" IEe- _ ACCESSORIES LIST ‘
1842 Tap | pam leion _ DESCRIPTION I ELEVATION | PROJECTION
3g* M-1 914-1 1 [24- SHELL MANHDLE 762 127
M-2 | 928-1 | 1 |24~ RODF MANHOLE RODF 209
s f-3 M3 | 926-1 | 1 |36- ROOF manwDLE ROOF 208
. } ,_@(:‘ ) B "
- 3 ]
e N-1_| 517-2 | 1_|2* FILLING NOZZLE 178 152
I\ o w0 ‘ M2 | 917-3 | 1 [e* SucTION anzzie 279 203
B8 S 1536 START SPIRAL | M-3 | 917-1 | 1 |1° TEMPERATURE INDICATOR 600 152
w2 STAIRS HERE N-4 | 912-2 | t |17 GAS BLANKETING NOZZLE RODF. 152
N-5 [ 912-3 | 1 J2* GaS BLANKETING NOZZLE RODF 152
BOTTOM PLATE N-6 916-2 1 4" DRAIN NOZZLE W/SUMP 229 178
CARDINAL LINE N-7 | 923-1 | 2 |2 1/2* FDAM CHAMBER 7840 152
30 N-B_ MES04-13 1 [1 1/2° LEVEL INDICATOR RODF__ 25
ROOF PLATE N-9 | 9232 | 1 |4- PRESSURE/VACUUM VENT RODF 152
CARDINAL LINE | N-10 | 917-5 1 4" JET MIXER 229 178
& FIRST RODF | N-11 | 917-4 | 1 |4 SPILLBACK NDZZLE 229 178
RAFTER HERE N-12 | 923-1 | 1 |2Dp* EMERGENCY VENT RODF 195
N-14 [ 917-4 | 1 [4* SPARE NDZZLE 229 178
START FIRST RING N-15 | 913-9 | 1 [8‘ GAUGE HATCH w/6° SLOT DIPPING DEVICE ROOF X
SHELL SEAM HERE N-16 [ 917-t [ 1 [1° L1 & 71 NOZZLE 700 152
A-1 | 919-1 | 1 [SPIRAL STAIRwWAY SHELL
A2 | 915-1 | 1 | NaMEPLATE . SHELL
a-3 | 518-2 | 2 |EARTH LUG SHELL
A-4 1 918-3 | 8_[SETTLEMENT CLIP . SHELL
A-5 | 918-1 | t |CATHODIC, PROTECTION LUG SHELL
A=6 | 920-1 | 10 [ELECTRICAL CABLE SUPPORT SHELL
A~7  {DNG F90Y 15 | ANCHOR BOLY SHELL
a-8 X 1 [ INSTRUMENT CONDUIT SUPPGRT SHELL
A-9  KUBCONTR 1 | WATER SPRAY SYSTEM | SHELL -——
A=11 | 925-1 | 1 | INNER LADDER ¢ANTI-ROTATION BEVICE) . SHELL | -===-
A-12 | 935-1 | 1 |PERIMETER HANDRAIL RODF ——
270 DEG. FIRIZ RaY = e 90 DEG- 2013 [ 912-1 | "1 | SCAFFOLD CABLE SUPPORT i ROOF
E RAD = zzag ‘,% / SPRAY HEADELR pp 932-2 | 1 |PaD PraTE ROOF
; SUPPORTS SEE s [93z-1/r| 1 |suPPORT Luc SHELL
L DWG 934 FOR -
@ ORLENTATION
5 SETTLEMENT CLIP NDTES: ELEVATIONS GIVEN ARE FROM THE TOP OF TRE BOTTOM
\ ;EE GDUELES% PLATE AT THE SHELL TO CENTERLINE OF FITTING.
@ FOR DRIENTATION PROJECTIONS GIVEN ARE FRDM OUTSIDE FACE OF SHELL OR
& RODF TO FACE UF FITTINGS.
ARC LENGTHS MEASURED M '
DUTSIDE ‘SURFACE OF SHELL.
@, . RING 1. RADIUS = 3517
DEGREES ARC LENGTH @ AL L
180 11047 " > CHIYODA PETROSTAR LT,
- JOB_ND.54001 | IBN RUSHD ARDMATICS PROJECT,
: 18 2 50 383 PO ND. 54001 T009
2 1/2° FUAM NOZZLE OS¢z 35+ . 3 oAl ) 10 614 . , RE@ NO. SC-50-0-003
TYP. 2 PLACES "‘3-16"’— 2 . 1 61 i IDENT NO. 55-1-07AB-DW 0003 D
SEE DWh. £9315 2 A4 COvENTI i
FOR ORIENTATION ey 2 ‘?"1' e SAY TEAM
e 4 WD T
& @ . N . J it ey T3 8
A . ' CONS100CH
' § o : s,
;943 i Ry : T FamIES DATE
, P _ . U P '
% . , : . . . : j PURCHASER 'S PERMISSION TGO PROCEED OR
“ o : : Vs e i REVIEY TAXEN ON YENDOR PRINTS SHALL NOT
£\ i
|

180 DEG. . ALL DIMENSIONS ARE IN MILLIMETERS. e e DR LIABIL[TIES UNDER PURCHASE DORDER
DRIENTATION PLAN j i IBN RUSHD PTA &
TANK 55-D-07A i AROMATICS PROJEET - AROMATIC
3 |REVISED TO “AS BUILT” RK |20SEPTS?{ MJ | 180CT97 DRTHDXYLENE TANKS 55-D-07A & B
F s NZB - ) :ng :-45!:;;:; N;; MK, A-6 OUAN. |RAS| 01MAY97 [aumu] D1MAYST PDM Soudi Arobia
N eRection mey. N/A EV. RAPTER LOC. P TT: 1BN_RUSHD PTA
— weLo seecs, _APL 650 1 | ELEV. DF N-I§ ARF| p1aPRI7 JaaM] a1 ‘ (2> 792 o DIA X B 5 TESSCRIFR
‘ e N/A DELETE | VENT, ADD PBM YANBU- SAUDL ARABIA
po—— MKS. TO LIST, ADD FOAM ORIENTATION PLAN
TO PLANS AND SPECIFICATIONS CHAMBER S1Z€ & OUANTITY, DWC. PREPARID AT PIT frasmcmeo AT YANBU
—0-07, o ADD CARDINAL LINES, ADD & BATE
Y_PLAN ’ C.P. LUG A-5 DRAWN: __RRS | 25NOV9S |prawing _ETO1AD
OATE NO REVISION DESCRIPTION Br | DatE  {chk| Date CHECKED: _AJM_] I?FEBS? |contRacT _76519-9

TERORIGI 16MAY9G  E901A -.. PLOTTED: 1PJUNS7 09:44:22 ... BY: RAS
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o
DRAWING LIST ]
CPL JpENT NO. [ DRAWING ‘ DESCRIPTION CPL IDENT ND. . | DRAWING BESCRIPTION .
55-D-07AB-DV_0002{ FI01AR | ANCHOR SETTING PLAN -TANK No. 55-D-07A |S55-D-07AB-Dw oD2H| 911 '| ROOF EMERGENCY BRAIN
S5-D-07A8-D¥ 00461 FOO01B | ANCHOR SETTING PLAN -TANK No. S3-D-078- |5S-D-07AB-0w 003l 91z . | ROOF NOZZLES
MATERIAL SPECIFICATIONS S5-D-07AB-DW 00ad] 913 , | SIX INCH GAUGE RATCH
PLATE S5-D=-07aB-D¥ 0052 FRCO01AH FOUNDATEON ELEVATION " 55-D-07AB-DW 0031 914 . | TENTY FOUR [NCH SHELL MANHOLE
— _ A6 55-D-07AB-D¥_0053|FOCS01B] FOUNDATION ELEVATION 55-D-07AB-DW 0032] 915 _[APT 650 NAMEPLATE .
ANNULAR RING - N/A 55-D-07AB-Dy 0033| 916 ° | SHELL NOZZLES
SHELL _ A% S5-0-07AB-D¥_D056[ G501 | DRAWING LIST 55-D-07AB-DW 0034] 917 | | SHELL NOZZLES
o - AZ5 55-D-07AB-Dv 0001| G902 | GENERAL NOTES 55-D-074B-Dv 0035| 918 ) [ MISC. SHELL ATTACHMENTS
NECK - A36 55-D-07AB-DV 0036] 919 ' | SPIRAL STAIRCASE
MISC PLATE - TYPE 304 S5 55-P-07AB-DV 0003] £901AD | ORIENTATION PLAN 55-D-07AB-DW 0037] %20 {‘ ELECTRICAL BRACKETS -
SHAPES - A36 (OR EQUALY S55-D-07AB-DV 0004 | £501BD | BECK DRIENTATION PLAN 55-0-07AB-Dw 0038] 921 ° | YOP PLATFDRM
oL PIPE _ NIA 55~D-07aB-DV 0048[ E501CB | BRIENTATION PLAN S55-N-07AB-DW 0039| 922 ! | HANDRAILS
PLPE _ AS3-B, 4106-B. AP1 S5L-B COR EOUAL> 55-D-074B-DV 0045] £9010 | PECK ORIENTATION PLAN 55-D-07AB-DW 0048] 923 ' | ROOF VENT / EMERGENCY VENT
FLANGES _ ATDS 55-D-07AB-DV 000S| E902 [ SHELL ELEVATION S5S5-D-07AB-DW 0041| oS24 LADDER WELL
FLTTINGS B AZ34-UPE 55-D-07AB-DM 0006| E903 | BOTTOM PLATE LAYOUT 55-D-D7AB-DW 0042| 925 . | INNER LADDER
BOLTING o 55-0-07AB-DM 0007 ES04 | SPIRAL STAIRCASE SS-D-07AB-DV 0043] 926, | THIRTY SIX INCH ROOF MANHOLE
PIPING _ A307-B 55-D-0yaB-DW 000B| ES0S. | DECK PLATE LAYDUT S5-D-07AB-Du 0044| 927 | {LEVEL TNDICATAR
STRUCTURAL - A307-B S55-D-07AB-bJ 0009] E905 | PONTOON PLAN 55-D-07AB-DV 0045| 928 | TVENTY FOUR INCH ROOF MANHOLE
GASKETS _ NON-ASBESTOS COMPRESSED 55-D-07aB-Dv D010{ E907AC | FOAM DAM 55-D-07AB-DW_0051| 929 |DECK GRDUND CABLE
SHEET NITRILE BINDER 55-D-07a3-Dv_0011| £907BC | SUPPORT LEG ELEVATION S5-D-07AB-DW 0056{ 930 |FLOAT WELL
FLOATING ROUF SEAL - VITON (BY SEAL SUPPLIER3 55-D-07AB-DV 0057| ES07C | FOAM DAM . 55-D-07AB-D¥ 00SB[ 931 | INTERMEDIATE PLATFORM
AND SPECTAL GASKETS S5-D-07AB-DW DD12| E£908 | INNER LADDER SS-D-07AB-DV 8059|932 | PIPF SUPPDRTS
55-D-07AB-D¥ 0013| ES09 | SPIRAL STAIRCASE 55-D-07AB-DW D061 933 .| FOAM NOZZLE DETAILS
$5-D-D7AB-DV D014| E910 | HANDRAIL S55-D-07AB-DW 0062 934 | | WATER SPRAY SYSTEM SUPPORTS
55-D-07AB-0W 0015| ES11 | SPIRAL STAIRCASE 55-D-07AB-DW 0063] 935 ' |ROOF HANDRAIL
. S5-D-07aB-DW 0016] £5t2 | ROOF SEaL
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WiNp - ASCE 7-93 (34.7 m/s EXP. C3 55-D-07AB-DW OD19| 902 [SHELL PLATE. RIM GIRDER & ANCHOR CHAIRS
SEISMIC - API 650 APP. E ZONE 55-D-07AB-DV 0020 903 |RODF DETAILS
CORROSION ALLOWANCE : 55-D-07AB-DV 0021 904 |DECK PLATES
RO0F - NONE S5-D-67A3-DV 0022 | 905 |DECK RIM PLATES
SHELL - 1.5 oo 55-D-0D7AB-DVW 0023| 906 |DECK
BOTTOM - 1.5 mn 55-D-D7AB-DW 0024} 907 |DECK SUPPORT LEGS
FRAKING - N/A 55-D-D7AB-DW D025} 908  |DECK BLEEDER VENT
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- - -
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GENERAL  NOTES

THE STORAGE TANK, MATERIALS, DESIGN, FABRICATION AND ERECTION ARE IN
COMPLIANCE WITH THE CUSTOMER*S SPECIFICATIOIS AND API 650 9TH EDITION,
INCLUDING APPENDIX A, E. F AND H.

1. GENERAL INFORMATION
A. FOUNDATIDN
1. DESIGNED BY + OTHERS
2. CONSTRUCTED BY « OTHERS
B. STORAGE TaANK
1. DESIGNED BY + PITT-DES MOINES. INC.
2. FABRICATED AND ERECTED BY : PDM SAUD) ARABIA

C. CDATINGS
1. PAINTING SHALL BE PER PAINTING msmucnnns

2. GALVANIZE PER ASTM Al23 REQUIREMENTS,
2. FOUNDATIONS

A, WHERE RINGWALLS ARE PROVIDED UNDER THE TANK SHELL, THWE TOF OF THE

RINGUALL SHALL BE SMODTH AND LEVEL VITHIN 3 pn OF ANY 9144 mn

OF CIRCUMFERENTIAL LENGTH. NO POINT DN THE CIRCUMFERENCE DOF THE

RINGWALL SHALL VARY MORE THAN 26 mm FROM THE ESTABLISHED
ELEVATION. ’

B. RECESSES IN THE FOUNDATION SHALL BE PROVIDED FOR FLUSH TYPE
CLEANDUTS, DRAW-OFF SUMPS, ETC.

C. WHERE RINGWALLS ARE NOT PROVIDED. THE FOUNDATION UNDER THE TANK
SHELL SHALL BE LEVEL WITHIN %3 mm IN ANY 9144 mm OF CIRCUMFERENTIAL
LENGTH. ND POINT IN THE CIRCUMFERENCE SHALL VARY MORE THAN 113 mn

FROM THE ESTABLISHED ELEVATION,
D. THE ENTIRE FOUNDATION UNDER THE TANK SHALL BE WITHIN 213 mm OF
TRUE ELEVATION.
3. STORAGE TANK
A, SHELL
1. SHELL PLATES SHALL HAVE A COMMON INSIDE DIAMETER.
2. ALL VYERTICAL AND HORIZDNTAL SHELL PLATE JOINTS SHALL
BE DDUBLE-VELDED COMPLETE PENETRATIDN (CP» BUTT JOINTS.
B. WELDING
1. ALL TANK WELDS SHALL BE PER A CUALIFIED PROCEDURE AS
SPECIFIED DN THE DRAMINGS.

2. ALL TEMPORARY ATTACHMENTS TO THE TANK SHELL SHALL BE WELDED

USING VELD PROCEDURE SM-32.

3. ALL SHELL DPENING CONNECTIDNS WHICH REQUIRE REINFORCING, SUCH
AS NOZZLES. MANHDOLES, ETC., SHALL BE ATYACHED BY WELDS FULLY

PENETRATING THE SHELL UNLESS DOTHERWISE SPECIFIED.
C. STRESS RELIEVING
1. STRESS RELIEVE IS NOV REQUIRED.
D. WELD INSPECTION
1. SHELL PLATE TO SHELL PLATE WELDS SHALL BE INSPECTED BY THE

RADIOGRAPHIC METHOD AS SPECIFIED IN SECTION 6.1 AND PARAGRAPH

A.53.3 DF APl £50.

2. ALL WELDS C¢INCLUDBING PERMANENT AND TEMPORARY ATTACHMENTS)
SHALL BE INSPECTED BY VYISUAL EXAMINATION.

3. ALL WELDS ATTACHING SHELE NOZZLES OR MANHOLES SHall BE
EXAMINED BY EITHER THE MAGNETIC PARTICLE METHDD OR
THE DYE~PENETRANT METHOD. IF ANY PWHT IS PERFORMED, THE
EXAMINATION SHALL BE PERFORMED BEFORE AND AFTER PWHT.

4. FLUSH CLEANDUTS AND NOZILES ARE NDT REQUIRED.

GENERAL NDTES C(CONTINUEDD

E. TESTING .-

1.
2.

THE Tank BOTTOM SMALL BE EXAMINED BY THE vACUUM BDX TEST METHOD.
THE TANK SHELL TD BOTTOM WELD SHALL BE TESTED BY THE PENETRATING
OIL METHOD AND THE COMPLETED JDINT SHALL BE VISUALLY INSPECTED. THE
INSIDE FILLET WELD SHALL BE COMPLETED FIRST AND INSPECTED FOR LEAK
TEGHTNESS WITH PENETRATING OIL BEFORE THE TWITSIDE WELD 1S5 STARYED.
ALLOW 1 HOUR OF WAITING TIME FOR EACH 2 mm OF SHELL THICKNESS

AFTER THE PENETRATING OIL 13 APPLIED. THE MINTHUM WALITING TIME
SHALL BE 4 HOURS.

REINFORCING PLATES SHALL BE TESTED PRIOR TO THE HYDROSTATIC

TEST. APPLY 1.05 £.07 kg/sq cm ATR PRESSURE USING THE TELLTALE

HOLE WHILE UNDER PRESSURE, A SDAP SUDS SOLUTION SHALL BE APPLIED TO
ALL ATTACHMENT WELDS FOR DETECTIiON OF LEAKS.

PDM SAUDI ARABIA SHALL HYDRO-PNEUMATICALLY TEST THE TANX PER API 650
AND PDM-SA PROCEDURE HT-4. PDM-SA SHALL SUPPLY

POTABLE WATER FOR MYDROTEST. A LAB ANALYSTS VILL BE PERFORMED

TO DETERMINE THE WATER QUALITY. PDM-SA WILL TREAT THE WATER 1F
NECESSARY BY ADDITION OF A CHEMICAL ADDITIVE. PDM-SA DOES NOT
ENCLUBE FOR SUPPLY OF SACRIFICAL ANODES OR ANY OVHER CATHODIC
PROTECTIGN SYSTEM. PDM-SA ASSUMES TEST WATER MAY BE DISPOSED OF

IN THE VICINITY OF THE TANKS WITHDUT COST TO PDM-SA. PDM-SA
ENCLUDES ALL EOQUIPMENT AND LABOR TO FILL THE TANKS, WATER TRANSFER.
MONITORING THE HYDROTEST. SURVEY OF FOUNDATION SETTLEMENT IS

REQUIRED DURING HYDRUTEST(CPL WILL MONITOR THE FOUNDATION SETTLEMENT.
PENETRATING OIL TEST SHALL BE PERFDRMED ON BOTTOM DECK,

PENETRATIONS AND DUTER RIM TO DECK JOINT PRIOR TO HYDROTEST.

THE FLOATING ROOF SHALL BE FLOTATION TESTED ON WATER DURING THE
HYDROSTATIC TEST. DURING THE TEST THE UPPER SIDE OF THE DECK IN
CONTACT WITH LIGUID SHALL BE EXAMINED FOR LEAKS. IN ADDITION ALL
WEL DS ON THE UPPER SIDE OF THE FLOATING ROOF SHALL BE [NSPECTED
BY VISUAL EXAMINATION.

F. FLANGE DRIENTATION

1.

2.

THE FLANGE BOLT HOLES FOR SHELL MANHOLES AND NOZZLES SHALL
STRADDLE A VERTICAL CENTERLIKE UNLESS OTHERWISE NOTED.

THE FLANGE BOLT HOLES FOR ROOF MANHOLES AND NOZZLES SHALL
STRADDLE A RADIAL TANK CENTERLINE UNLESS OTHERWISE NOTED.

G. MILL TEST REPORTS .
MILL TEST REPORTS SHALL BE PROVIDED FOR SHELL, RODF aND BOTTOM PLATES,

1.

2.

REPADS AND NDZZLES/MANHOLES FABRICATED FROM PLATE.
CERTIFICATE OF COMPLIANCE SHALL BE PROVIDED FDGR FLANGES, BOLTS,
NUTS AND STRUCTURAL CDMPONENTS.

H. AS BUILT BRAWINGS

SHOP aND FIELD TO FURNISH MARKED-UP DRAWINGS DR A WRITTEN DESCRIPTION
TO PDM SAUDI ARABIA REGARDING ANY CHANGES TG THE PROUECT FOR AS BUILY
DRAWINGS .

1. SPECIAL HANDLING REQUIREMENTS ARE NDT REQUIRED.
J. TANK CALIBRATION IS REQUIRED. ’

K. GRIND ALL SHARP EDGES/CORNERS SMOOTH REMOVE ALL BURRS.

STRAPPING AND CALTBRATION. I1NCLUDING GAUGING TABLES.

q
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55191

Contract: 10E0541A01
SHELL AND TUBE Equipment No.  56-E-17
HEAT EXCHANGER Revision: 1 Date: 15-Apr-2011
DATA SHEET Unit: 56 - Sulfolane

P.0. No.:

Document No.: DS-56-EA-517

Sheet 1 of 8 CTCI CORPORATION REV
1 Client: Arabian Industrial Fibers Company (lbn Rushd) Vendor:
2 Service: Water Stripper Reboiler Plant: Sulfolane Site: Yanbu, Saudi Arabia
3 | Design Duty: 5340,000x1.2 W TEMA TypeiSize: BKU / 1250/1750 x 4300 Orientation: Horizontal
4 | Transfer Rate Service: 63858 W/m*°C  Clean: 1150.23  W/m*°C Mtd (eff): 219 °C 0
5 Total Surface (Eff.): 4575 m? Shell/Unit: 1 Surface/Shell (Gross): 467.9 m? 0
6 Case: Governing Case: o
7 PERFORMANCE OF ONE UNIT
8 SHELL SIDE TUBE SIDE:
9 Fluid: Water Stripper Bottoms Lean Sulfolane
10 | Total Flow: kglhr 9,377 x 1.2 I 359,891 x 1.2
11 INLET J OUTLET INLET OUTLET
12 | Liquid Flow: kg/hr 9,377 x 1.2 i 743 x 1.2 359,891 x 1.2 359,891 x 1.2
13 Molecular Weight: 18.14 18.14 i 114.8 114.8
14 Density: kg/m?® 915 1,100 | 1,125 1,162
15 Thermal Cond.: W/(m-°C) 0.482 ; 0.195 0.174 0.179
16 Specific Heat: kJd/(kg-°C) 4.04 2.09 1.88 1.81
17 Viscosity: mPas 0.246 0.613 B 1.043 1.339
18 Surface Tension: mN/m ' T o
18
20 § Vapor Flow: kag/hr ; 8,634x1.2
21| Molecular Weight: 18.2
22 Density: kg/m? 0.8874 0.8730
23 Thermal Cond.: Wi(m-°C) 0.0258 0.0265
2 Specific Heat: kJi(kg-°C) 1.92 1.91
25 Viscosity: mPa-s 0.013 0.013
26 Latent Heat: kdikg @ °C
27
28 | Steam Flow: ka/hr
29 | Water Flow: kg/hr
30 § Noncondensable Flow: ka/hr
31 | Temperature: °C 113.2 134.81 173.9 144.9 1
32 | Pressure: bar ' 0.6205 | 18.04 ]
33 | Pressure Drop: bar Clalow:  0.0828 Calc: 0.014 Allow: 0.689 Calc: 0.604
34 | Velocity: m/s ' S 1.46
35 ] Fouling Resistance: m=°C/W 0.00035 0.00026
- I
37 | Dew Point: °C
38 | Bubble Point: °C
39 | Boiling Range: °C
40 ¢ Critical Pressure: bar (a) 18
41 } Critical Temperature: °C 377
42 | Remarks:
43 1 Design for 120% heat duty and flow rates.
44 |2 Water Stripper Column, 56-C-07, will be instalied on top of the 30" connection nozzle. Vendor shall design this nozzle to take the load .
45 Wall thickness of shell course in that section may need to increase because nozzle reinforcement probably not sufficient. The operating
s weight for 56-C-07 is approximately 3,000 kg.
47 3 The maximum bundle size is 1200 mm and the maximum bundle weight is 15,000 kg. A waiver will be required due to the 1250 mm bundle size.
48
49
50
51
52
53
54
55
56
57
58




55191

Contract: 10E0541A01
e SN < SHELL AND TUBE Equipment No. 56-E-17
j Ej @ % HEAT EXCHANGER Revision: 4 Date: 15-Apr.-2011 aﬁ:'l—lﬂ!’l
DATA SHEET Unit: 56 - Sulfolane
?iéﬁ@% P.0. No.:
Document No.: DS-56-EA-517
Sheet 2 of 8 CTCICORPORATION REV

1 Case: Governing Case:
2 DESIGN CONDITIONS
3 SHELL SIDE: TUBE SIDE:
4 Design Pressure: min / max bar (g) FVat122C / 4.0 FVat174C / 27.0
5 Test Pressure: bar (g) Code Code
6 Design Temperature: min / max °C /150 / 205
7 Corrosion Allowance: mm 3 3
. N S IR ; 4
9 Minimum Design Metal Temperature: °C 6 6
10 § Flow Arrangement: Parallel / Series B 171 171
1 CONSTRUCTION
12 § Shell Dia, 1.D.: 1750/ 1250 mm | Baffle Type: Full Support Wt Bundle & Shell: 16,010 kg
13 § No. Tubes/Shell: 830 U's Crosspasses: cut: % Dia. Wit Bundle: 9210 kg
14 § O.D.xLength: 18.05 X 4,300 mm | Spacing Center: 599 mm | WiFull of Water: 26,760 kg 0
15 § Tube Thickness: 2.11 MW (Note 4) mm (In/Out) ! mm | pV? Shell Inlet Nozzle: kg/m-s?
16 | Tube Pitch: 254 mm Layout: 90 ° Peripheral Seals: Yes[ ] No[v] pV? Bundle Entry: ka/m-s?
17 | Tube/TSJoint  Expanded and Rolled Number of Pairs: pV? Bundle Exit.: kg/m-s?
18 | Impingement Protection: None Pass Lane Seals: Yes[ | Nol[v] TEMA Class: R c s[]
18 | Expansion Joint: None ) - Number: Code Required.: ASME Sec VI, Div. 1
20 | Removable Tube Bundle: Yes Diameter: mm | Code Stamp: Yes No[ ]
21 | Stacking: No o Tlnsulation:  Snel: 40 Chan: 50 mm | API860: Nol ]
22 | Specification: Prep & Paint-  Shell; SES-PCS-10 (Note 5) National Board: O No
23] Chan.. SES-PCS-10 (Note 5) Lethal Service: Yes[[] No [«
24 § Special Services: Wet Sour:[]  Side: Hydrogen:[ ] Side: otrer:{ | - Side:
25 MATERIALS
26 | Tubes: SA-179, Killed Shelt: SA-516-70
27 | Tubesheet: SA-266-2 or 4 Shelt Cover: SA-516-70
28 | Baffles/Tube Sup)bdr\s: SA-36 Shell Flange: SA-266-2 or 4
29 | Tie Rods and Spacers: CS Channel/Bonnet: SA-516-70
30 | Long Baffle: N/A Channel Cover: N/A
31 ] Gasket Shell Side: DBL JKT Graphite Filled Channel Fiange: SA-266-2 or 4
32 | Gasket Tube Side: DBL JKT Graphite Filled Floating Head Cover: N/A
33 | Gasket Float. Head Cover:  N/A Shell Bolting: SA-193-B7/SA-194-2H
34 | Expansion Joint: N/A Channel Bolting: SA-193-B7/SA-194-2H
35 | Exchanger Supports: SA-516-70 Pad/SA-36 Saddle Floating Head Bolting: N/A
36 | NOZZLES SHELL SIDE: TUBE SIDE:
37 } Description No. Size | Rating Facing Description No. Size Rating Facing
38 1 Infet (Note 7) | Inlet 1 12" 300# RFWN
39 | Vapor Outiet 1 10" 150# RFWN outlet 1 12" 300# RFWN
40 } Liquid Oulet 1 " 150# RFWN Interconnecting ;
41 | Cotumn Connection 1 i 150# RFWN Vent ' 1 1" 300% RFLWN/BLD
42 § Drain 1 150# RFLWN Drain 1 1 300# . RFLWN/BLD
43 ] Level Controt 2 300# RFLWN Pressure Gauge * 1 3/4" 6000# CPLG w/ Plug
44 § Pump Return 1 1-1/2" 150# RFLWN Thermowell * 1
45§ Steam Out 1 2" 150# RFLWN
46 | Pressure Gauge* 1 3/4" 6000# CPLG w/ Plug
47 § Level Alarm .2 1-1/2" 150# RFLWN 1
48 - *Each process nozzle. * Each process nozzie.
49 } Remarks (cont'd):
50 4. 2.11 mm (14 gage) minimum wall thickness.
51 5. Uninsulated protrusions shall be painted per SES-PCS-4.
52 6. Some of the applicable project specifications for shell and tube heat exchangers are: Z01-G07 (SABIC), 3-11-6 (UOP),
53 4-11-6 (UOP), 22854-SP-000-D-001 (Bechtel), 22854-SP-000-E-001 (Bechtel), 22854-SP-000-W-001 (Bechtel),
54 22854-SP-W-002 (Bechtel), 22854-SP-W-003 (Bechtel), T01-S01 (SABIC), SPO00X5001 (SABIC), 22854-SP-000-N-001 (Bechtel).
551 7 Liquid enters the reboiler through the water stripper column connection.
56
57
58
59
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HOT SIDE PROPERTIES

VAPOR

TOTAL LIQUID

Temp.

Mass
Vapor

Frac.

Enthalpy
Normalized
ki/kg

Density

kg/m®

Visc.

mPa.s

Thermal
Cond.
W/m.°C)

Specific Density
Heat
KIi(kg.°C) kp/nP

Visc.

mPa.s

Thermal
Cond.
W/(m.°C)

Specific
Heat
kJ/i(kg."C)

Surface
Tension

mN/m

Critical | Critical
Press. | Temp
bar {a] °C

173.9

0.0000

53.41

1,125

1.043

174

1.88

34.5

59.2 569

i70.7

0.0000

47.48

1,128

1.068

174

1.87

34.8

59.2 569

167.6

0.0000

41.54

1,131

1.096

175

1.86

352

59.2 569

164.4

0.0000

35.61

1,134

1.125

175

1.86

35.5

59.2 569

161.2

0.0000

29.67

1,137

1.155

176

1.85

35.9

59.2 569

157.9

0.0000

23.74

1,140

1.188

176

1.84

36.2

59.2 569

154.7

0.0000

17.80

1,143

1.222

177

1.83

36.6

59.2 569

151.5

0.0000

11.87

1,146

1.259

178

1.83

36.9

59.2 569

148.2

0.0000

5.934

1,149

1.298

178

1.82

37.3

59.2 569

144.9

0.0000

1,152

1.339

179

1.81

37.7

59.2 569

VAPOR

TOTAL LIQUID

Temp.

Mass
Vapor

Frac.

Enthalpy
Normalized
kl/kg

Density

kg/m?

Vise.

mPa.s

Thermal
Cond.
W/{m.°C}

Specific Density
Heat
I3/(ke.°C) kg/m?

Visc.

mbPa.s

Thermal
Cond.
W/(m.°C)

Specific
Heat
kI/(kg."C)

Surface
Tension

mN/m

Critical { Critical
Press. | Temp
bar [a] “C

VAPOR

TOTAL LIQUID

Temp.

°C

Mass
Vapor

Enthalpy
Normalized
kilkg
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1
2
3
4 COLD SIDE PROPERTIES
5
6 Properties at 7023 barlg] VAPOR TOTAL LIQUID
7 Temp. Mass Emhalpy § Deadey ] Vise Thermal Specific Drenzity | YVise, Thermmal Spacific Suwrfave Critical | Critical
8 Vapor | Nosmalired Cond. Heat Cond, Heat Tension Pross. | Temp
9 Y Trac. hifhe Spfar s Wi U hAhz bl s S eI} hE iy b ek fal £
10 877 | ooom 9421 | 0375 484 4.00 0.4 218 | 377
1 1039 00000 5605 9372 | (a7 AB2 4052 377 zig 377
2 1ie0 | uoono | vise | sesy | ooz | o 1or | vizo | o5 481 404 543 I EL
s 116.0 | 01378 4127 B65% | 0013 026D 1.92 9118 | 0.240 453 401 54,5 218 377
12 1163 | 03754 7258 9659 | 0013 260 1.52 0165 | 0242 4dt 397 544 217 378
16 1162 | 04105 1031 2052 G012 260 192 9205 1 0.244 1k 381 347 217 339
7 1165 1 05514 1337 9659 | 0013 sl 1.92 0270 | 0248 3B0 3.81 546 Z13 380
18 1160 | 05898 1643 U659 | 0013 0261 1.3 D405 | 0.256 334 3.62 54,2 212 384
19 1180 | 0.8278 1,949 9543 | 0013 0262 132 09804 | 0.286 elind 318 532 e 395
20 1528 | 00758 2,255 4243 | G014 (ZED 1e0 £.128 | 0885 80 1.91 387 266 336
21
22
23
24 Properties af X792 barfy] VAPOR TOTAL LIGUAN
25 Temp. hiass Enthalpy | Densitv] Vise Thermal Specific Density | Visc, Therml Spexific Surface Criticad | Crisien)
26 Vapar | MNormalized Condd, Haut Coad. Hant Tension Pregs. | Tamp
a L Frac. kifee st | mlas WHmCy kpim® | mias Wi s VAl bur fat Y
28 277 90000 0£3.1 {.325 LEEA &34 218 A7
x 1007 | oonco | s2az ] 9284 | 0,281 483 519 215 |
30 1137 | 0.0000 104,65 H018 F 0013 100 D144 | 0345 A3 1.04 £5.4 218 377
Z; 1137 ¢ 01381 411.8 S0IE | G013 1.92 4163 | 0246 464 .01 55,3 218 Fii
13 1138 02761 TI0.0 S48 3.013 1.92 G006 | 0047 143 3.07 B83 £37 378
34 1140 | 04142 1,028 5018 | 0013 25y 152 %230 1 0250 4313 3.90 55.2 217 379
35 §14.2 (:.552% 1312 B0a1E 0.013 AIEG 1.52 $20.7 | 0253 230 380 550 2i5 JE0
36 1146 | 08907 1.640 BO1g | 8083 13259 .02 9432 | 0262 334 i.al 547 212 384
37 1157 | osaoz 1,048 8002 | a0t D260 £.02 9838 | G281 265 3.13 536 203 306
38 1AL | usisl 2,255 sy | wo IR 2.0 1,030 | 0913 REF] 390 388 8.4 535
39
40
4
42 Propergies st 3602 barig] ¥APOR TOTAL LIQUIE
43 Temip, Mass Enthalpy ¢ Dessity Thermal Specific Density | Vise. Thermsl Spawific ristend
44 Vapir | Normalived Cord. Heat B Heat Femp
4 £ Prae, Bndmd i W, i e Wi, ") BB 0 N
js w97 QA 93L, 12528 344 LR 317
a8 L3 (0000 47.57 3T | 0234 483 A402 177
49 TILE § Q0000 w514 B3% 00313 U235 192 917.0 | $.251 AE2 4.4 i
50 11i4 | 01383 403.7 304 | o3 0257 1.92 9158 | 0232 64 4.m 377
51 THES | 02766 7122 K394 1 G013 0257 132 2216 1 0253 442 .96 375
52 1186 b Odi50 Pz B34 6ol Vi257 147 W56 ] DFSA 415 e 3749
53 TILE | 95538 1329 Rayn [EXI ey j.yl Q3Z.4 ] iLEny SBY 180 380
54 1122 06038 1,83 £378 B2 (287 1.92 Di60 | 4268 i34 361 7 %4
55 1134 } Q8305 1,946 E378 | GUD13 3258 1.92 9874 § 4302 23 212 )2 A9
56 1507 | 09809 22585 S0 | 6014 45287 1.59 1133 | 0946 180 1.30 82.7 541
57
58
59
60
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WATER STRIPPER COLUMN REBOILER TYPICAL ARRANGEMENT

Item No.: 56-E-17

( : WATER STRIPPER COLUMN

(Supplicd by othersy
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NOTES
{1y Nozzle Requirements
Nozzle Service Quantity Size {NPS) Rating Facing
Tube Side Inlet 1z CL 300 RF
Tube Side Outlet 12 CL 300 RF
Water Stripper Column Welding Neck Flange 30 CL 130 RF
Steamout 2 CL 150 RF
Shell Side Vapor Outlet 10 CL 150 R¥
Pump Return 1A CL 150 RF
Shell Side Liguid Outlet 3 CL 150 RF
Level Control - Gauge Glass 2 CL 300 RF
Drain 2 CL 150 R¥F
Levsl Alarm i-1/2 CL 150 BE
{2y Manutacturer s recommendation, but not less than 17-67 (460 mm). Shell size shall be sufficient 1o assure the
horizontal vapor velocity On fpm OR mfs) in the vapor space above the maximum liquid level not to exceed 20 OR
0.1016 times the square root of the matio of Bguwd density over vapor density.
{3) The reboiler shell must be capable of supporting the Water Stripper Column mounted on the wp of the unit as
shown above. Contractor shall advise the weight of this colurmn and the moment due 1o wind load. Column details
shall be as required by the 301 specification of this project.

HEDQTmEmOORE
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PROPERTIES OF SULFOLANE

PROPERTIES OF PURE SULFOLANE LIQUID

CHEMICAL NAME: Tetramethylene Sulfone
MOLECULAR WEIGHT: 120
FREEZING POINT: 82°F (27.8°()
LATENT HEAT AT 350°F {177°Cx. 207 BTUAb (115.0 kealfkg)
ATMOSPHERIC BOILING POINT: 543°F (285°C)
SPECIFIC GRAVITY:
100°F {387 1.256
J00°F {(93°C) 1.208
350°F (177°C) 1.137
450°F (232°C) 1.0913
SPECIFIC HEAT, BTU/Ib-"F (or kcalkg-"C1:
H00°F (38°C) (.36
200°F {93°C) .40
350°F (177°Cy .44
450°F (232°C) .47
VISCOSITY, CENTIPOISE:
100°F (38°C) 8.20
200°F (93°C) 273
350°F {(177°C) 1.14
450°F (23250 .87
THERMAL CONDUCTIVITY., BTU/hrf1-°F (keal/hr-m ~C)
HO0°F (38°C) .091 (0.135)
200°F {893°C) 0.088 0131
350°F (177°C) G.082 0.122)
450°F (232°C) 0.079 (0.118)

NOTE: TO AVOID POSSIBLE DECOMPOSITION OF SULFOLANE, ITS FILM TEMPERATURE IN ANY HEAT
EXCHANGE SERVICE SHALL BE LIMITED TO 450°F (232°C) MAXIMUM.

Suppliers shall make such calculations as are necessary to ensure that above maximum temperature requirement is met.
Such ¢aleulations shall be based on the specified heating medium temperaure and "clean” tube conditions.
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THIS DOCUMENT GONTAINS CTCI CORPORATION CONFIDENTIAL INFORMATION OF A PROPRIETARY NATURE. THIS INFORMATION MUST NOT BE COPIED OR DISCLOSED IN WHOLE OR IN
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ARABIAN INDUSTRIAL FIBERS COMPANY

IR-1l AROMATICS PROJECT

PROJECT NO. 10E0541A01

.DOCUMENT TITLE:

PLANT INVENTORY STORAGE TANK DATA SHEET

DOCUMENT NO:
DS-56-FA-503
. | ARABIAN []j .
EERNITT S INDUSTRIAL a
: JU‘_“,':; FIBERS COMPANY o
70 il s [YANBU, KINGDOM) ¢TCl CORPORATION
OF SAUDI ARABIA
CERTIFIED
2 |Revised as Marked LSH 6\“_, %- 07:/3,(]‘3 PROJ.
L7
1 |Issued for Design LsH | syL | YsL 22.Apr-11|MGR DATE
0 |lIssue For Approval LSH | sYL | YSL [s3martqfCLIENT —_ DATE
REV DESCRIPTION BY | CHK. |APPR.|{ DATE [PAGE 1 OF 2 XC32C-56-503
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Contract: 10E0541A01

2Ty AP| 650 TANK Hem No: 56708 Sl

. - DATA SHEET Revision: 2 Date: 09-Aug-2011 5&'}1&

ibn rushd Unit 56 - Sulfolane

Note: This data sheet has heen modified P.0. No.!
FLUOR‘ from that in the annex of API Standard 650, Document No.: DS.56-FA-503
. Eleventh Edition, Sheet i of 10 CTCICORFORATION [Rev]

1 | Client: Arabian Industrial Fibers Company - Ibn Rushd Vendor:
2 | Service: Plant Inventory Storage Tank Plant: IBN Rushd Site:  Yanbu, Saudi Arabia B
3 | tem Name: 56-F-03 P & 1D No.: DR-56-AD-135 Vendor Shop Order No: [ 1
4 | Number Req'd.: 1 Type: [] ShopBuilt [l Field Erected [ OpenTop [] Dome Roo [0 UmbrelaRoof [ Cone Raof| |
5 Floating Roof: [ No |l Yes - See sheet8 of 8 for details of design and construction. Bl
6 | Issued for: Il Proposal [ Purchase [ AsBuilt Vendor Serial No: [
7 GENERAL:
8 | 1 Size Limitation: 9.5 m dia and 9 m height Tank Diameter: 95 m Shell Height: 9 m
9 Capacity: Max: 638 m? Net Working: 455 m? Criteria: h T
1] 2 Products Stored: ) I
1 Liquid: Sulfolane and Arornatic Hydrocarbon Min: S.G.; 1261 (Note23) @ 15 °C I Max, 5.G.: @ c |5
12 Vapor: VaporPressure:  0.758 bar(a) At Maximum Cperating Temperature 44  °C -;
13 % Aromatic: Suppl. Spec.: H,S Service: [] No [ Yes Suppl. Spec.: -
14 Other Special Service Conditions: O No [ Yes Suppl. Spec.: - N _
15 DESIGN CRITERIA
16 | 3 Year Built: In accordance with AP1 650 41" Edition and Addendum
17 Appt. API 650 Appendices: OA O Oc Op ME WMF O G HE B OJ OV OO0 WP OIs OQu gv |
18 Appendix W Sections Waived: [JAI ]l Otherr  AppendixR Suppl. Spec.: |
18 | 4 Max. Operating Temp.: 49 °C  Design Metal Temp.. 85 °C  Roof Max Operating Temp.. 85 °C MDMT: 6 °C |
20 Design Pressure: ~ 14.48 mbarg) Extenal Pressure: 758 mbarlg) Design Liquid Level: 9000 rm T [
24 Maximum Fill Rate: 258 mih Maximum Emptying Rate: 256 mih "_ -
22| 5 Seismic Design: [d No I Yes Allernale Seismic Criteria: 22854-SP-M-001& SES B51-501 [
23 Site Class: C Vertical Seismic Design: [] No Jl Yes Vertical Ground Mction Accelerator A, misect | |
24 Basis of Lateral Accel, (select one): H Mapped Seismic Parameters S, 0.183 S, 0.048 S, : O Site-Specific Procedures |
25 MCE Design Required: [ No [JYes  [J Other (Non-ASCE) Methods: T Freeboard: |
2 Roof Tie Rods at OuterRing: [ No [ Yes Sliding Friction Factor: ) - 7
27 | & Wind Velocity: 140 km/h Prevailing Wind Direction: From: To: T
28 Check Overtuming Stabiity: ] No Il Yes Check Buckling in Corroded Condition: O No M Yes e
29 Top Wind Girder Style: Dimensions: mm  Use Top Wind Girder as Walkway: Il No [ Yes |
30 Intermediate Wind Girders: [ Mo [ Yes Intermediate Wind Girder Style; Dimensions:; mm | ]
31 CONSTRUCTION
s2| 7 Shell Design: 1-Ft. Method: [ No B Yes Variable-Design-Point Method: [ No [ Yes [J Aremate
33 Elastic Analysis Method: [0 No [ Yes [ Altemate: [
34 Plate Stacking Criteria: Center-line Stacked: [ No [ Yes Flush Stacked: [ No I Yes M Inside [ Outside ]
35 Plate Widths (Shell Course Height) and Thickness {New). Numbers below indicate course number. Dimensions are in: milimeters, B
3% 1. x 2. x 3. X 4. x 5. x [
a7 6. x 7. x B x 9. x 10 X -
38 1. x 12, x 13. x 14, x 15. x T
39 JointEffeciency: %  Shellto Bottom Weld Type: - Comer Weld Insp. Mthd.: - [
a0 | 8 OpenTop& Fixed Roofs:  Open Top: B No [ Yes - See sheet8 for floating roof details of design and construction, R
a1 ’ Fixed Roof Type: [0 pomeRoo [ UmbrellaRoof M Cone Roof T
42 Roof Structural Columns: [ Pipe [ Struc. Shape: Dome / Umbrella Rad.: m Cone Slope: mmim |~ |
43 Weld Jaint Type: Seal Weld Underside of Lap Joints: [ No O ves -
44 ~ SealWeld Underside of Wind Girder Joits: ~ [] No J Yes |
45 Gas Tight: [J No Il Yes Joint Effeciency: % Thickness; (mm} Live Load: a | |
46 Applicable Supplementary Load Spegcification: T Column Lateral Load: N T
47 Normal Venting Devices: Yes Note 11 Emergency Venting Devices: Yes Note 11, 24 ’ 2
4 Frangiole Roof to Shell Join: Il No [ Yes Seal Weld Roof Plates to Top Angle on the Inside: L] No B Yes | |
49 Radial Projection of Horizontal Component Top Angle: [ lvward I Outward Roof to Shell Detail: T
50 Point Load Required: B3 No [T ves T
51 [
52 ) B T
o Ja—
“ -
55 h T
56 B -
57 T
58 [
58 B |
& T
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Contract: 10E0541A01

o iy API 650 TANK HemNo: 66503 Sl

. - DATA SHEET Revision: 2 Date: 09-Aug-2011 5&]'3"!&.

ibn rushd Unit: 56 - Sulfolane

FLUOR Note: Th_is data sheet has been modified P.O. No.:

. from that in the annex of APl Standard 650, Document No.: DS-56-FA-503
Eleventh Edition. Sheet 2z of 10 CTCI CORPORATION oo
1 CONSTRUCTION (Continued)
2 | 9 Bottom:(F Thickness: mm Weld Joint Type:
3 Style: [ Flat |l Cone Up-Centered [] Cone Down-Center [] Cone Down - Off-Center O Tilted Stope: 11120 mmim |
4 Provide Drip Flange: [] No [ Yes  Altemate Specification: [
5 AnnularRing: [ No Jll Yes  Minimum Width: mm Thickness: mm Sump Required: [] No il Yes T
6 |10 Foundation: Fumished by: [ Purchaser [] Vendor [l Other Type: [
7 Soil Allowable Bearing Pressure: bar{g) Fer Spec.: T Anchor Size: mm Qty: N
8 Foundation Design Loads: Base Shear Force: Wind: N Seismic: N T
9 See Note & Overtuming Moment:  Wind: N-m Seismic: Nem |
10 Ring Forces: Weight of Roof + Shell:  New: kg ""Corroded: kg Roof Live Load: kPa [
1 Internal Pressure: bar{g) Partial Vacuum: ——EF(Q) Wind: km/h - Seisrnic: N o
12 Bottom Forces: Floor Wt.: New: kg Corroded: kg Product Wi ﬁ_—kg Water Wt.: kg T
13 internal Pressure: bar{g} Partial Vacuum: bar{g) Other Foundation Loads: ) B
14 Minimum Projection of Foundation Above Grade:  later  mm o [
15 INSPECTION and TESTING
16 | 11 Responsibility for Heating Water, if Required: [ Purchaser [ Vendor O Other:
17 Hydrotest Fill Height:  Note 9 Min. Hydrotest Temp.: API850 °C Exiended Duration of Hydrotest: Nota 9 hours |
18 Setiement Measurements Required: [ No Il Yes Predicted Settlement Profile is Attached: B No [ Yes T
19 Responsibility for Setting Water Quaflity: [ Purchaser Il Vendor  Suppl. Test Water Quality Spec.: |
20 Test Water Source & Disposal Tie-In Locations: Vendor approved by owner Hydrotest Appendix J Tank: [ No [ Yes |
21 Post-Pressure-Test Activities Required of the Vendor: O Broom Clean [] Potable Water Rinse W Dsy Interior _
2 M Other:  Note @ T
23| 12 Inspection by: inShop :  Tank Supplier, Company in Field. |
24 Supplemental NDE Responsibility: Tank Supplier Supplemental NDE Spec.: 22854-5P-000-W-002 ]
25 Positive Material Identification: B No [ Yes PMI Requirements: R
26 Waive Dimensional Tolerances of Section 7.5: W No [J Yes Max. Plate Thickness for Shearing: Shearing not allowed -
27 Welds Not Exceeding 6 mm Shall Be Multi-Fass: [0 No [ Yes Welds Exceeding 8 mm Shall Be Multi-Pass: OnNo B Yes | |
28 Leak Test Method: Roof: Shell; Nozzle/Manhole Repad Plate: -
29 | Approved Tank supplier Bottom: Floating Roof Components:
oracedura e o I

30 COATINGS
3 Internal Coatings by: M NotReq'd. [ Vendor [] Others: Per Spec.:
32 External Coating by: [ NotReq'd. M Vendor E1 Others: Per Spec.:  TD1-501-SES-PCS-3 [
33 Under Bottom Coating by: [ NotReg'd. Il Vendor [ Others: ) Per Spec.: T01-501-SES-PCS-9 |
3 ADDITIONAL INFORMATION )
35 | 14 Surface Weld Prep.: Ml Internal: Floating Roof Requrements L] External: O Roof:
36 NACE Requirements : W No [J Yes  PerStd. - [
37 | 15 Cathodic Protection System: [ No Il yes [ intemal E Extemnal Per Spec.:  Impressed Curment per E29-E01, E29-501 -
38 | 16 Fire Protection: O Noe M Yes Per Spec.: Seenote 12 -
39 | 17 Leak Dstection System: [ nNo M Yes PerSpec..  API 650 Appendix | |
40 | 18 Release Prevevention Barrier: [0 No M ves PerSpec.:  API 650 Appendix | T ]
41 | 19 Tank Measurement Sytem Req'd: [0 No M Yes Remote Ca—pability Reg'd. O nNo I ves B T
42 By:  Others PerSpec.:  22654-SP-000-J-019 _
43 | 20 Weight Of Tank: Full of Water: kg Empty: kg Shipping: kg |
44 Brace/Lift Spec.: o T
45|21 References: W API650 MM PIPVESTAQ0Z L[] PIPVESTAOD3 M Other: 22854-5P-000-F-001 -
45 E—
47 REMARKS
48 | 22 Remarks:
49 T
50 1. Vent vendor to provide vent with bird and insect screen | 2 |
51 2, Deleted. 2
52 3. Tank bottom to have cone-up centered canfiguration to provide for completely emptying the tank during emergency. A
53 4, Pump connection on one side of the tank to be provided with inverted nozzle to facilitate connecting to the poriable pump, -
54 5. Vendor can provide different sloping confirguration if economical.
55 6. Tank Supplier shal design, procure and install foundations in accordance with specifications B51-$01, BS2-E01, B52-501 and E29-E01.
56 7. Flange bolts and nuts shall have a Xylan™ fluoropolymer coating (* Registered Trademark of Whitford Corporation). -
57 8. Gaskets: 1.6 mm thick flexible graphite with 304 or 316 S5 corrugated insert. -
58 9. Hydrotesting shall be in accordance with Specification 22854-SP-000-F-001 Section 11. -
53| 10.Roof shall have 360 degree hand rails. - -
80
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Contract: 10E0541A01

2 iy API 650 TANK bem Noi 56703 Sy

. . DATA SHEET Revision; 2 Date: 09-Aug-2011 .'Sdlb"lc_

ibn rushd Unit: 56 - Sulfolanc

Note: This data sheet has been modified P.0.No.:
FLUO R‘ from that in the annex of APl Standard 650,] Document No.: DS-56-FA-503 @
. Eleventh Edition. Sheet 3 of 10 CTCI CORPORRTION [REV]

1 * If box is blank, Vendor shall determine and submit as per Appendix L
2 Table 1 MATERIALS OF CONSTRUCTION
3 Component Material* ! Thickness*  (mm)| C.A. Component Material* / Thickness* (mm)| C.A.
4 | Shell, Course Al to A518 Grade 70 (KCS) [ 1.8 | Reinforcing Pads A516 Grade 70 (KCS) ! 1.6 1
5 | Shell, Course o I Manhole/Nozzle Necks A516 Grade 70 (KCS), A106 GR B/ 1.6 1
6 | Shell, Course to ! Manhole/Nozzle flanges AS16 Grade 70 (KCS), A105 1.6 1
7 | Shell, Course to ! Flange Covers AS516 Grade 70 (KCS) ! 186 1
8 | Shell, Course to ! Anchor Attachments A516 Grade 70 {KCS) ) 1.6 1
9 | Roof A516 Grade 70 (KCS) / 1.6 | Submerged Piping A106 Grade B ) 1.6 1
10 | Bottom AS16 Grade 70 (KCS) [/ 1.6 | Wetted Structurals +|A36 / P18 1
11 | Annutar Ring A516 Grade 70 (KCS) [ 1.6 | Non-wetted Structurals +|A36 ! c 186 1
12 + G.A. is to apply fo each exposed surface: [J No I Yes
13 Table 2 BOLTS and ANCHORS
:45 Component Head Type Bolt or Anchor Material Nut Material Thread Series (cr;':l')
16 | Flange Balting A193 Grade B7 A194 Grade 2H 1.6
17 | Structural Bolting !
18 | Anchor Bolts AJ307 Grade A A563 T
19 i o h !
20 i i
21 REMARKS {Continued)
22 | 22 Remarks (Confinued):
23 11. Vent supplier shall size and supply psv for the floating roof and fixed roof for combined pressurefvacuum relief. Tank pressure/vacuum T2 |
24 vent shall be in accordance with AP 2000. [ 2
25 12. Tank supplier to provide battery limit, deluge and water sﬁray system in accordance with Sabic Specification (2
2 " 13. Design Temperalure = 85C . i [
27 14. CTCI shall confirm PSV nozzle size. o
28 15. Liquid level: HLL: 7500 mm, LLL: 1000 mm. T
29 16. Provide one 4" gas tight gauging and sample device. Include all necessary accessories to permit gauging and sampling without venting 1
30 gas to atmosphere. [ 1|
31 17. Entire tank side wali and roof shall be insulated. 1
32 8. Locate filling and suction nozzles 180 degree apart to allow sufficient residence time for water setlling and thermal equilibrium. BN
33 19. Flash point: -28°C ER
34 20. One level indicator to indicate position of internal roof. One level indicator shall extend into the liquid to indicate interface liquid level, 1
35 21. Limit the inlet velocity to 3 f's(1 m/s) until inlet pipe is submerged. N
3 Add distributor at N1 nozzle as detail A 1
37 22_Painting code follaws 22854-5P-000-X002. i 1
1} 23. This tank can contain an interface of hydrocarbons and solvents. Specific gravity@44°C - upper : 0.637 ; lower : 1.240 KR
39 24. Set pressure : 14.48 mbar(g) Design Relief Rate : 17737.9 Nm3/hr Air, T2
40 [
41 [
42 ]
43 T
44 [
45 T T
46
a7 o T
48 o
43 [
50 T
51 T
52 ) -
53 " B
- R -
55 ) -
58 T
57 - |
- — [
wl| — — — —
60 - -
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Contract: 10EQ0541A01
a1y l API 650 TANK ltem No: 66-F-03 ﬁ,ﬂ_u;
| U— DATA SHEET Revision: 2 Date: 09-Aug-2011 ..‘Sdlh"la
ilam rushd Unit: 56 - Sulfolane
FLUOR Note: This data sheet has been modified P.O. No.: @
* from that in the annex of API Standard 650, Deocument No.: DS-56-FA-503
Eleventh Edition. Sheat 4 of 10 CTLICORPORATION
1 Table 3 Tank Nozzle and Manhole Schedule (for Roof, Shell, and Bottom)
SIZE. NPS PROJ, TO FF
2| war SERVICE ORDIa. | FLANGE | FLANGE } oR FROM ozll-;:r. REMARKS —
{in) TYPE | CLASS |DATUMLINE| peg. —
fmm)
3 N1 Inlet 3 RF 150
4] N2-N3 Sugtion 4 RF 150
5| Na Pump Out 4 RF 150 -
6] N5NG ‘Tank Heater Nozzles (See Sheet 9) 4 RF 150 Heater supplied by tank supplier 1
7 N? Drain 4 RF 150 2
e| na Nitrogen Blanketing z RF 150 i 2
gl J1-J2 Level Transmitter 1.5 RF 300 Nate 20 1
10 J3 Level Transmitter 1.6 RF 300
11 J4 PSV 2 RF 150 Conservation Vent, Note 14, 11 T
12 5 o Nitrogen Pressure 1 RF 150 With Davit
13 J6 PSY 20" RF 150 B Emergency Pressure Vent, note 11, 24 2
ul M1 Manway (Roof) 24 RF 150 With Davit
15| M2 Manway (Shell) 24 RF 150 T With Davit
16 M3 Flaating Roof 24 RF 150
1] Ne Gauging Hatch 8 RF 150 T Note 16 1
18 J7 Tl 1 RF 150
19 T
20
21
2 —
22
2| -
= D )
26
27 -
28 -
of -
30 ) B
31 o —
52
33 -
34
- N ——
]
7 -
38 B
3 -
o
41
42
43
Y
45
46 T
47
48
40
50 T
51
O -
53 B
54
55 ) -
56
57 B
58
so| ) T
a0 B B
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Contract: 10E0541A01
2 iy [ | API 650 TANK Ttem No: 56-F-03 ﬁgl_u.l
j U= DATA SHEET Revision: 2 Date: 09-Aug-2011 Edlhif'_
'llbl'\ fUShd Unit: 56 - Sulfolane
FLUOR Note: This data sheet has been modified P.0. No.: @
. from that in the annex of AP[ Standard 650, Document No.: DS-56-FA-503
) Eleventh Edition. Sheet 5 of 10 CTCI CORPORKTION 'E'
1 OTHER TANK APPURTENANCES
2 | 23 Platform, Stairway and Railing: Galvanizing Req'd.:. [J No M Yes Stairway Style:  Helical
3 Walk Surface Type: Grating Stair and Walkway Clearance Width: 750 mm [ |
q Nationat Safety Standards: Arch.fStruct. Spec.: Angle to horizontal maximum of 45 degn | |
5 Gauger's Platfiorm Req'd.: [ No |l Yes Qty. Reg’d:  Later Per Specification: Q03-520, Note 10 -
8 | 24 Jackets and Other Heaters/Coolers: Jacket Req'd: Jl No [ Yes Jacket CGonstruction: [ Integral [J Stand Alone _
7 Type: [ Annular Cylinder [ Pipe Cail [0 Half Pipe Helix [ Other: ]
8 How Attached:  [] Welded [ Bolted -
9 Supplemental Jacket Specification: T
10 Other Heaters/Coolers: [ No Il Yes Type: IR Internal Coils [J Bayonet Exchanger [0 Below Bottom Piping 7
1 [ Other: T
12 Specification for Other Heaters/Coolers: See Tank Heater Data Sheet DS-56-EA-519 |
13 Design Pressure:  Internal; bar(g) Partial Vacuum: g Design Temp.:  Max. *C Min. o |
14| 25 MixerAgitator  Quantity:  Size: T Per Specification: T o
15 | 26 Insulation: Required: [J No I Yes Thickness: 40 mm (Note 17) Material:  Mineral Waol with Jacket KN
16 Responsibility for Insulation and Installaton: Il Vendor [ Others: Per Spec.: 22854-5P-000-N-001, SN [
17 | 27 Structural Atachments:  Lifting Lugs: Wl No [J Yes  Description: ]
18 Shell Anchorage: ] No [l Yes Type: By Tank Supplier Scaffold Cable Supportt ] Mo [] Yes | |
19 | 28 Various Other ltems: Welded Flush-type: [ Shell Connection [ Cleanout Fitting Waive Application of Appendix P: [J No [ Yes -
20 Miscellany #1 Miscelany #2 B
21 Miscellany #3 Misceltany #4 -
22 Miscellany #5 Miscelany #5 N T
23 Table 4 OTHER TANK APPURTENANCES
21 HEIGHT
25 |[MARK| QTY.| SERVICE OR DESCRIPTION | SIZE | ORIEN, | FROM DATUM MATERIAL REMARKS o
26 {mm}) -
27 |PS-xx Pipe Supports Later
28 |PG-xx| Pipe Guides . ’ o Llater
29 i ! !
30 i i -
31
E7) B
a3 ) -
7]
35
36 -
37 T
38 -
39 -
0 T
a1 —
a2 -
3 -
h _—
45 -
m |
a7 o
a8 [
a9 [
50 [ |
5 T
52 -
53 [
v 54 [
55 T
56 |
57 ]
58 |
59 T
60 [




5189

:|_|:iZ:J |:|_‘||

ibn rushd
FLUOR,

API 650 TANK
DATA SHEET

Note: This data sheet has been modified
from that in the annex of API Standard 650,

Eleventh Edition.

Contract:

10E0541A01

Itermn

No: 56-F-03

Revision:

2 Date:

09-Aug-2011

Unit:

56 - Sulfolane

P.O.

No.:

Document No.: DS-56-FA-503

Sheet 6 of 10

Ll

sotbia

®

CTCICORPORATION

REV

L T I - ¢ I R

28 Tank Elevation Sketch

N3

J7
M2 |1

N2 |—
N7

VESSEL DIMENSIONS:

1D 9500 mm

Height: 9000 mm

N8

¥

SKIMMING

LINE
™~

SEE DETAIL A

Motes:

2. Defeted.
3. Defeted,

1. Add a overflow box on nozzle N3

4. This tank can contain an interface of hydrocarbons and solvents.
A floating suction system shall be provided to allow pumping the top hydrocarbon layer.
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30 Tank Plan/Mozzle Orientation Sketch

270

Note:
Qrientations will be furnished later

180
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Contract:  10E0541AM1
iy pl API 650 TANK ltemNo: 56703 ~Sali
j U= DATA SHEET Revision: 2 Date: 09-Aug-2011 sabia
ibn rushd Unit: 56 - Sulfolane
Note: This data sheet has been modified P.0.No.: @
F‘.UOR, from that in the annex of API Standard 650, ] DocumentNo: DS-56-FA-503
. Eleventh Edition. Sheet 2 of 10 CTCI CORPORATION =]
1 FLOATING ROQF DATA
2 | 31 Roof Selection: Design Basis: O Appendix C or M AppendixH  Supplemental Spec.:  22854-5P-000-F-003 Section 8
3 Type of Roof: External: [ Single Deck Pontoon [ Double Deck :
4 Internal: Il Tubular Pontoon [} Metallic Sandwich Panel @ Other: Spec.:
5 | 32 Seals: Primary Seal: [ Shoe [J Envelope [ Wiper/Compression Plate [] Other: Spec.: T
& Shoe Mechanism: [ Vendors Standard ~ [J Other: B
7 Eiectrically Isolate Mechanism from Shoes: O No [ Yes Wax Scrapers Required: [0 No[O Yes -
8 Minimum Shoe Thickness: mm Carbon Steel Shoes to be Galvanized: [ No [J Yes _
9 Secondary Seal: [0 None L[J Smwoe [ Envelope [l Wiper [J Other Supplemental Spec.: T
10 | 33 Data For All Floating Roofs: |
1 Overflow Cpening in Shell Acceptable: M No [J Yes Sheil Extension: 0 No[d Yes -
12 Roof Drain Check Valves Required: [ Ne O Yes Roof Drain Isolation Valves Required:  [] No [ Yes -
13 Freeze Protection for Roof Drains Required: [] No [ Yes Supplemental Reguirements: T
14 Roof Drain Piping fo Ext. Nozzles: [ Vendor Std. [ Armored Flex. Pipe [J Swivils in Rigid Pipe [J Other: -
15 Minimum Deck Thickness: mm Foam Dam? [ No [ Yes Suppl. Spec.: - |
16 Bulkhead Top Edges to be Liquid Tight: O No I Yes Seal Weld Underside of roof: O No [ Yes T
17 Electrical Bonding:  Shunts: [J No [0 Yes  Cable: [ No OJ Yes Suppl. Spec.: -
18 Quantity of Non-Guide Pole Gauge Wells Required: Quantity of Sample Hatches Required: B
19 Guide Pole for Gauging: O No T Yes Datum Plates: T Ne O ves T
20 Slots in Guide Pole: 0 No O ves Striking Plates: 00 nNo O ves ]
21 Guide Pole Emissions Limiting Devices: [ Sliding Cover L] PoleWiper [ Pole Sleeve [0 Float [ Floatwiper (0 Polecap |
22 Qty. of Reof Manholes: Min. High-Roof Clearance Abave Bottom; Qperating: 1600 mm Maintenance: 1600 mm | |
23 Removable Leg Storage: O no OO ves (I Leg Sleeves or T Fixed Low Legs [
24 | 34 Additicnal Data For External Roof: Not Applicable T
25 Weather Shield; O nNo O Yes Supplemental Specification: _
2% Roliing Ladder: ) No O Yes  Field Adjustable Legs o O Ne O ves T
27 Design Rainfall Intensity: mm/hr Based on a Minute Duration Associated with the Storm -
28 Design Accumulated 24-Hour Rainfall: mm Based on the storm T -
29 Distortion and Stability Determinations Ré'aai"rai: O No O ves Supplemental Spec.: |
30 Landed Live Load: N ]
31 | 35 Additional Data For fnternal Roof: B
az Two PositionLeg: ] No B Yes Cable Supported Roof: [0 No [J Yes  Fixed Roof Inspection Hatches: (1 No M ves T
a3 Internal Roof Drain: B no O ves  Omit Distribution Pads Supperting Uniform Live Loads: O Ne O Yes -
k2 Carrasion Gauge Ra'd.: O No O es  Fixed Lacder Ryg'd.: O No O ves Type of Roof Vent: -
35 Modified Minimum Point Load: O ne O ves Supplemental Specification: _
36 Mfr. To Leak Test: % of Compartments. O in Assembly Yard O in Erected Position M Unknown; see separate conlract terms. |
7 Roof Erector's Flotation Test: T Not Required O with Tank Hydrotest [ at Completion of Roof B atLater Date: After Tank Test |
38 Flotation Test Media: M water [ Product (see H.6.6.1) Water Qualily: W potaple O Other Suppl. Spec.: R
39 Flotation Test:  Duration: hrs Fill Height: mm 7
an Flotation Test ltems provided by Purchaser (see H.6.7; 1 None [ List attached T
4 Respansible Party for Inspecting Roof during Initial Fill: O Purchaser | Other: [
42 Table 5 FLOATING ROOF MATERIALS
aa Component Material/Thickness C.A./Coating Component MaterialThickness C.A/Coating |—
44 {mm) (mm)
45 | Deck Plate CS 1] 1.6 Datum Plate i
46 | Inner Rim Plaie ] Fi Tubutar Pontoon I
47 | Cuter Rim Plate | ! Pentoon Bulkhead !
48 | Foam Dam | i Submerged Plpe I -
49 | Sandwich Panel Face Pl | ! Guide Pale !
50 | Sandwich Panel Core | I Secondary Seal / |
51 | Gauge Well ! Secondary Seal Fabric ! i
52 | Drain Sumps i Wiper Tip /
53 | Cpening Sleeves I ‘Wax Scrapers Required I
54 | Floating Suction Lines / Weather Seal !
55 | Primary Fabric Seal ! Envelope Fabric i
56 | Foam Log Core T N ! " | 'Shoe Mechanism I
57 | Landing Legs ! Primary Seal Shoe I
58 | Landing Leg Bottom Pad ! Remeovable Covers I -
59 | Manhole Necks l ) Ralling Ladder : [
60 | Vents I Inlet Diffusers. ! i
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36 Heater Nozzle Sketch

Howe: Tise zfermation: i 4Lis document i conEdentisl and the pecperty of YOP LIG and muzt net L dixheed 1o dhen o sopredicnd in ey mumner of wed S any purose whalsoews without 3 weilten. pocimion.

UOF LiC :
25 East Algonquin Road ; STANDARD DRAWING

B Fonsprns Snnpany Ces Palnes, lfilnola COOIT SO7, USA 3~-390-3

STORAGE TANK STEAM “oare | smws | ae [ oo

AND CONDENSATE NOZZLE

B1DECD8| REVIBED LG aar

4** RECUCIRG TILLER FLANGE,
CLASY 15U DRILLED AND FACED
(RASED FACE BAQTH SICES:

—
! PER ANS| STANDARDS
/ (By 1ank vzndor)
GASKLT

(BY FIPING CONTRACTOR)‘~~} / Callar balt with 2 nuts

/ (By tan< vendor)

4" REDUCING FLANGE —

RAISED FACE. CLASS 130

{EY FIPING COHTRACTOR ~
.

PIPE CONNICTEON
FOR TANK HEATER

4
o

% {By ank vendor) ~\
Z

e eraa 7T i

IEVEL FOR WILDING 5

AN o

e L 12 SCHEDULE

RSN N X\ 4 AN PPF

\t {By tank vedor)
23 _;

1
1Yo PIPE A

IBY =IPING CONTRACTOR) -

|Ka.=:m FLANGE

PROVIDE #DEQUATE SPACE FOR |
L STAE-IN PIFE PEMOVAL CR INSTALLATEN |

L A" WELDING NECK FLAMCE

¥o.
RAISEY FACE. CLASE 150 & STORAGE TAHK

GASKET
By tank verder)

NOTES:
I, ALL INTERNAL 5TEAM AND CONDENGATE PIFING SHALL BE MADE OF KILLED CARECN STEEL, SCHECULE ag F-FE.ﬁﬁ}
2y DIMINSIONS SHOYN N FARENTHESIS ARE N MULINETERS.

3. DETAILS, CTMENSIONS, ABD NOTES N UOP PROJECT SPECIFICATION<2@-TANL HEATERS TAKE PRECECENCE OVER
FHOSE SHOWR HEREON.
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53 Note :

DETAIL A

200mm

Space : 175mm

2 spaces@175mm=350mm
70mm holes on both sides of pipe,
3 holes each side, total 6 holes.

/

4
&

e ST . 3
L

Il

l
\

Drain Hole

20mm

End Plate
Support Leg
Note 1

-«

Reiriforcing‘pad

0
(

0L L

450mm

YTl

Ouuuo(uu

8" pipe

3" to 8" eccentri¢ reducer

3" Shell nozzle

54 1. Support shall be confirmed by manufacturer.

)
|
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ARABIAN INDUSTRIAL FIBERS COMPANY

IR-I AROMATICS PROJECT

PROJECT NO. 10E0541A01

DOCUMENT TITLE:

TOLUENE COLUMN DATA SHEET

DOCUMENT NO:

DS-58-CA-502

J U_Il FIBERS COMPANY

ARABIAN
INDUSTRIAL h

YANBU, KINGDOM| cTC| cCORPORATION
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Contract: 10EQ541A01
Equip. No.: 58-C-02 .ﬁ:l L-L.LI
= 0y g i COLUMN Revision: 1 Date: 31-Mar.-2011 e
. DATASHEET Unit: 58 - BT Fractionation
ihey rushed PO Now:
Document No.: DS-58-CA-502 |
Sheet: T of 2 CTCLCORPORATION . T
1 Client: Arabian Industrial Fibers Company Plant: BT Fractionation
2 Service: Toluene Column Site: Yanbu, Kingdom of Saudi Arabia
3 DESIGN SKETCH DESIGN CONDITIONS
4 VESSEL DIMENSIONE 1D: 5200 mm T/ 35000 mm Pressure: 3.5 bar(g) at 203 °C
5 Vacuum; Fv bar{g) at 175 °C
6 Min. Metal Temp: 9 °C at  MAWP bar(g)
7 76] % Liquid Level: Note1 mm
8 Specific Gravity of Liquid: 0.742 at °C
] T - OPERATING CONDITIONS
10 Pressure; Note 2  bar{g) at HNole2 °C
12 TANGENT LINE DISTRIBUTOR Vacuum: - barfg)  at - C
13 J DWG 3-156 Low Temperature; - C at - °C
14 H i 4 Hydrogen Partial Press. - bar{a) at - °C
15 - INTERNALS & INSULATION
16 Bulk Ligquid Pressure
17 DESCRIPTION Density Holdup Drop
8 '” 2 kogim® vol% bar
19 Packing:
z0 ' il Catalyst:
24 H 2 Mist Eliminatar;
22 Insulation 40/50 mm Hot NN Codd [_]
23 15 Fire Proofing 76mm Yes M No LJ
24 “ 15 CONSTRUGTION —
e ; i
27 E H 2 Shell: SA-518-60 3 mm
28 Heads SA-516-80 3 mm
29 Support mm
30 SPECIAL CONDITIONS
31 Stress Relieve (Process Reascn Only): Yes || No Ll
32 u 125, Vessel in Wet Sour Service: Yes [ No LJ
33 g b Steamout Required: Yes M No []
% C—Hr— 2 L
35 DISTRIBUTOR e
as . DWG 3-163
EYg 35 -
38 GU- - { T
39 H 2 ———{"]
40 T B—
41
42 r"——ﬁi“a -
43 | | I "
44 BAFFLE,
45 H { DWG 3-115
46
47
48 _ 5200 ID -
49 - >
50
51 {kg)
| —m [
3 L]
54 L H ]—l—@ FULL OF WATER
[ TANGENT LINE !!:"'it
~ {mm;}
=3 TOP HEAD
57 5] SHELL f TRANSITION
58 (0] BTM HEAD
L] SKIRT
60
81
62
64
85
66

DR {Aromatic)\Process\Equipment Data SheetiTower Data Sheet sample XLS




|contract: 10E0841A01

IEquip. No.:  58-C-02

Sl

22y i COLUMN [Revision: Date: 31-Mar.-2011 oy
28 ’ DATASHEET {unit: 58 - BT Fractionation
fiam rusmbd [Pone:
|Document Ne.: D5-58-CA-502 O
Sheet; 2 of 2 o REV
1 NOZZLE SCHEDULE
2 Size Pressure i
3 Tag Qty. in Rating Description
4 Al 1 B8 150# RFWN REFLUX
5 AM 1 24 150# RFWN MANWAY W/ B.F
] AC 1 30 150# RFWN VAPOR OUT
7 AV 1 3 150# RFFN VENT
8 BU1-2 2 11D 150# RFLWN TDRC-TI
9 cui-2 2 11D 150# RFLWN TDRC-TI
10 DuU1-2 2 11D 150# RFLWN TDRC-TI
1 EU 1-2 2 11D 150# RFLWN TDRC-TI
12 Fi 1 10 150# RFWN FEED
13 FM 1 24 150# RFWN MANWAY W/ B.F & DAVIT
14 GM 1 24 150# RFWN MANWAY W/ B.F & DAVIT
15 GU1-2 2 11D 150# RFLWN TORC-TI
16 HI 1 46 150# RFWN REEOILER IN
17 HL 1-2 2 2 150# REVWN LEVEL
18 HM 1 24 150# RFWN MANWAY W/ B.F & DAVIT
9 HS 1 3 150# RFWN STEAMOUT {Note 9)
20 10 1 24 150# RFWN BTMS OUT Wf VORTEX BREAKER
21
22
23
24
25
26
27
28
29
30
3
32
33
34
35
36
37
as[ NOTES:
39 1. Normal liquid level (NLL) is 970 mm above botlom tangent line. HLL: 1336 mm, LLL: 726 mm.
40 2. Operating Pressura/Temperature=Top: 0.42 bar{g)/123°C; Bottom: 0.89 bar(g)/176°C.
41 3. Total pressure drop through column internals = 0.414 bar,
42 4. Vendor shall follow UQP standard 3-115, 3-122, 3-156, 3-168, 3-200.
43 5. Ladder & Platform Clips: as required.
44 8. Insulation Clips & Rings: Yes.
45 7. Vessel Support: Yes.
46 8. Vessel Heads=Top: 2.1 Elliptical; Bottom: 2;1 Elliptical.
4 9. Steamaut at 150 {232 max.) °C and 3.5 (4.1 max.) bar (g).
48 10. Existing column, add blanking strips to existing trays (25% holes upper section / 30% holes lower section), Skirt 8500 mm.
48
50
5i
52
53
54
55
56
57
58
59
€0
61
82
83
84

B85
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O PITLE  : AROMATICS CHID |2 aanr o || M7 |
o JOB NO. : 51046 MAPETR Aebasfms| [ Hole
?&0 LOC. NO.: D3-38-0-002 (71 1| DATE |Me 26 14 |SanldT)
U PROJECT SPECIFICATION o
oo 560696 - 301 ~- |  seeer
25 Cacl Afgonguin foad = 10 Bor 5017+ Des Plaines, 1Mlinais GOG17-5017 = .S A REV | DATE BY JaPP DI REV [ DATE BY [APP'D
O 2751
VESSELS e S Mg | A
. e
&1 SERVICE TOLUENE COLUMN ITEK N0 58-(-02 t=sme2
2| Desten INT_3.5 BARI(g) 2203 °C[(s) BY CORTRACION
f_. Condifrone |EXT FULL VACULY viI5°C
2 al Top Hetal lemperature (Hin) 9-C
o|Urerating e . 123+C
w{Conditicas [ GOTIQH 175+ C
o Radiogeaph x| L
T[Postwetd Heat Tigal it
S| Jeint Ef __n\cy__'u_ B Hr o x |
v Haleriol Spocifications
o | Heads {. SASIL - fo \
O shetl Léﬁ;lt’r*h H
. . T
¥ Thickness | Corrosfon
.~ Shetl Hequlred bys Allowance
- ode=in. in. iHin)
£ 2 o
u
: — - = ¥ E €
5 S H R 2 B8
Heeds é G
K 2 2 g ef
-r
o By §§ =d
- B x foi]
° Vessel Heads £ B, i £lEn P
el Yop Wead 251 ELLIPTICAL a5 = == BIF =— ok — =
| Botton Head Z:t ELLIPTICAL L [ 1 | I [ AR |
4| Accessories Applied by Fabeitatar B TN — — N :
siLedder & Platform Clips AS RECUIRCO (o) = ! ) L =]
o{Tasylslion Clipe & Rings YES = ’ — — —
Otvessel Support YES _ l_“_ -2 = - R 2 & ‘G""“g b 8 E_ 3 :i/ E':'-J Ny
2 Noriles and Hanwaye ﬁ 0 @ ‘(i) A & nlg&
o] s, | e B s 3 oL | 3 AL L= 7 o
' l
clar | [ REFLUX _J_ [ ! _I_ e | : _l_ J_ I IH
MK 24 HANVAY =
e i s VAFOR BUT (1) Y ] 2
Eav | k] VENT 5 g g
sl o |2 1 Tonc-1t 10 Y = £a C
]z [ TOHC-T1 10 e 2 8 g 5 Ej‘ g B 8 a
L1 < - --.—
b T Y Toic-11_10 E S 0.
TR 1 TORC-11_ 10 A EEE
SPFU ] o FEED . 600 5P 600 SP 00 & 500 600 5P 600 P
| FH |1 | 2% HANVAY 500 500 5400 600 1800 500 1800 600 2000 1500 5000 200 7000 iton o
21 |1 K50
» 24 HANWAY 25000
aj GU |2 1 11 10
s 1) 46 TEBUILER IR (4] ° (0)
o ]2 2 LEVEL
st 1] 29 HANMAY
2 M5 |1 3 S1CAHOUT
el o1 [z HIHM5 OUT
Z
2 !
< ‘
o |
a
2 Clacs - ANSI CL1GO ) SEET 2-ROIE &
a
~JFacing - HAISED FACE ;
b (C) DEVEL FURt KELDING (0rrronat) :
wjtormal Liquid Level ' S 70 HH ABOVE !
o DDTIDH TANGENT i
Specifl i 0.
] D':::;_P‘[?;::”{}'D“”U‘-"‘lf“ o Drewings Reterred to In thia Specliltcatlion i
2|VIDZILES HUST HDT BE LOCATED 1M DOMNCOMERE ]

[ a-115-2 | 3-122-0 | 9-156-1 | 3-1682 | 3-200-2 |

509137 ¢7?
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[Contract: 10E0541A01
21y (s |Equip. No.: 58-D-03 Ll
’ Revision : 3 Date : 14-Nov.-201% ’
flam e JZONTAL VESSEL | 5
i rushed HOR L |unit: 58 - Benzene Toulene Fract ﬁﬁéﬁ%&
DATA SHEET ;
FLUOR JP.0. No.:
+ Ipocument No.  DS-58-DA-503 T
ISheet 1 of 2 £TC) CORPORATIGN REV
i Chent: Arabian Indusfrial Fibers Company (Ibn Rushd) Plant: Benzene Toulene Fract
2] Service: TX Oxygen Stripper Receiver SHe: Yanbu, Kingdom of Saudi Arabia
K | DESIGN SKETCH
4
5] VESSEL DIMENSIONS: ID: 1300 TIT: 2600
6
7 2608
: 6 63 D
EES) =)
0 @) @) (e3)
1 lNOTE SJI(NDTE =3 FHEY [—220
2 - | =
- = T T T
14'
15 1 DISTRIBUTOR TYRE (O b
i ' /n:m—.:e.r(—2 ak {
17 P _ I l__
19 l = g I
1 1
191 1 _@_5 [ § § 1
20 =2 LAY
21 5] % 7
22 ry RIS
2
23 360 oD -
24 VORTEX BRIAKER E
1070 & | OWG 3—az 220 =2
25 MAXIMORE T A 2
26 = T !
7] @ 2 I 1210 ¥ GRALE
PRy £a ke,
: &
- <
0
3
32
33
34
35 DESIGN CONDITIONS CONSTRUCTION
36| Pressure; 7.0 bar(g) MATERIALS CORROSION ALLOWANCE
37 At: 120 C Shell: SA-516-70N(K.C.S) {(Note7) mm 3
38] vacuum: ) FV bar(g) Internats: C.8. nia mm
39| At: 120 °C Lining/Cladding: nfa nia mm
40| Min. Design Metal Temp: 6 G Head SA-516-7TON(K.C.5) (Note7) mm 3
41 At: MAWP bar(g) Boot SA-518-TON(K.C.S) (Note7)  mm 3
42] Liquid Level: (Note 4) (Note 14) mm INTERNALS 0
4348 Specific Gravity of Liquid: 0.834 BULK LiQuiD
44 DENSITY HOLBbUP AP
45 OPERATING CONDITIO_NS DESCRIPTIGN kgim?® Vol % bar
46] Pressure +: 3.1(Note 5) bar{g} Packing/Tray: nfa nfa nfa 1]
47 At; 52 °C Catalyst; nfa nfa n/a
48] Vacuum -: bar(g) Mist Eliminator; n/a n/a n/a
48] At °C
50] Low Temperature: ‘C NOTES & SPECIAL CONDITIONS
51 At bar(g) Stress Relieve (Process Reason Only):|No
52] Hydrogen Parial Pressure: bar{g) Vessel In Special Service:
] | At: c Steamout Required: Yes
54 INSULATION
55] Type: nfa
56| Req'd Thickness: nfa
57] Fireproofing: I n/a
58
58
60
61
82
&3




von N [Contract: 10E0541A01
o T 0 W ) 3 |Equip. No.:58-D-03 ol 2
. * HORIZONTAL VESSEL |revision : 3 Date ; 14-Nov.-2011 - .
’gi‘g%ﬁg {“mﬁhg’g DATA SHEET IUnit : 58 - Benzen Toulene Fract ,ﬁﬁggﬁ‘é&
P.O. No. :
FLUOR |Document No. DS-58-DA-503
d [Sheet : 2 of 2 CTCICORPDRATION. [ REV |
NOZZLE SCHEDULE
1 SIZE PRESSURE
2 TAG QTY in RATING - DESCRIPTION
3 ' AE 1 1-1/2 150# RFLWN |EQUALIZING : ’

4 Al 1 3 150# RFWN |INLET

5 AM 1 24 150# RFWN  |[MANWAY W/ DAVIT

5 AS 1 2 150# RFLWN |STEAMOUT(NOTE 12) 0

7 AU 1 3 300# RFWN |RELIEF 3

8 BB 1 4 150# RFWN  JVENTILATION

9 BK1 1 2 300# RFLWN |LEVEL

10 BK2 1 2 300# RFLWN JLEVEL

1! BL1 1 2 300# RFLWN |LEVEL
12} BL2 1 2 300# RFLWN |LEVEL
13| BN 1 4 150 RFWN |OUTLET

14] BR1 1 1-1/2 150# RFLWN [LEVEL ALARM

18] BR2 1 1-1/2 150# RFLWN [LEVEL ALARM

16§ BO 1 2 150# RFLWN [OUTLET 0
17| Bv 1 2 150# RFLWN |VENT
18] BW 1 2 150# RFLWN |OUTLET

1]
20}
21
22
23
24
25
2]
Pri |
28]
29
s0] NOTES:
311 1. One vessel required with mark no. 58-D-03. 0
3z 2. Estimated thicknesses listed below are estimate based on the ASME Code requirements and are meant to be used for quotation. 2
33 purposes only.
4] 3. Dimensions are in millimeter unless otherwise noted.
35| 4. Vessel shall have a Normal Liquid Leve (NLL) hold-up 20 mm above vessel centerline. HLL : 777 mm, LLL : 563 mm. 0
38| 5. The process design is to be checked and revised as necessary by CTC! during detailed design before 0
37 issuing approved for purchase.
38] 6. Applicable specifications: IRII-SP-000-A-K007, 22854-5P-000-A-003, 22854-SP-000-A-004, 22854-SP-000-D-001, 22854-SP-000-WW-
39 22854-SP-000-W-002, 22854-5P-000-W-003, PO1-E07, T01-S01, 3-11.
4o} 7. Corrosion Allowance (C.A.) shall be as follows:
41 Main shell/head C.A. = 3.0 mm Boot shellthead C.A. = 6.0 mm
42] 8. Vessel and boot heads are 2:1 Elliptical. 0
43] 9. Paint coating shall be in aceordance with SES-PCS-3.
44| 10. Following UOP standards apply: 3-122, 3-123 and 3-183.
45| 11. ASME code stamp is required.
46] 12 Steamout at 150( 232 max.)’C and 3.5(4¢.Tmax.) bar(g} V]
47} 13 New vessel, with boot 360 mm OD x 1070 mm. 0
48] 14 Boot interface liquid level : HLL : 1032 mm, LLL : 748 mm. 0
49
50,
51
s2]
53
54 ITHE ESTIMATED MECHANICAL WEIGHTS {kg) 2
ss] IFABRICATED 2070
sel IEMPTY 2570
57 |[OPERATING 4430
s8] [FULL OF WATER 6720
59] ITHE ESTIMATED WALL THICKNESS {mm) 2
sof ISHELL 9
1] {HEADS 7
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DOCUMENT TITLE:
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ARABIAN
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CERTIFIED
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552840

TConiract: 10EQB41AD1
iy g2t Roviions. S0 Date : 11-Aug.-2011 :
- : ate : 11-Aug.- 2
ihm riimhe] | HORIZONTAL VESSEL [Revis 2 b
P.D. No.:
FLUOR, |Document No. ~ DS-53.DA-505
IShEEt 1 Of 2 CTC1 CORPORATION
1] Client: Arabian Industrial Fibers Company Plant: Parex
2] Service: Raffinate Column Receiver Site: Yanbu, Kingdom of Saudi Arabia
3 DESIGN SKETCH
4
5] VESSEL DIMENSIONS: ID: 3505 TIT: 11100
[ 11100 .
7
: (o) (&) 62 6 () A
0 @ 6L
11
12| ] o]
13 I+ T T 7"
14 ! I
15 ' :
186 ] ]
RS TRIGUTOR
17 ) w7 T~ | |
18] I = I_
19 -w}——-——-—-—-—g—-———-""-—---—- e
20 VORTEX _BREAKER
21 o & |
]
2 . . * : A
23 ¥ =
24 1" ¥ & &
25 Es i
26 575 10
; [y :
28 — =
29 VORTEX BREAXER 2
1780 NQTE &) -
0]
3
;
33
34]
35 DESIGN CONDITIONS CONSTRUCTION _
35 Pressura; 4.5 har(g) MATERIALS CORROSION ALLOWANCE
37 Al 215 T Shell: SA-516-70 3 mm
38] Vacuum: FV har(g) Internals: C.S. n‘a mm
39 At 60 T Lining/Cladding: n/a n‘a mm
40] Min. Design Metal Tamp: 9 (Note 11) [+ Head SA-516-70 3 mm
41 Af: MAWP bar(g) Boot SA-516-70 [ mm
42] Maximum Liquid Level: {Note 4, 9) mm INTERNALS
43] Speciiic Gravily of Liquid: 0.826 BULK LIQUID P
44] DENSITY HOLDUP
45 OPERATING CONEITIONS DESCRIPTION kafrn? Vol % bar
46] Pressure +: 0.07 barig) Packing/Tray: nfa n/a nfa
47 Ab: 66 jo Catalyst: nla nfa nfa
48] Vacuumn - : barlg) Mist Eliminator: nfa nfa nfa
49 At: [+
508 Low Temperature; T NOTES & SPECIAL CONDITIONS
51 At: bar{g) Stress Relieve {Process Reason Only): |No
52§ Hydrogen Parlial Pressure; barfa) Vessel In Special Service:
55 Al — [ Steamout Required: Yes {Design for FV)
54 IN;S&ATION
ssl Type: Hot
56 Req'd Thickness: 40 mm
87] Firgproofing: Yes (75 mm)
L |
59
60|
81
62]
63

Nalice: This decument has not been published and is the sale property of tho Fluor Corparation, and is lent la the barrawer for his confidential use anly: and in consideration of the loan of this drawing, tha bomewar promises and agrees 1o
retiam it upon roquiost and agrees thatll shall nel be reproduced, copied, lent or othervise disposed of directly or indireclly, nor used for any purpose other than that for which It is specifically furmished,
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P " ontract: 10E0541AC1
:_LLIJ U..._l I Equip. No.: 53-D-05 Aol
. J HORIZONTAL VESSEL  [Revision: 2 Date : 11-Aug.-2011 =abia
'Il.}h fushd DATA SHEET = 0 N 53 - Parex
.0.No.:
FLUOR, ocurr:lent No.2 o 3 DS-53-DA-505 R O
NOZZLE SCHEDULE —

1 1 SIZE PRESSURE

2 TAG ary in RATING DESCRIPTION

3 AE 1 3 150# RFWN [EQUALIZING

4 Al 1 12 150# RFWN _|INLET W/ INLET PIPE

5 AM 1 20 150# RFWN  [MANWAY W/ DAVIT

5 AS 1 2 150# RFWN [STEAMOUT (Note 10) 0

7 BB 1 8 150# RFWN |VENTILATION W/ BLIND

g BK1i 1 i-1/2 150# RFLWN _|LEVEL

9 BK2 1 4-142 150# RFLWN |LEVEL
10 BL1 1 2 300# RFWN [LEVEL - LLS
g8 | BL2 1 2 300# RFWN [LEVEE - LLS
12| BN 1 12 150# RFWN [OQUTLET W/ VORTEX BREAKER
13 BO 1 4 150# RFWN  [VAPOR OUTLET
14] BV 1 2 150# RFWN  [VENT
15I BwW 1 2 150# RFWN  |OUTLET W/ VORTEX BREAKER
1§
17]
18]
19]
20
21
22
23
24
25] MNOTES:
26] 1} This vessel tag number 53-D-05 is an existing vessel in the same service. The only change is higher design pressure, 0
27 Existing design condition: 3.9 bar(g) @ 215 “C, new design condition: 4.5 bar(g) @ 215 °C. 0
28] 2} Based on vessel fabricator's calculations and MAWP (MAWP 6.5 bar(g) hot and correded), the vessel is satisfactory for the higher
29 design pressure, CTCI to verify the available thickness after evaluating maintenance records and performing UT testing and confirm, 0
3o CTClto vessel is satisfactory provide necessary ASME code documentation for the repair "R” stamp and new nameplate. 0
31 3) Dimensions are in millimeter unless otherwise noted. .
32t 4) Vessel shall have a Normal Liquid Level (NLL) held-up to vessel centerline. Liquid level: HLL = 2299 mm, LLL = 1201 mm. 0
331 5) Vessel heads and boot are 2;1 Elliptical. 0
24]  6) Fornozzle elevation and arientation refer to vendor cerlified drawing no. D98-4754101 (Sheet 1 of 8) Rev.4 dated 6/10/97.
as| 7) For details of distributer refer to vendor certified drawing no. D96-4754101 (Sheet 4 of 8) Rev.? dated 4/2/97.
361 8) For details of vortex breaker refer to vendor certified drawing no. DB6-4754101 (Sheet 2 of 8) Rev.3 dated 6/10/97. o
371 9) Bootinterface liguid level: HLL = 997 mm, LLL =783 mm. 0
ag] 10) Steamout at 150 (232 max.} °C and 3.5 (4.1 max.} bar {g}. 0
331 11) The Min. Design Ambient Temperature should be 6 “C. 0

EIGHTS ARE BASED ON VENDOR CERTIFIED DRAWING No, D96-4754101

s3f [wi
54 |ESHT. 3 of 8) REV.4 DATED 4/2/97 {kg)
5| [EMPLY 28818

79618

THICKNESS ARE BASED ON VENDOR CERTIFIED DRAWING No. D36-4754101
SHT. 1 of 8) REV.4 DATED 6/10/97 {mm}

151363

13

13

Nalice: This decument has nat been published and is the sole property af Lhe Fluor Corporatian, and is lent 1o the borrower for his confidentiat use only: and in consideration of the laan of this drawing, tho bermower promises and agiees 1o return it
upon request and agrees that it shall not ba reproduced, copied, lenl or otherwise disposed of directly or indirectly, nor used for any purase other than that for which it is specifically furnished.
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Caee . [Contract: 10E0541A01

2y el [Equip. Noz 53-D-08 Salae

. Revision : 2 Date : 11-Aug.-2011 2 il

ilsA rushel 1| HORIZONTAL VESSEL IUnit 3 53 Parox ate ug salsia

DATA SHEET Ip.o Now-
FLUOR, [Bocument No.  DS-53-DA-508
lSheet 1 Of 2 CTCICORPORATION

1| Clent: Arablan Industrial Fibers Company Flant: Parex
28 Service: Extract Column Receiver Site: Yanbu, Kingdom of Saudi Arabia
E | DESIGN SKETCH
5] VESSEL DIMENSIONS: ID: 2300 TIT: 7200
€] 7200
7
: ® ® @
g
0 ®)
11
12 ._-_i
13| —_
14 T T
15
16 DISTRIBUTOR
17 1 HOTE 7,
18 ]
19 e
20 - - - g
23 ) o
22 1
23
: | B
2 | ¢
26 _L

&)
@)
®-
®-

30
31
32
23 7777 7/ Gran
as] DESIGN CONDITIONS CONSTRUCTION
———

a8] Pressure: 4.5 bar{g) MATERIALS CCRROSION ALLOWANCE
37| At 215 E Shell: SA-516-70 3 mm
38| _Vacuum: Fv bar(g) Internals: C.S. nfa mm
L | At 121 < Lining/Cladding: n/a nfa mm
4¢] Min. Design Metal Temp: 9 (Note 10) T Head SA-516-70 3 mm
41' At: MAWP bar(g)
42' Maximum Liquid Level: {MNote 4} mm INTERNALS
43| Specific Gravity of Liguid: 0.770 BULK LIQUID AP
4] — DENSITY | HOLDUR
EE | OPERATING CONDITIONS DESCRIPTICN kglm’ Vol. % bar
4g] Pressure +: 0.07 bar(g} Packing/Tray: n/a nfa nfa
a7| At 121 < Catalyst: nfa nfa nfa
ag| Vacuum -: bar(g) Mist Eliminator; nfa nia nfa
L | At T
50| Low Temperature: T NOTES & SPECIAL CONDITIONS
51 At bar{g} Stress Relieve {Process Reason Only): |iNo
s2] Hydrogen Partial Pressure: bar(a) Vessel In Special Service:
53] Al T Steamout Required: Yes (Design for FV)
54 INSULATION
55| Type: Hot
56] Reg'd Thickness: 40 mm
57] Fireproofing: Yes (75 mm)
|
59
60
61
62,
63

Notice: Thisd has not been and s the sofe property of tho l?ruor Corporation, and is fent to the bomawer for his canfidential use anly; and in consideration of tha lean of this drawing, the bomower promises and agrees to

retum it upon request and agrees Lhat L shall not be reproduced, copied, lent or otherwisa disposed of directly or indirectly, nor used for any purpase alher than that for which it is specifically furnished.



55280

—ae - Contract: 10E0541A01
a0y | Equip. No.: 53-D-08 Sl
. HORIZONTAL VESSEL [Revision: 2 Date : 11-Aug.-2011 aakia
1 hn fUShd DATA SHEET Unit : 53 - Parex
P.O. No. :
FL IJO-R_e Ilg;:::{r:'ent N0.2 of 7 D5-53-DA-508 CTL) CORPORATION ey
NOZZLE SCHEDULE —

1 SIZE PRESSURE

2| TAG QTyY in RATING DESCRIFTION

3| AE 1 3 150# RFWN [EQUALIZING

4] Al 1 10 150# RFWN_JINLET W/ INLET PIPE

H | AM 1 20 150# RFWN__IMANWAY W/ DAVIT

| AS 1 2 150# RFWN__|STEAMOUT (Note 9) 0

7] BB 1 6 150# RFWN _{VENTILATION W/ BLIND

| BD 1 2 150# RFWN _|DRAIN

| BL1 1 2 300# RFWN JLEVEL -LLS
0] BL2 1 2 300# RFWN _JLEVEL -LLS
11 BN 1 10 150# RFWN  JOUTLET W/ VORTEX BREAKER

12 BO 1 3 150# RFWN_ JOUTLET
13 BV 1 2 150# RFWN  |VENT
14]
15
15
17
18
19
20
21
22
23
24
251 NOTES:
26 1) This vessel tag number 53-D-08 is an existing vessel in the same service, The only change Is higher design pressure. 0
27 Existing design condition: 3.9 bar(g} @ 215 °C, new design condition: 4.5 bar(g) @ 215 °C. 1]
28] 2) Based on vessel fabricator's calculations and MAWP (MAWP 6.5 bar(g) hot and corroded), the vessel is satisfactory for the higher
29 design pressure. CTClI to verify the available thickness afier evaluating maintenance records and performing UT festing and confirm. 0
30 CTClto vessel is satisfactory provide necessary ASME code documentation for the repair "R” stamp and new nameplate. 0
3] 3) Dimensions are in millimeter unless otherwise noted.
32|  4) Vessel shall have a Normal Liquid Level (NLL) hold-up to vessel centerline. Liquid Level: HLL = 1516 mm, LLL = 784 mm. 0
33  5) Vessel heads are 2:1 Elliptical
3] 6) For nozzle elevation and orientation refer to vendor cerlified drawing no. DA-7034-26-001 Rev.3 dated 7/7/97.
351 7) For details of distributor refer to vendor certified drawing no. DA-7034-26-001 Rev.3 dated 7/7/97.
36| 8) For details of vortex breaker refer to vendor certified drawing no. DA-7034-26-001 Rev.3 dated 7/7/97.
x| 9) Steamout at 150 (232 max.} *C and 3.5 (4.1 max.) bar (g). 0
38| 10) The Min. Design Ambient Temperature should be 6 ¥C. 0
ag,
40)
41
424
43
44
45|

WEIGHTS ARE BASED ON VENDOR CERTIFIED DRAWING No. DA-7034-26-001

EE¥3 DATED /7197 l'gg)
MPTY 8500

QOPERATING 23100
FULL OF WATER - 43500
THICKNESS ARE BASED ON VENDOR CERTIFIED DRAWING No. DA-7034-26-001

éﬁ%a_mﬁn Zizi97 [mm)
LL 12

HEADS 15
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e s Contract: 10ED541ACT
:.I._LI.IJ u__l I Equip. No.: 53-D-10 2
. Revision @ 2 Date : 11-Aug.-2011 || Li3
ilsm rushel | HORIZONTAL VESSEL ekt 3 Parox - -
P.0. No.: sabia
FLUOR, DocumentNo.  DS-53-DA-510
Sheet 1 of 2 REV |
1} Client: Arabian Industrial Fibers Company Plant: Parex
21 Service: Finishing Column Receiver Site: Yanbu, Kingdom of Saudi Arabia
3 DESIGN SKETCH
4
s| VESSEL DIMENSIONS: ID: 2200 T 5700
3 5700
7
i W ® & @ & @
I ) B
i 4 - =
I o I M T T 71" ——
14
15 DISTRIBUTOR
1§ F / (NOTE 7) I
17 ' o 1
18] —+——————- Bl —— = —— — -
i 8 oo
20 ‘e -EB» '
: A
22 I | & e B
2 | & L | {
24 582 1D 4 BIS
25 VORTEX BIREAKER T
(NOTE B) N @
26} N ‘ £
7] () E
28] Z
29 | t710 <
30
3 é’ GRADE
u TINE A
33
34
35 DESIGN CONDITIONS CONSTRUCTION -
35] Pressure: 4.5 bar(g) MATERIALS CORROCSION ALLOWANCE
arf At: 121 < Shell: SA-516-70 3 mm
38] Vacuum: FV barlg} Inlernals: C.8. nfa m
as| At 66 T Lining/Cladding: n/a na mm
40| Min. Design Mtal Temp: 9 (Note 11) < Head: SA-516-70 3 mm
af Al: MAWP bar(g) Bool: SA-516-70 [3 mm 0
42| Maximum Liquid Level: (Note 4, 9) mm INTERNALS — 0
43] Specific Gravity of Liquid; 0.812 BULK LIQUID
44 DENSITY HOLDbUP AP
45] OPERATING CONDITIONS DESCRIPTION kgim? Val. % bar
a5] Pressure +: 0.07 har{g) Packing/Tray: n/a n/a nia
47 At 66 T Catalyst: nfa nia nia
48] Vacuum - : har(g) Mist Eliminator: nfa nla n/a
49 At T
50] Low Temperaiure: T NOTES & SPECIAL CONDITIONS
59 At: bar{g) Stress Relieve (Process Reason Only): |Yes (Boot Head only)
52| Hydrogen Partial Pressure: bar(a) Vessel In Special Service:
53] At _ [ Steamout Required: Yes (Design for FV)
s4] INSULATION
558 Type: Hot
56§ Req'd Thickness: 40 mm
57| Fireproofing: Yes (75 mm})
2 |
58
60
61
62}
63

Metice: This decamnent has nal been published and is (he sole property of the Fluor Corporalion, and is lent Lo the bomower for fiis confidential use anly: and in consideration of the laan of this drawing. the borower promises and agrees lo

rstumn it upon request and agrees Lhat itshall nat be reproduced, copied, lent or otherwise disposed of directly of indirectly, nor used for any purpose other than thal for which it is specifically fumished.
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- . Contract:  10E0541A01
:——LUJ LH I Equip. No.: 53-D-10 ﬁ_||_|_|_|
. HORIZONTAL VESSEL Revision: 2 Date :11-Aug.-2011 .s‘.r_'lla"la
1|:.n (Uﬁhd DATA SHEET IIUnii: 53 - Parex @
P.O. No. :
FL l’ORc Ilg;:::“em N°‘2 &5 DS-53-DA-510 CTCIGARPORATION gy
NOZZLE SCHEDULE — —
1 SIZE PRESSURE
2 TAG QTy in RATING DESCRIPTION
3 AE 1 2 150# RFWN [EQUALIZING
4 Al 1 8 150# RFWN [INLET W/ INTERNAL PIPE
5 AM 1 20 150# REWN  [MANWAY W/ DAVIT
G AS 1 2 150# RFWN _[STEAMOUT (Note 10) o
7 BB 1 6 150# RFWN  [VENTILATION W/ BLIND
8 BKi1 1 1-142 150# RFLWN _|LEVEL
a] BK2 1 1142 150# RFLWN _|LEVEL
10] BL1 1 2 300# RFWN_|LEVEL -LLS
1| BLZ 1 2 300# RFWN [LEVEL-LLS
- I BN 1 8 150# RFWN [QUTLET W/ VORTEX BREAKER
13|_ BO 1 3 150# RFWN  |OUTLET
4] BV 1 2 150%# RFWN__[VENT
15} BW 1 2 150# RFWN _ [QUTLET W/VORTEX BREAKER
18
17]
18]
1s]
El |
21
22
23
24
25] NOTES:
260 1) This vessel tag number 53-D-10 is an existing vessel in the same service. The only change is higher design pressure. 0
27| Existing design condition: 3.9 bar(g) @ 121 °C, new design condition: 4.5 bar{g) @ 121 °C. 0
27f  2) Based on vessel fabricator's calculations and MAWP (MAWP 6.37 bar(g) hot and corroded), the vessel is satisfactory for the higher
28 design pressure. CTCI ta verify the available thickness after evaluating maintenance records and performing UT testing and confirm. 0
29 CTCl to vessel is satisfactory provide necessary ASME code documentation for the repair "R" stamp and new nameplate. 0
301 3) Dimensions are in millimeter unless otherwise noted.
) 4) Vessel shall have a Normal Liguid Level {NLL) hold-up to vessel centerline. Liquid level: HLL = 1466 mm, LLL = 734 mm. 0
32| 5) Vessel heads and boot are 2:1 Elliptical. 0
3]  6) Fornozzle elevation and orientation refer to vendor certified drawing no. DA-7034-28-001 Rev.3 dated 6/30/97.
34l 7) Fordetails of distributor refer to vendor certified drawing no. DA-7034-28-001 Rev.3 dated 6/30/97.
351 8) Fordetails of vortex breaker refer to vendor cerified drawing no. DA-7034-28-001 Rev.3 dated 6/30/97.
38]  9) Boot interface liquid level: HLL = 997 mm, LLL = 783 mm. 1
37| 10) Steamout at 150 (232 max.} °C and 3.5 (4.1 max.) bar (g). 0
sa] 11) The Min. Design Ambient Temperature should be 6 “C. 0
39
40
41
42
43,
441
45|
46|
47|
48|
49
50
51
521 IWEIGHTS ARE BASED ON VENDOR CERTIFIED DRAWING No. DA-7034-28-001
" |BEV.2 DATER G307 kol
54 JEMPTY 8400
s5] JOPERATING 20600
56 FULL OF WATER 35100
571 |THICKNESS ARE BASED ON VENDGR CERTIFIED DRAWING No. DA-7034-28-001
| |BEM2 DATED Sisn/az )
sof |SHELL 2
€0 HEADS 15

Notice: This document has ot baen published and is the scle property of the Fluar Corporalion, and is [enl to the borrower far his confidential use only: and in consideration of the laan of this drawing, the borrower promises and agrees 1o retum it

upon requast and agrees that it shall not be reproduced, copied, lent or otherwise disposed of directly or indirectly, nor used for any purpose other than that for which it Is spedifically fumished.
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g 0 S0 A CUSTOMER S0 N dSZZ\ TEST PRESSURE PSIG._ | 294. 20.27 Bar @ 282. (19.44 Bor o
. NOTE L-2 172 AN\ | 857 ToEsio v, ook 419, @150 248, (120.0)
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Er _E - — - — - 4 SPECIFICATIONS
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_ g 25
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0 Te |l 18 IS0MRF WN__ |OUTLET GASKETS: 175" (4.44) THK. 316SS SP. WD. GRAFOIL W/ 316SS INNER RING
@ Q S7 |l [3/4° 6000HCPLG. |VENT W/ PLUG RIB: 3/16° (4.76) THK. 316SS DBL. JKT'D. GRAFOIL
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