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41 UNIT OPERATIONS SUMMARY

The following tables contain a summary of the equipment modelled.

Table 4.1.1 Compressor Unit Operations

Unit Operations (Model Description

Name)

K-2509A1/B1 Propane refrigeration compressor 1%
stage

K-2509A2/B2 Propane refrigeration compressor
2" stage

Table 4.1.2 Separator Unit Operations



Unit  Operations  (Model Description

Name)

V-2519A/B Propane 1st stage KO drum
V-2520A/B Propane second stage KO drum
V-2518 Propane economiser

V-2517 Propane surge drum

Table 4.1.3 Air cooler Unit Operations

Unit  Operations  (Model Description
Name)
E-2512A/B Propane desuperheater

E-2513A/B/C/D

Propane condenser

Table 4.1.4 Heat exchanger Unit Operations

Unit  Operations (Model Description

Name)

E-2514 Propane sub cooler
E-2511A/B- Propane vaporizer

Table 4.1.5 Piping Unit Operations

Unit  Operations
Name)

(Model

Description

CGP-100/200

Line from HV-408/411 to V-
2519A/B

CGP-101/201

Line from V-2519A/B to K-
2509A1/B1

CGP-102/202

Line from K-2509A2/B2 to E-

NCANANID




2512A/B

CGP-103/203 Line from E-2512A/B to FV-
443/444

CGP-104/204 Line from HV-459/440 to V-
2520A/B

CGP-105/205 Line from V-2520A/B to K-
2519A2/B2

CGP-106/206 Line from FV-443/444 to V-
2519A/B

CGP-107/207 Line from FV-428/440 to V-
2520A/B

CGP-108 Line from HV-456/457 to E-2513

CGP-109 Line from V-2518 to HV-459/473

CGP-110 Line from E-2511 to HV-408/411

4.2 DYNAMIC MODEL DETAILS

The following size data of the unit operations were used for the dynamic
simulations.

Vessel (V-2519A/B, V-2520A/B, V-2517, V-2518)
Figure 4.2.1 Data for V-2519A/B

—todel Dietail
¢ Initialize From Products  [Vessel Yolume [m3)] 14.45
" Dy Startup Yegzzel Diameter [m] 2.200
" |nitialize Fram U ser Height [m] 2800
Lig Walume Percent [%] 0.00
e 0 e |
Lewvel Calculator Wertical cylinder
[T LagRxn Temperature | Fraction Calculator Iz levelz and nozzles

Figure 4.2.2 Data for V-2520A/B



—Model Detail

% |nitialize From Products
" Dy Startup
" Initialize From Lser

[ it Hield g |

[~ Lag Rzn Temperature

YWeszel Valume [m3] B.003
Yeszzel Diameter [m] 1.400
Height [mn] 2280
Lig “olume Percent [%] .00

Lewvel Calculator

Yertical cylinder

Fraction Calzulator

Uze levelz and nozzles

Figure 4.2.3 Data for V-2517

—Model Detail

™ Initialize From Products
&+ Dy Startbup
= |nitialize From ser

it HialEl |

[T Lag Ren Temperature

Weszel Volume [m3] 1616
Weszel Diameter [m] 1.900
Length [m] 5700
Lig “olume Percent [%] B3.02

Lewvel Calculataor

Harizontal cylinder

Fraction Calculator

I1ze levels and nozzles

Figure 4.2.4 Data for V-2518 A

Wezsel Yolume [m3] 11.46
Wezsel Dhameter [m] 1.700
Height [mn] 5,050
Lig “olume Percent [%] A0.00

Air coolers(E-2512A/B and E-2513)

The holdup volumes of two air coolers are more import factors to effect the

pressure than one of cooling water exchanger.

Figure 4.2.5 Data for E-2512A/B

Dynarnic: Parameter
Fluid walume [m3] 3.000
b azs Flow [kalh] 4 697 e+004
Figure 4.2.6 Data for E-2514
Dynamic: Parameter
Fluid wolume [m3] 2.000
bazs Flow [kglh] 4 633e+004




Compressors(K-2509A1/B1 and K-2509A2/B2)

Each compressor performance curves at compressor speed of 8341 rpm
were used for dynamic modeling.

Figure 4.2.7 Compressor performance curve for K-2509A1/B1
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Figure 4.2.8 Compressor performance curve for K-2509A2/B2
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Figure 4.2.8A Compressor Surge Controller for K-2509A1/B1 A

Parameters
Configuration

Surge Contral

Surge Controller

_{ol x|
—Operational Parameter
Action: & iH " Direct
tode Auto
Execution Internal
5P 14664 1573 m3/h
Pt 17508.5686 m3‘h
orP 0.00 %
T uning
Kp 1.00
Ti 2.00
Td <emphy
—Ranoge
P Minimm 0.0000 m3/h
P b airniLim 30000.0000 m3h

Connections  Parameters | Fanitor I User Yaniables |

Delete |

Face Plate... |

Cantral Walve... |

9410 Surge Controller -0l x|
Parameters —Surge Caontral Parameter
Corflaraisn Parameter & [m) 103
Parameter B [m/mE/z2]] 273400
Surge Control Caontral Line [%] 10.00
Backup Line [%] B.00
(uick opening [%/s] 2.000

Connections  Parameters | Fanitor I Uszer Yaniables |

Delete |

Face Plate... |

Cantral Walve... |




Figure 4.2.8B Compressor Surge Controller for K-2509A2/B2 A

» Surge Controller -0l x|
Paramelers —Operational Pararmeter
. . Action: (¥ Reverze ™ Direct
Configuration
S C | hode At
urge Lontro E =ecution Internal
SP E35E. 1429 m3th
P T986.8850 m3ith
aF 0.00 %
—Tuning
K.p 1.00
Ti 2.00
Td CEmplys
—Range
P biniminm 0.0000 m2dh
P b awirmum 1E000.0000 m2dh

Connection:  Parameters I M anitar I User Yariables |

Delete | U 5.5'.;"F"-'l'.;fa:f:""';| Control Yalve... |

K-7E00942: Surge Controller : =10 x|
Parameters —Surge Control Parameter
B Parameter & [m] a3
Parameter B [m[mE/z2]] 1339870
Surge Control Control Line [%] 10.00
Backup Line [%] 5.00
Cuick opening [%4/1] 3.000

—_—
Connections ParamelersIMDnitnr I I zer \ariables I
—_

Delete | U g.;.;'ﬁ'l';t';:t:""";| T |




Valves and Piping

Valve unit operation can be used as piping unit operation as well as its
original valve operation in HYSYS dynamic simulation. The hold-up volume
of pure valve unit operation is assumed as it was added to piping volume.

Figure 4.2.9 Data for HV-408/411,HV-459/473 and HV-456/457

—Dpnamic Parameter

Walve Opening [%] 100,00
Conductance [Cv] [LSGEPk] F3E1
b azs Flow [kodh] 282 e+004
Friction Delta P [kFa] 1.089

—[Dynamic Parameter

Walve Opening [%] 100,00
Conductance [Cv] [LSGEPk] 2452
td azs Flow [koth] 1.870e+004
Friction Delta P [kFa] 1.070

Diynamic Parameter

Walve Opening [%] 100,00
Conductance [Cv] [LSGEPk] 2248
td azs Flow [koh] 4 691 e+004
Friction Delta P [kFa] 1.035

Figure 4.2.10 Data for FV-428/440 and FV-443/444

—Walve Type and Sizing M ethod
‘o Lireer Method: & Cv  Cg  k
™ Duick Dpering C 2R.0
K.m 3.585e-002
" Equal Percent
AHalTeTEeriags Cv [USGPM] 103.0
Size Valve Cg 2575.0
—alve Type and Sizing Method
‘o [Lreer Method: & Cv & Cg  k
" Quick Opening Ci 250
K 3.585e-002
" Egqual P E
uelTErEEtage Cv [JSGPM] 118.0
Size Valve Cg 2950.0




Figure 4.2.11 Data for piping

Mane CGEP-100@TPL | CGP-101 TPl | CGP-102 @TFL | CGP-103 @TRL
Feed diarneter [rn] 0 BE04 0 BEO0 03045 03045
Pipe length [m] 7.000 2700 Aa.00 2500
Pipe [holdup] volume [m3] 2400 9240 4230 1.820
Hame CGEP-104 @TPL | CGP-105 @TPL | CGP-106 @TFL | CGP-107 @TFL
Feed diameter [m] [.3556 [.3556 05080 05080
Fipe length [m] 5.000 5700 43,00 43,00
Pipe [haldup] volume [m3] 04570 5.BED 9930 9930
Mane CGP-108 CaP-109 CGP-110 = Hey
Feed diarneter [rn] 03370 03370 03050

Pipe length [m] 9200 a3.10 7000

Pipe [holdup] wolume [m3] (1.3000 7400 5110




