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APPENDIX A

The data for design networks

The data for design networks can be list as follows;

Table A.1 The data for design networks in Alternative |

Pinch at 621/61 | |
Tsupply Ttarget
stream W Nominal Max Min Nominal
HI 33 621 611 45
Cl 32.24 621

Subnetwork-1

Pinch at 62
Stream W
H1 33
¢l 32.24

Subnetwork-2

Pinch at 155/1

= _,_._;=.:’: Ttarget
Stream \%Y% 4 Nominal
H2 200 . ymg 181

2 91 | I T < 193
o ——————— ’.J

)

sm Alternative 3

Table &
]

Subnetwork-1

NER T Y _
| Y suppl Tdrgcl
Stream W Nominal ﬂMax Min Nominal
Hl . jﬁ %3 h L2 3 l A3
crof| JAB2P 5 HE V[f K
C3 q 5 190 200 190 215~
Subnetwork-2
Pinch at 155/145 | 1
Tsupply Ttarget
Stream W Nominal Max Min Nominal
H2 200 183 184 182 181
C2 91 145 155 145 193




Table A.4 The data for design networks in Alternative 4

Y

r%i() ‘ﬁi

Table A.7 ThegDisturbance B!et Condilionsu

Pinch at 155/145 | |

Tsupply Ttarget

stream W Nominal Max Min Nominul
HI 33 621 631 611 45
H2 200 183 184 182 181
Cl 32.24 65 75 55 621
2 91 145 155 145 193

A
Table A.5 The 1y tworks in Alternative 5
Alt S Pinch at 155/145 %

Tsuppl Ttarget
stream W% Méx Nominal
Hl 33 1 45
H2 200 1 181
Cl 32.24 A 621
C2 91 193
C3 59 Of F. 215

i |
Table A.6 s in Alternative 6
Alt6  [Pinch at 155/145 o=
' SUpp Ttarget
stream \\% Nomi in Nominal
Hl 33 g 45
H2 200 181
€l 32.24' 621
2 91 | 5 193
C3 59 190 200 180 215
C4

109

R TN AN AR [ o
1 9 Ty 330 200 322.4 910 590 228
D"’ - = - = = =
2 D' 330 200 3224 910 590 228
D" 100 100 100 100 100 100

Note that: All the inlet and target temperature and Heat capacity flowrates are given

by simulation from Hysys Program.
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APPENDIX B

The Cost Estimation

A preliminary economic analysis is performed for the overall plan. Due to lack
of recent data, different cost estimates are done based on cost indices and capacity.
However, the present analysis will give a fair idea about the profitability of the plant.
Since the exact cost of the plant is not found, the calculations arc done based on the

purchased equipment cost.

Estimation of Capital Inves

Direct Costs: M

facility (70-85% of fixeds€tp

ctual installation of complete

Equipment + instafla ping + electrical + insulation +

PIP
\

185 /KW-year

painting (50-60% ¢
Cost of auxiliary reboilg

Assume that Cost of Utility

st of Equipment

Equipmen ‘ Cost in Rs.
Distillation Col . £1 60.000.000
Condenser I 3.459.000
Reboiler 12.780.000
Gas-Liquid Sdpdrd TT 3.037.500
Reac®l ¢30-000.000

| "] ﬂ 10,000

Cd])lmu Tower 1.500.000
FEHE 2 2.770.500

Total Purchased Equipment Cost = 108,147,000



APPENDIX C

The Addition of Propagation.

In case of we don’t want to use the auxiliary units, this section will described
the toleration of disturbance in network. It will be convenient if there is an example of
Alternative 4 to show how the path of disturbances propagated. So there is a briefly
figure to see that how to used the upstream unit to control the non-resilient networks

that without auxiliary unit stream C2, Figure C.1 shows the disturbance load path for

Alternative 4 that without auxiki f gtize C.2 shows the use of upstream unit in

controlling of non-resilient "net of Afefy s4 which unsafe and difficult to

O1 SUICaim.

control target temperaturt

HI | 45
(@]
The Residu SR ST R—
which stll ha! E ‘
Figure C.1 Dis ".I bance e A for the adtwork of Alternative 4

45

— (e y— cli
P \ﬂ/g
, ' GD
D
¥ \/ -+ — i
/ TIRY o N T
191 - v - X2 A L @2
" 91
Used of Upstrean unit to maintain ok u)u_‘
trget tempetature of C2 <}

Figure C.2 Usc of upstream unit for controlling non-resilient network
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For Class C and D which are non-resilient patterns, if we are not need to
install the auxiliary unit in the network then we need to use Feed forward Control in
order to maintain the target temperature of stream. Figure C.3 and C.4 show the use of
Feed Forward Control for both class of patterns which use upstream unit (Residual

Load) with Feed forward Control in case of not installed auxiliary unit.

C

olfor Class C

y — C

v;“‘ .
[l

Ary Imeminee
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APPENDIX D

The Modify Resilience Index.

By concept of Resilience Index (RI), the RI will concentrated 1o resiliency of
all streams in the networks and get the smallest one to be RI. This rescarch, we find
that in case of the same RI for the various designed networks need to compare which
caused by the resiliency of the same stream. RI concept needs to modify for

e Modified Resilience Index. MRI. be the

advantages. Wongsri (2004) proposed
new index to compared resilieaey ¢
the next smallest resiliency of

using the definition:

'- w "l‘""-.

n order to com C ﬂ)\
o ’ \\\\

the network tie. we use

A
v
In this work, ng e nétwo) !p‘ l nt and save the cost for use in

iternatives. if the resiliencies of

, cam reslhencv values.

.Vf d

ity afstaliod 1ll estroyed the different amount of

the real plant. Auxiliag

disturbance. So we need 0 fifid<the -n: vhich use the smallest number of

auxiliary utility and smallest S1Z r" of at tility usage. Because of the more
number of auxiliar ;u_m___,.-_,-_.;._-.-.-_, ,,,,,,,,, ¥-af the network. Then MRI

will be the new ‘W ,'_ ‘

.II
il |
L

case of the same RI.

.H

ﬂ‘UEl’J‘VIﬂVﬁWEI']ﬂ‘i
ammn‘imummmaﬂ
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