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=CC(AA)+CC(P)+ NPV(AP)
=Additional Area+ New Pumps / Comp.
+Pumps / Comp. Running Cost

CC: Capital Cost

NPV: Net Present Value _
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Area
A BB’ Targeting Curve - Fixed AP (allowable)

AA': Ideal Curve - Fixed AP (allowable)
M or N : Optimum Targeting Point
AADEB:AM'AE or AN 'AE
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Pump & Comp g Rating @ Exis.Cond.
DATA g Rating @ Incr.Cond.
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Stream Data for Incr.Tro.

ATmin COST DATA
L4 } v

AP Optimisation
v
A
AA . Targeted
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E1l E2 E3 E4 E5 E6
Shell side Kero. Naph. HGO LGO BPA ATB
Tube side Crude [ Crude Crude | Crude | Crude Crude
Area (m°) 280 1480 280 800 2760 1360
Ser x Par Ix1 Ix1 Ix1 2x1 3x2 4x1
Shell ID (mm) 940 1524 940 1143 1219 1143
Baffle Spacing 2553 | 12464 197.3 | 419.3 605.1 509.1
Tube Count 1075 2827 1075 1590 1810 1590
Tube Passes 2 2 2 2 2 2
Tube ID (mm) 15.4 154 15.4 15.4 154 154
Tube OD (mm) 19.1 19.1 19.1 19.1 19.1 19.1
Tube Pitch (mm) 254 254 254 254 25.4 254
plo ol p S s saly glgsbia a5 oled 9 3 (V) Jg2
I\SIE)'. Zﬁgf&“ (FI‘(l(g)/vg) (Kgl;m3 ) | /KCgP0 C) (cli’) (W/Illf °C)
1 Kerosene 23 700 2600 0.3 0.12
2 LGO 44 700 2600 0.4 0.12
3 HGO 13 750 2600 0.5 0.12
4 ATB 56 750 2600 0.5 0.12

g Py s [ 50 (65 580 B s ualS

>
*

WA slope Ve sjladf oy Sl iyl 8 (65 Ty 25



P e [ 53 53 s €

—
—

WA sy [V sylad i dla (05l 1 65 S 85

5 Naphta 253 630 2600 0.2 0.12
6 BPA 148 750 2600 0.4 0.12
7 Crude 200 800 2600 1.0 0.12
Salaidl Siledol g oo gas sledsl (F) Jgaa
Hot Utility Cost (£/KW.yr) | Plant Life Time (Xr : 20
: 70 Interest Rate (%) : 15
Cold Utility Cos%f/KW.yg) 27 Max Area per Shell : 580
Power Cost (£/KW.yr) : 6 Number of Tube Passes : 2
X-Factor for Multiple Pass Shells: 0.8
Exchanger Capital Cost : 8600 + 670 (Area ) "%
Pump Capital Cost : 8600 + 7310 (q VH)**
Pump Efficiency (%) : 70 062
Compressor Capital Cost : 8600 + 83.66 (W)™
Compressor Efficiency (%) : 70
Annualization Factor : i (i+1)N / { (i+1)N -1}
S8 38 g adia Jala 3 ol gl () dgan
E1 E2 E3 E4 E5 E6
h; (W/m*® C) 2252.956 | 1039.007 | 2252.956 | 1646.033 [ 852.294 | 1646.033
h, (W/m*°C) 1931.884 [ 2756.495 | 1318.001 1685.94 | 1788.888 | 1603.839
AP (K Pa) 45.589 16.051 45.589 43.420 14.964 73.816
AP, (K Pa) 67.591 94.372 44.024 86.8608 108.177 123.052
R¢; (m”° C/W) .00144 .00137 .00140 .00142 .00157 .00142
R, (m* " C/W) .00144 .00137 .00140 .00142 .00157 .00142
S8 5 Gl 38 ) g sy Gl a Sledb! (8) Jgsn
St. Supplgf Target Cp HT2C AP
No. | Temp. (°C) Temp. (°C) (KW/°C) | (W/m”°C) (K Pa)
1 180.0 30.0 72.8 510.822 67.591
2 270.0 40.0 137.8 496.736 86.868
3 350.0 30.0 41.6 463.236 44.0624
4 380.0 50.0 174.2 489.356 123.052
5 150.0 100.0 790.4 577.107 94.372
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Debottlenecking Point Target

Min . Temp . Diff. §58.00 °C i Minimum 1-2Area 10983.89 M?

Cold Utility :48751.79 KW i Target Area :12313.25 M?

Hot Utility i 80419.79 KW i Existing Area £ 6960.00 M’

Pseud . Hot Ut . £ 101656.00 KW i Additional Area : 5353.25 M?

Hot Ut.. Enhan . : 21236.21 KW i Constant Alpha P 892

Power Consum. 126554, £/Yr Area Investment : 1374618, £

Energy Saving : 1635188. £/YT i Flow Investment :0. £

Generalized 1226065 . £
Investment :

Stream | Rout | Velocity H.T.C Pres.Drop | Cont.Area | ID/Phase
H 1 S .691 513.36 67295.8 256.38 P(L)
H 2 S 764 514.34 244815.5 1307.01 P(L)
H 3 S 592 489.58 207721.7 625.86 P(L)
H 4 S 726 505.16 409157.4 2804.84 P(L)
H S S .866 562.79 49675.9 1291.39 P(L)
H 6 S .683 473.99 153234.0 3347.84 P(L)
H 7 S .019 1000.00 .0 CL)
Cl1 T 2.158 393.78 624152.9 9633.46 P(L)
C2 T .086 1000.00 .0 CL)

[V] PSEUDO EXISTING NETWORK WAS FOUND AT DTMIN = 92,035 ° C
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AT . = 0A°c
O tar = 0.892
St. Stream Exchanger | Targeted-h | Opt.Pressure Contact
No. Name Side (W/m? °C) | Drop (Pa) Area (m?)
1 Kerosene 513.36 67295.8 256.38
2 LGO Shell 514.34 244815.5 1307.01
2 HGO 489.58 207721.7 625.86
4 ATB Shell 505.16 409157.4 2804.84
5 Naphtha Shell 562.79 49675.9 1291.39
6 BPA Shell 473.99 153234.0 3347.84
7 Crude Tube 393.78 624152.9 9633.46
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Unit Calculation Heat (MW)
E3 (350-290) * 41.6 * 10 2.496
E6 (380-290) * 1742 * 10 ° 15.678
Furnace (H) (232-227.09) * 624 * 10~ 3.064
Total 21.238
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A’I‘min,tar = 58 ° C

Constant Coefficient Fixed Pressure Drop

Qpar = 80418 KW At mingar = 9145.88 m’ A2 mingar=9634.16 m?
Constoy, ma = 0.877 Const.ol, max = 0.892

Exch. Rem. Exis Rem Olmax Exis Rem Olmax

Name AT in A Aj1,min (h) A, A 2,min (Ap)
El 58 285.87 | 8925.21 | 0.993 280 9438.45 0.991
E2 58 1302.66 | 7851.07 | 0.999 1480 -——-- -—
E3 54 276.36 | 9415.89 | 0.944 280 10052.23 | 0.932
E4 51.85 767.69 | 8664.53 | 0.970 800 9549.23 0.931
E5 14.72 2323.73 | 8603.93 | 0.837 | 2760 9251.59 0.802
E6 29.04 1318.38 | 9008.19 | 0.886 1360 | 42326.19 | 0.221
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AT pinar =58 ° C Constant Coefficient Fixed Pressure Drop
Quar= 80418 KW Al tmintar = 9145.88 m’ A12,mingar=9634.16 m*
Exch. Rem. Exis Rem Olmax Exis Rem Olmax
Name AT nin Ay Af1,min (h) A, A12,min (Ap)
E6 56.113 | 1287.19 | 7882.27 | 0.997 | 1360 8183.43 | 1.000

E6+E1 56.113 | 1573.06 | 7660.92 | 0.990 | 1640 7983.96 1.000

P e [ 53 53 s €

E6+E1+ES5 | 56.113 | 3828.21 | 5408.45 | 0.990 | 4400 5476.54 | 0.975

>

E6+E1+E5+ | 56.113 | 3947.97 | 5289.38 | 0.990 | 4680 5348.04 | 0.961
E3

E6+E1+ES5+ | 56.113 | 5235.35 | 4009.05 | 0.989 | 6160 4039.84 | 0.945
E3+E2

E6+E1+E5+ | 56.113 | 5866.75 | 3411.73 | 0.986 | 6960 3279.47 0.941
E3+E2+E4
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Targeting Design Difference
Energy saving (MW) 21.238 21.238 0.0 %
Area requirment (m’) 3840.63 3818.75 -0.6%
Overall efficiency 0.892 0.894 +0.2%
Power Consumption (£/Yr) 26554. 26554. 0.0%
Area Investment (£) 969653. 965392. -04 %
Flow Investment (£) 90459. 90459. 0/0 %
Generalized investment (£) 1226282. 1222021. -0.3%
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