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CHE4117: Design Project

Formaldehyde

ABBREVIATIONS: ENERGY DUTIES
Steam (12 bar) 40 Combusted CP-1 539 kW
BFW = Boiler Feed Water 117 l—' off-gas to HX-1 (2154) kW
DMW = Demineralised Water stacy HX-2 963 kW
™ =Towns Water 113 HX-3 3918 kW
112 HX-4 2612 kW
BFW _Q < HX-9 HX-5 801 kW
HX-6 590 kW
P-5 HX-7 2350 kW
HX-8 1620 kW
114 116 50 HX-9 1478 kW
Natural Gas (normally zero flow) HX-10 1353 kW
D-3 < RXN-3 HX-11 153 kW
115 Air P-1 0.5 kW
39 49 P-2 3.5 kw
38 P-3 0.35 kW
37 P-4 3.0 kw
33 P-5 4.0 kW
129 Stage 4 W DMW P-6 4.5 kW
FT-1 104 128 48 P-7 1.5 kW
[ P-10 P-8 2.0 kKW
L 17 109 P-9 0.5 kw
15A P-8 P-10 0.1 kW
RXN-1 (0) kW
RXN-2 (0) kW
RXN-1  RXN-2 32 126 RXN-3 2117 kW
110 120 D-2 TRB-1 539 kW
HX-2 108 106 Stage 3
BFW 127 HX-6
100 HX-4 HX-3 105
121 31
107 P-9 29 30
124 45
14 19 P-7 Product
Stage2 | ABS-1 Grade B
18 125 HX-7 3717
20
118, 28 27, 26 25
Demister| 13 HX-10 12 24
122
CP-1 119 < HX-5 P-6
TRB-1 Stage 1 12 HX-8
| a7
Product
Filter ' 11 21 Grade A
1 54/1
Air 1] 8 9 HX-1 22
23
Filter 7
4 5 1 P-4
Methanol 10 ITEMS:
P-1 P-2 ABS-1  Absorption Column
ﬂ 3 CP-1 Feed Gas Blower to Vaporiser
2 l[> q D-1 Steam Drum on HX-4
DMW 1] D-2 Steam Drum on HX-3
Filter V-1 D-3 Steam Drum on RXN-3
FT-1 Flame Trap on Reactor Feed Line
Stream Number 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 HX-1 Methanol Feed Vaporiser
HYSIM identifier LPAir MainsWater | WaterFeed | Meth.Pipe | Meth.Pipe | Meth.Feed | AqMethanol | LPGas HPGas cce DDD EEE FFF / AAA | ProcessVap | Total Feed - - - - CoolEff AbsFeed - - HX-2 Methanol Superheater
Vapour fraction - 1 0 0 0 0 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 0 0 0 HX-3 Waste Heat Boiler (for RXN-2)
Temperature °C 37.0 37.0 37.0 37.0 37.0 37.0 37.0 43.6 121.6 62.1 62.1 72.6 86.5 62.1 158.3 158.3 158.3 170.0 170.0 170.0 90.0 75.0 75.0 60.0 HX-4 Waste Heat Boiler (for RXN-1)
Pressure kPa 101 400 185 110 110 185 185 101 185 185.0 245.0 215.0 185 185 170 170 170 145 145 145 130 130.0 170 130 HX-5 Reactor Effluent Cooler
MASS FLOW kg.s™ 3.221 0.226) 0.226] 1.742 1.742 1.742 1.968 5.948] 5948 23.945| 23.945] 23.945] 23.945 7.916 7.916] 3.166! 4.750 3.166! 4.750 7.916] 7.916! 29.7 29.7, 29.7 HX-6 Stage 3 Recirculation Cooler
MASS FRACTION HX-7 Stage 2 Recirculation Cooler
Formaldehyde - 0.000; 0.000 0.000; 0.000! 0.000] 0.000! 0.000| trace trace 0.000] 0.000! 0.000 0.000; 0.000| trace trace trace 0.181 0.181 0.181 0.181 0.540] 0.540; 0.540 HX-8 Stage 1 Recirculation Cooler
Methanol - 0.000! 0.000 0.000; 1.000 1.000 1.000 0.885| trace trace 0.315] 0.315 0.315] 0.315] 0.220| trace trace trace 0.003 0.003 0.003 0.003 0.010 0.010 0.010 HX-9 Economiser
oxygen | __ - )._o0225] __o0o00| __oo000] __0000| _ 0000l 0000 _ 0000| _0.122| o422 _o0ooof _ocoof _ oooo _oooof _oosef oooa oosef oosef o001 o001l _ oo01f _ooo0r] __ooo0l 0000 __o0.000 HX-10  Vaporiser Recycle Heater
Water - 0.032] 1.000 1.000 0.000! 0.000]| 0.000; 0.115 0.046] 0.046 0.685| 0.685] 0.685| 0.685| 0.063 0.063| 0.063] 0.063 0.153] 0.153 0.153| 0.153] 0.450 0.450] 0.450 HX-11 Serpentine Cooling Coils
Hydrogen - 0.000! 0.000 0.000; 0.000! 0.000] 0.000! 0.000 0.006; 0.006: 0.000] 0.000! 0.000 0.000; 0.005 0.005] 0.005! 0.005] 0.010; 0.010 0.010] 0.010: 0.000| 0.000; 0.000 P-1 Methanol Feed Pump
(Carbon Dioxide | - __|.__o000] __oooof _oooo] __oooof o000l ool _oooo| _o0ss| __ooss| _ oooo| _ooool o000l _oooof _0029| _ o029 _0029] o020 _o0se| _o0so| _ooso| _o.0se| _oooof 0000] __o0.000 P2 Liquid Recirculation Pump
Carbon Monoxide - 0.000; 0.000 0.000] 0.000! 0.000] 0.000! 0.000 0.002] 0.002 0.000] 0.000! 0.000 0.000; 0.002 0.002] 0.002! 0.002 0.003; 0.003 0.003] 0.003; 0.000| 0.000; 0.000 P-3 Boiler Feed Water Pump
Formic Acid - 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0001 0.0001 0.0001 0.0001 0.0002| 0.0002 0.0002 P-4 Stage 1 Recirculation Pump
Nitrogen - 0.743; 0.000 0.000; 0.000! 0.000] 0.000! 0.000 0.785, 0.785 0.000] 0.000! 0.000 0.000; 0.590 0.590] 0.590! 0.590] 0.590! 0.590 0.590] 0.590! 0.000] 0.000; 0.000 P-5 Boiler Feed Water Pump
P-6 Stage 2 Recirculation Pump
Stream Number Units 25 26 27 28 29 30 3 32 33 34 37 38 39 40 M 42 43 44 45 46 47 48 49 P-7 Stage 3 Recirculation Pump
HYSIM identifier PRODUCT! - - - AbsWater - Ohead_Total| RecVap_a Off-gas Exhaust2 - - - - ExtraAir P-8 Stage 4 Coolant Pump
Vapour fraction - 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 1 P-9 Boiler Feed Water Pump
Temperature °C 60.0 60.0 63.0 63.0 48.0 51.0 51.0 40.0 37.0 37.0 50.0 50.0 50.0 206.4 37.0 60.0 60.0 63.0 63.0 63.0 63.0 37.0 37.0 P-9 Boiler Feed Water Pump
Pressure kPa 130 130 240) 280 240) 265 305 265 400 495| 110 101 110 101 150 130 130 130 130 130 130 150 110 P-10 Absorber Water Pump
MASS FLOW kg.s™ 2.646! 27.1 41.2 41.2 41.2 13.7 13.7 13.7 0.328 0.328] 5.599! 2.727) 2.872, 4.590 0.069) 0.187. 2.458 0.273] 0.273 2.458] 2.458 0.017] 1.718 RXN-1  Catalytic Reactor (40 % load)
MASS FRACTION RXN-2  Catalytic Reactor (60 % load)
Formaldehyde - 0.540] 0.540 0.289] 0.289 0.289] 0.199] 0.199 0.199] 0.000 0.000| trace trace trace 0.000 0.000] 0.540] 0.540 0.370] 0.370 0.540] 0.540 0.000] 0.000] RXN-3  Tail Gas Burner
Methanol - 0.010; 0.010 0.005; 0.005: 0.005] 0.003! 0.003 0.003; 0.000! 0.000| trace trace trace 0.000 0.000] 0.010! 0.010] 0.080; 0.080 0.010] 0.010! 1.000 0.000; ST-1 Methanol Storage Tank
Oxygen __.0000| 0000 __ogool _ o000l _ooool _o0o00| _oooof _oo0o|  ooo0of _o001] __o001f _o0oor] o014 _o0oool o000 __oooof _oo00) __oooof o000l __oooof _ o0o00] o225 ST-2  Grade B Formaldehyde Buffer Tank
0.450 0.706 0.706 0.706| 0.798; 0.798 0.798; 1.000 1.000 0.063; 0.063 0.063; 0.129 1.000 0.450! 0.450] 0.550; 0.550 0.450] 0.450. 0.000] 0.032, ST-3 Grade B Formaldehyde Grading Tank
0.000 0.000] 0.000 0.000] 0.000! 0.000 0.000] 0.000 0.000] 0.014] 0.014 0.014] 0.000 0.000] 0.000; 0.000 0.000] 0.000 0.000] 0.000! 0.000] 0.000] ST-4 Grade A Formaldehyde Buffer Tank
000 __0.000| __0.000| 0000 _0.000| o000l 0000 _o0.000] _oooof o000l ~o0s3] _ oossf _oo0s3| _oos7| _oooof _o000] _o000| _00oof _0o000| __o0000| 0000 _0.000| _ 0.000 ST-5  Grade A Formaldehyde Grading Tank
Carbon Monoxide - 0.000; 0.000 0.000; 0.000! 0.000] 0.000! 0.000 0.000; 0.000! 0.000] 0.005! 0.005 0.005; 0.000 0.000] 0.000! 0.000 0.000; 0.000 0.000] 0.000! 0.000| 0.000; TRB-1  Turbine to drive CP-1
Formic Acid - 0.0002 0.0002 0.0001 0.0001 0.0001 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0002 0.0002 0.0001 0.0001 0.0002 0.0002 0.0000 0.0000 V-1 Water Let-Down Valve
Nitrogen - 0.000! 0.000 0.000] 0.000! 0.000] 0.000! 0.000) 0.000] 0.000 0.000] 0.834/ 0.834) 0.834] 0.800 0.000] 0.000: 0.000] 0.000] 0.000 0.000] 0.000! 0.000] 0.743]
Stream Number 100 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126 127 128 129 130
HYSIM identifier - - - - B - - - - - Steamib_| Condensi | BFWater4a | BFWater4b | BFWaterdc - - Steamda | Steamdb | Condensd' | Steam4c | Condensdc' - } - - - - - - -
Vapour fraction - 0 0 0 0.75 1 0 0 0 0.75 1 1 0.9417 0 0 0 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 Title: Formaldehyde Plant Process Flow Diagram
Temperature °C 100.0 100.0 151.9 151.9 151.9 100.0 100.0 151.9 151.9 151.9 151.9 100.2 100.0 100.1 189.5 189.5 188.0 188.0 188.0 187.4 188.0 187.4 30.0 45.0 30.0 45.0 30.0 41.0 30.0 30.0 35.0 Process: Non-distillative silver catalyst (off-gas recycle)
Pressure kPa 400! 500| 500 500 500) 400! 500] 500 500 500) 500 102 400 1270 1240 1240 1200 1200 1200 1185 1200 1185 400! 360| 400| 360 400| 360 400 525 485 Original: Sasha Trandafilovic
MASS FLOW kg.s” 1.086 1.086 1.086 1.599 1.086 1.628 1.628 1.628 2.398 1.628 2.714 2.720) 1.720 1.720 1.720 1.720; 1.720 1.720 0.569 0.569)| 0.484 0.484| 25.9 25.9 37.5 37.5 12.8] 12.8, 7.32 7.32 7.32 Revised by: David I. Verrelli
FRACTION WATER - 1.000 1.000 1.000 1.000! 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 Revi "F"
Date 09/10/1999
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CHE4117: Design Project s —RCH1_In RCH1_out —
The Process Flowsheet (Diagram) l I miiaz
David Verrelli [Group 8] o DrumFeed — DrumRee o (i e el
Saiful Rachel, Hai, Michael, Sasha —=BFliatorls ﬁ fiixers BFlaterlc s e RecL1g2.b
22/08/1999 H-BPump1 BPump1 SteamDrum
«PRODUCT —
Stream Name AAA AbsFeed AbsWater AqMsthanol 888 BFWateria BFWater1b BFWateric BFWater4a BFWaterdb—|- --BFWater4c BurnerFeed CcCcC ColdFsed Condens1
Vapour_Froc D0.00DD 1.0000 D.0000D 0.0000 D0.2305 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000+ 1.0000 0.0000 0.8305 0.9417
Temperoture |C 86.5180s 90.0000= 37.0000= 37.0368 62.0833 100.0000= 100.0153 151.8571 100.0000= 100.1359 189.4517 45,7076 62.0833s 38.1968 100.1843
Pressure kPa 185.0000 130.0000 120.0000# 185.0000 1B5.0000 400.0000+ 500.0000 500.0000¢ 400.0DD0» 1270.0000 124D.000D 110.000C 185.0000 185.0000 102.0000+«
Flow mol/se 957.0421 332.7419 18.1792 66.8933 1252.9148 150.6514 150.6514 221.8490 85.4755 95.4755 95.4755 182.0192 957.0473 295.8688 150.6551
Moss_Flow kg/se 20.0000¢ 7.9159 0.3275¢ 1.9675 27.9159 2.71409 2.7140 3.9966 1.7200 1.7200 1.7200 4.5900 20.00009 7.91589 27141
LiqVol_Flow L/s 21.6455 10.6550 0.3282 2.4151 31.9978 2.7195 2.7195 4.0047 1.7235 1.7235 1.7235 6.0095 21.6455 9.9523 2.7195
Energy kW —26970.2295 3572.8516 =613.5226 | —1896.8556 | ~25984.1970 | —4364.6093 | -—4364.2277 | -5547.3923 | -2766.0752 | -—2763.9706 | —2103.1497 1680.7712 | —28961.0290 738.1688 1402.9055
Stream Nome Condens4’ Condens4b Condens4c | Condensé4c’ Convert_Eff CoolEff DDD DrumFeed EEE Exhausti Exhaust2 ExtroAlr FFF HPGas LPAir
Vapour_Froc 0.0000¢ 0.0000¢ 0.0000+ 0.00009¢ 0.9689 1.0000 0.0000 0.4044 0.0000 1.0000 1.0000 1.0000 0.0000 1.0000 1.0000
Temperoture |C 187.3985 187.3985 187.3985 187.3985 700.0000= 170.0000s 62.0967 151.8571 72.6444 328.4914 206.3792 37.0000= 86.5180s 121.5830 37.0000s
Pressure kPa 1185.0000 1185.0000 1185.0000 1185.0000 160.00D0 145.0000 245.0000 500.0000 215.0000 106.0000 101.0000 110.000D0 185.0000¢ 185.0000¢ 101.0000¢
Flow mol/se 31.5819 31.5819 26.8842 26.8842 332.7419 332.7419 957.0473 372.5042 957.0473 171.9008 171.9008 60.6691 957.0473 228.9755 113.7801
Moss_Flow kyso 0.5690 0.5690 0.4843 0.4843 7.9159 7.9159 20.0000 6.7107 20.0000 4.5900 4.5900 1.7176+ 20.0000 5.9484 3.2212¢
LiqVol_Flow L/s 0.5701 0.5701 0.4853 0.4853 10.6550 10.6550 21.6455 6.7242 21.6455 5.5203 5.5203 1.9775 21.6455 7.5372 3.7087
Energy kw -700.9128 -700.9128 -596.6548 -596.6548 10745.0928 4430.0422 | —28959.2476 -=3596.7701 | —2B102.0568 3134.5079 2473.6871 549.2388 | —26970.4458 2635.0243 1030.0533
Stream Name LPCas MainsWater | MethanolFeed | MethanolPipe | OHead_Total Off-gos PRODUCT ProcessVap Q_Abs Q_Bumer Q_Heat1b Q_Heat2a Q_Heat2b Q_Sugerl' Q_react
Vapour_Froc 1.0000 D0.0000 0.0000 D.0000 1.0000 1.0000 D0.0000 1.0000 2.00009 2.0000e 2.0000¢ 2.0000¢ 2.0000¢ 2.0000¢ 2.0000e¢
Temperature |C 43.5838 37.0000s 37.0355 37.0000s= 50.0000= $0.0000 60.0000 62.0833 0.0000s 0.0000= 0.0000s 0.0000= 0.0000= 0.0000= 0.0000=
Pressure kPa 101.0000 400.0000« 185.0000¢ 110.0000+ 110.0000+« 110.DD00 12D.0000 185.0000+¢ 0.0000+ 0.0000+ 0.0000+ 0.0D00« D.000De 0.0D00« 0.0000#
Flow mol/se 228.9755 12.5395 54.3538 54.3538 236.5498 121.3501 114.3723 295.8674» 0.0000+ 0.0000» 0.0000+ 0.0000+ 0.0000¢ 0.0000« 0.0000¢
Maoss_Flow kys- 5.94B4 D.2259¢ 1.7416 1.7416« 5.5983 2.8724 2.6441 7.9159 0.0000e 0.00009 0.0000¢ 0.0D00+ D.0000D¢ 0.0D00¢ 0.0000¢
LiqVol_flow L/s 7.5372 0.2264 2.1887 2.1887 7.8596 4.0320 3.1235 9.9523 0.0000» 0.0000+ 0.00009 0.0000¢ 0.0000¢ 0.0000+ 0.0000¢
Energy kW 2104.1736 -423.1333 —=1473.7222 —=1473.9474 2205.7159 1131.5323 —2562.5408 2976.8316 =27.5397 0.0000s= 1131.6110 857.1907 857.1907 963.2883 0.0000=
Stream Name RCWI1_In RCW1_out Recliq1 RecLiq2_a Rocliq2_b Reclq3_a ReclLiq3_b | RecOff-gas RecVag__u RacVog_b Stack-gas - Steam1ia Steam1b Steamic Steam4a
Vapour_Froc 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 0.9539 0.75000¢ | 1.0000 0.75000 1.00000
Temperoture |C 30.0000e 45.0000= 75.0000s 75.0145 60.0000 60.0000e 60.0000= 50.0000 49.9958 49.9954« 807.6920 151.8557 151.8571 151.8557s 187.9668
Pressure kPa 400.0000¢ 360.0000 130.0000+ 170.00009 120.0000 120.0000D 120.0000« 110.0000 101.0000¢ 101.0000¢ 110.0000 500.0000¢ 500.0000 500.0000¢ | 1200.0000e
Flow mol/se 2885.0285 2885.0285 2569.1488 2569.1488 2569.1488 2454.7765 2454.7776+ 115.1998 115.1998 115.1954¢ 171.9008 221.8490 150.6551 221.8528 95.4755
Mass_Flow kg/se 51.9741 51.9741 59.3941 59.3941 59.3941 56.7500¢ 56.750D 2.7268 2.7268 2.7272 4.5900 3.9966 2.7141 3.9967¢ 1.7200
LiqVol_flow L/s 52.0790 52.0790 70.1631 70.1631 70.1631 67.0396 67.0396 3.8276 3.8276 3.8286 5.5203 4.0047 2.7195 4.0048 1.7235
Energy kw —88890.0260 | -95597.3417 | —54273.8546 | —54269.7600 | ~57562.4443 | —54999.9036 | —54999.9279 1074.1837 1074.1837 1074.1202 6539.7038 767.4445 1950.6219 767.4574 1302.0460
Stream Name Steom4b Steam4b’ Steam4éc Steom4c’ Steam44d Totol_Feed | W_APumpi | W_BPump! | W_BPump4 W_Blower | W_MethPum W_Turb2 W_Vagpum WaterFeed
Vapour_Froc 1.0000 1.0000¢ 1.0000 1.0000¢ 1.0000 1.0000 2.00009 2.0000¢ 2.0000¢ 2.0000¢ 2.00009 2.0000¢ .0000¢ 0.0000
Temperoture |C 187.9668 187.9668 187.9668 187.9668 187.9668 158.2616 0.0000s 0.0000¢ 0.0000s 0.0000= 0.0000s 0.0000= 0.0000s 37.0456 DP_D14B.SIM
Pressure kPa 12D0.0000 1200.0000+¢ 1200.0D0D 1200.0000+ 1200.0000 170.0000 0.0000+ D.000De D.0000¢ 0.0000+ 0.0000+ 0.00DD+ 0.00004 185.0000
Flow mol/se J1.5819 31.5819 26.8842 26.8842 37.0093 295.8674 0.0000+ 0.0000¢ 0.0000¢ 0.0000+ 0.0000+ 0.0000+ 0.0000+ 12.5395
Moss_Flow kyso D.5690 0.5690 0.4B43 0.4B43 0.6667 7.9159 0.0000+ D.000De D.000D¢ 0.0000+« 0.0000+ 0.0D0D+ 0.0000+ 0.2259
LiqVol_Flow L/s 0.5701 0.5701 0.4853 0.4853 0.6681 9.9523 0.0000¢ 0.0000¢ 0.0000¢ 0.0000¢ 0.0000+ 0.0000¢ 0.0000+ 0.2264
Energy kW 430.6981 430.6981 366.6335 366.6335 504.7143 3940.1198 | - 4.0946 0.3816 2.1046 530.8508 0.2252 347.7165 1.7814 —=423.1333
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CHE4117: Design Project Formaldehyde David Verrelli (Group 8)
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I
\

" RVBDSB C-127-102
@ * CV804B J_{ l @
HFD<HP) L D )—CHN @ 2 > T +

\
|
Iveo1A ] CV804E CV804C  CVBO4A 1V809A @ A prommsommnmoooos
Sv8025 n cv804D @D IEEEEE—— o [— 1
a SVe02A | oeene... ] = Ccv809B - @
Tor PR — : @pﬁb«%—%
e L-29-178 CVB09E CvBosC  cveooa ! '
Stage 3 ‘ L-30-152 w
S >— e ORI RS IS, S— |
‘
: L-29-178 .. I N Y N Y Y N Y Y Yy ey PRODUCT
D @F i W | | Lesos »_>
N | Cvaoss [
' } Z V8088 SAMPLE
wrererrend i ; a= ==><] CHD<E= =oe POINT

[
|
1
CV805E CV805C  CV805A | L-24- L Y
1-25-038 | 122-
} CV805D l C-122-152 ™w
= =0
! X/VSO?B HX-8 @ 0.
AN
1
[

TTTTTTTTTmmmmmsmmsosossososesosoooooeo- 1 KEY:
i T T H ZRXN-3 5 Il Non-return valve (flanged) O Locally mounted instrument
1 sveors Xw X @ R ——  Pipe / Duct (utility / minor)
: T H Z H ,,,@ : G-39-406 ? Spectacle blind & valve @ Panel mounted instrument
i SV801A ! ] i i i
1 % I v L }@} 1 " }ﬁ} Pipe /Duct (main process) Il (flanged, normally open) (with local display)
i 4 L G-37-559 : !
; T T cvatic Cvetzc ] e Wiring (control signal) Spectacle blind & valve Tl Temperature indicator
. ‘ >4l (flanged, normally closed) TT  Temperature transmitter
' cve13C o if 5-38-406 P-1 Ground level (approximate) TR Temperature recorder
: L @ a Relief / Safety valve TX Temperature selector (max.)
! b 127 ———Flanged connection Pl (spring-activated, flanged) TC  Temperature controller
! ;’""""""""""""""""""" B o1 1] 1>
L-34-019 ' ' = [, | 1 bVBOZ}ﬂ =l Blanked flange E Remote-operated valve Pl Pressure indicator
i i T’@ ; g " C-129-025 C\‘/801E CVZMC cb\ﬁom R‘mgs —Q.Z ) P4l (flanged. normally closed) PA Pressure alarm
! Lo 3 o V801D r Cap (for N, connection) H High
3 @’l’@ <21 HX-11A = DQk] Control valve L Low
' i 2 = > Valve normally open [l (flanged, fail open) PT Pressure fransmitter
. L,(;;} =) C-130-051 PC Pressure controller
' = »q Valve normally closed @ Control valve
i Stage 4 @ NN (flanged) DI (flanged, fail closed) FT Flow transmitter
pommmmeenmnes ; ﬁ DX @ >RCW CA29-102 FR  Flow recorder
] ) ' N P S e ‘z’a)ozs IDKI  Valve locked open (flanged) % Control valve
1, Cveo7B i ' i n il X (flanged, holds position) CT  Composition tfransmitter
I FCHD><H— ' i - 8 cr—ﬁ—‘»_ - D FHX 2907 v Valve locked closed '
cvéo7E cveorc  cvsora | b @ 2 g C-129-025 CV802E CV802C  CV802A C-129-076 i (flanged) [ Reducer (eccentric) MA  Mofor stop alarm
! ' ' cv802D
CV807D ' i a- TS
= i | @ ! @ 12 o = \‘\ Orifice plate / Restriction
1 ; ; 12— HX-11B DIk |
N L,@ ], c130051 L-32-102 V8098 Y "Trade waste" (drain)
; ™w
1 Staged | |\ om0 s T " """"”"”"”"" 77777777777777777777777777777777777 g ————Tracing
‘_l : X +HIC o cvaoss DN _____| ‘
RV801R ™ ; ittty ittt Eatiniiniieieiniete Rl ettt 1 cveosB < T L o' il X 0 18 Tray number
X _waore P X N S %kﬁHN\
RV801B ' b 15 o 129025 | H> FHCHIX] CV808E CV808C  CV808A
i i :7 S CV803E CV803C  CVB03A @ CVBosD
' o 15 | HX-11C cveosp T HX-6 = RCW
! @ ' @ 19 o = e X L=/ C-126-102
; ; bl | T Evgm L-31-102
3 Ly 2ol | c-130-051 /vaoss H >RCW )

Stage 2 i
= _H ; i | ' B L-29-178
@ 1-27-229 | P cvaosa,‘!i’ 777777 . % X @7 > @
ﬁ i I — 774‘774‘74‘N @)_ N‘ e 7} }7777 % {RCW / | r 7777777 H 7777777777777777777777 77777777777777777777 1\
i T ] | L @ :
' } i CV806E CV806C  CVB06A ;E 1 @ C-123-152 77—@@L '
! 1 a 1 T i ] \4 '
e 4 ; cvsosD ?,et\bll ,,,,,,,,, S f, ,,,,,,,,,,,,,,,,, : I X =it @D |
——— ' -23- 3 / !
== 1 i R _ IV807A L-23-152 @ X C-125-178(@ 4 i
@ Stage 1 i ! RV804R I @ '
HX-5 X i ‘ 3 i } \NT‘ HX-7 3
= G-21-635 ' : ' \ | it~ f Y !
L VHKIHA be® | I . S M y X@® |
sveoas Sve0sa | ABS-1 i b ‘ i veoss yh WN’ I C-124-178 3
tHH L] i } } S Shad V6058 ?N\ ‘ IS | 1 T i
1 | | f L %ls 1 f T i
i L-28-178 Y I
: I I IV808A !
i I I =~ i
! I I A A @ 1
++ . @ = D<—(PD) = >I—(PD) i
' | PTTIIIIIIIIIIIIIIIIT
= @ | X PAA @ i A8 @ B P —pdi
T A T L L L I cvs10B
Lf 77777777 — gy | | p—— $ Il = v
L ([ i RELAY (v ] i N
L-22-203 L RCW —H
>4 IV804A Y —ﬂx Y wX  Xrveoss LT h cv‘a%oqE cvato = c?/j oA
T 1 W IV805A w avoose T T
= B = cva10D
he oY L I
™ ™w L-27-229
ABBREVIATIONS: LINE IDENTIFICATION:  X-YY-Z77 7" | D.LV. [2/10/1999 FOR APPROVAL
DMW Demineralised water P-4A Stage 1 recirculation pump ABS-1 Absorption column cv Control valve (station) X = Fluid class: G = Process gas REVISION [BY DATE DESCRIPTION
RCW Recirculated cooling water P-4B Spare for P-4A / P-4 RV Relief valve (unit) L = Process liquid DATE 13/9/1999| PROCESS AND
RXN-3 Off-gas burner P-6 Stage 2 recirculation pump HX-6 Stage 3 recirculation cooler Sv Safety valve (unit) C =RCW SCALE N.T.S. INSTRUMENTATION DIAGRAM
HX-5 Reactor effluent cooler P-7 Stage 3 recirculation pump HX-7 Stage 2 recirculation cooler 1% Isolation valve (spectacle) YY = Line number NUMBER 8001 (P&ID) OF ABSORPTION
CP-1 Blower P-8 Stage 4 coolant pump HX-8 Stage 1 recirculation cooler 777 = Nominal line size [mm] DRAWN BY D.LV. SECTION OF PLANT
P-10 Absorber water pump HX-11 Serpentine cooling coils NOTE: All Schedule 80, Type 316SS PROJECT CHE4117 - FORMALDEHYDE ABSORBER
10/5/99, 2:26 PM 10of1 dp_P&ID8.xls
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14 INSTRUMENTATION

RC Ratio flow control
@ N TPI Temperature & Pressure indicator
FIC Flow indicator control
% . PI Pressure indicator
= : Fl Flow indicator
0o = == o 20 LC Level control
T T LA Level alarm
FA Flame alarm
H @ TI Temperature indicator
Demister
- IT'— —ITl—]Xi : LINE SPECIFICATION
~ N : 12 A-BB-CCC-D-EEE
] @ : HX-5 |A- Pipe size (mm)
; HX-10 BB- Fluid class
@ - CCcC- Line number
2 . : @ - Design pressure (bar)
: Y : EEE- Material class
: 21 EQUIPMENT ITEMS
V-3 T X : HX-1 Methanol evaporator
: HX-5 Heater
: : V-4 1 HX-10 Heat exchanger
: : P-2 Recirculation pump
: @ : J_ CONTROL VAVLES
; 6 = 0O H V-1
W : : * : e V-2
: : % : V-3
..., \ X , " V4
H = H I |><I
H E Designed by HAI H. HUYNH
1 — P
E P-2-a E 7 3
4 E
B
T H ¢
P-2-b
TITLE : Pumping & Instrumentation
Vaporizer (VAP-1)
PROJECT : Formaldehyde
Bontang, Indonesia
VERSION : (A)
DRAWN BY : HAI H. HUYNH
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Demister

AFEEEEEgEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEg

L

P

LT

T

—

e

r'y

O,

HX-1

Yo

DEMINERALISED
WATER

V-1 3

L
7

10

wessssssssssnndennnnnnnnnnnnnnnnnnn

Rel

T

P-2-a

ief & vent

_y 1

118
Insulation

=0

L

9

P-2-b

P

HX-10

INSTRUMENTATION
RC Ratio flow control
TPI Temp. and pressure indicator
FIC Flow indicator control
PI Pressure indicator
. Fl Flow indicator
H LIC Level indicator and control
LA Level alarm
FA Flame alarm
Tl Temperature indicator
20 INT Interlock
: ALARMS
H @ H High alarm
L L Low alarm (& trip)
LINE SPECIFICATION
. 12 A-BB-CCC-D-EEE
HX-5 |A- Pipe size (mm)
BB- Fluid class
- @ CCC- Line number
D- Design pressure (bar)
EEE- Material class
: 21 EQUIPMENT ITEMS
HX-1 Methanol evaporator
HX-5 Heater
HX-10 Heat exchanger
v P-2 Recirculation pump
CONTROL VAVLES
V-1
V-2
V-3
11 V-4
Designed by HAI H. HUYNH
Revised by DAVID I. VERRELLI
TITLE : Pumping & Instrumentation
Vaporizer (VAP-1)
PROJECT : Formaldehyde
Bontang, Indonesia
VERSION : (©)
DRAWN BY : HAI H. HUYNH
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CHE4117: Design Project Formaldehyde David Verrelli Group 8]

SCALE Methanol pipeline
} } } Hazard limits for catalytic reactors \
0 5 10 m / (15m) \ Possible boiler feedwater
1 = / treatment plant, else
—
N HX-5 7=~ - - =< \
= - ~ \
=
- ~ ROOM FOR FUTURE
’ N EXPANSION OF PLANT
P-3A&B ‘
| P-9A&B [
1
P-5A&B I
/

Prevailing
wind direction

Natural gas pipeline

ROOM FOR FUTURE
EXPANSION OF PLANT

== _Cooling tower, if -
“equircd=e| " = /
future expansion

- Scaffolding/stairs
Hazard limits for off-gas burner
(15m)

ROOM FOR FUTURE
To resins plant I o MAINTENANCE LAB. EXPANSION OF PLANT
— . L " \ CONTROL & (R&D) RELIGIOUS
. ROOM STORE 4x4 CENTRE
\ 5%6 5%6
| 77
| FRE IMEDICAL
I SHED ICENTRE CANTEEN
2x2 3x3 (INCLUDING
i EATING AREA) OFFICES AND ADMINISTRATION
TOILETS & 7.5%x8
SHOWERS 7x16
3.5%6
N\
N 15m radius "hazard limit"
CAR PARK
&

MARSHALLING AREA 1

FENCE (BARBED WIRE)

s

= Process stream flow direction

~
~
~ . .
~ = Utility stream flow direction
DESCRIPTION |FINAL PLANT LAYOUT
DATE 09/10/1999 GENERAL ARRANGEMENT DRAWING
SCALE see legend OF MAIN FORMALDEHYDE PLANT
NUMBER 1101 PLAN VIEW
DRAWNBY  |DV & ST
REVISION "c" BY |DV,ST&MW [DATE  [11/10/1999
PROJECT CHE4117 - FORMALDEHYDE PLANT LAYOUT

9:20 AM, 10/12/99

Tof1 dp_lay-P4.xis (Sheett
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CHE4117: Design Project

Formaldehyde

David Verrelli (Group 8)

4—
TO ROAD

NOTE: PUMPS ARE ACTUALLY
IN LINE - SHOWN SEPARATELY
HERE FOR CLARITY

SEE PLAN VIEW:
DRAWING NUMBER 1101

ABS-1

/_ D-3
\

RXN-3 & HX-9

DESCRIPTION FINAL PLANT LAYOUT
DATE 09/10/1999 |GENERAL ARRANGEMENT DRAWING
SCALE see legend OF MAIN FORMALDEHYDE PLANT
NUMBER 1102 ELEVATION = LOOKING WEST
DRAWN BY DIV
REVISION "B" BY |DIV |DATE [11/10/1999
PROJECT CHE4117 - FORMALDEHYDE PLANT LAYOUT
SCALE:
I I I I I I I I
I I I I I I I I
0 10 20 m

P-5A P-5B

SEE NOTE AT FAR LEFT

NOTE: Scale is only approximate, as not all dimensions are known,
and some items are shown slightly larger than actual size for clarity

A
\4

South North

Sound-proof
enclosure

10/12/99, 9:07 AM

10of1

dp_lay-E2.xIs(Sheet1)
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