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Project design

Establishing concepts
Reviewing alternatives
Identifying opportunities

Capacity analysis of equipment
Identification of increasing performance

www.MehdiParvini.com




S50
el VS 50 5 Rl el (LB Jsl e o 0
3,5 el IS Wl e gl (oS
Sl aoa 516 5 B85 e S8 A i a4 >l el s 0

@ﬂbww%jj%ijf‘de\M\j\ﬁ;uﬁi °
(5 Slaseia 5 s a28 G = ,0) 26 Sl fals Sl

www.MehdiParvini.com



L

AdS iman 5 Dl S 8 Slasiie o leal b s

www.MehdiParvini.com



s J

BFD) 555 (o sl w13 S 1 b il s

el (S5l s (gl b Dol g 5 S 5 0311 (nd (6]
S5 (S

Sl g 03515 LL 5 O3 &»f&» e LSL“ T S

www.MehdiParvini.com



wal B ol

- ;

3

Ol (Sla o1 32
Sl g o i el B

L v

www.MehdiParvini.com



Jgere sb a0 olas bl ax 5l Wl bl cpuns gl
?Jj..j: P oaleiw] s BE

www.MehdiParvini.com



Procurement

Construction
& erection

Manufacturing

Inspection &
tests

Shipping

Hand-over
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Engineering disciplines: activities and deliverables
BARON

= PROCESS

s PLANT LAYOUT

s EQUIPMENT/MECHANICAL

m SAFETY & ENVIRONMENT

s CIVIL

u PIPING

= PIPELINE

s INSTRUMENTATION & CONTROL

voseE P -STOZ O

s ELECTRICAL
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Deliverables
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HERVE

BARON

Engineeringdocument codification

Discipline code

Revision index

M

Rocument number Document title D::u_:u!'nent
revision
w Serial number
A 1| 48104 Service building instrument. rooms cables routing B
A 2| 48102 Trouble shooting diagrams D
A 3| 48134 F&G system architecture drawing E
A 41} 50100 Instrument index B
A 7 50003 Spec for instrument installation works and service [
A B 50960 Instrument Datasheets for temperature switches B
A 9 50110 Requisition for pressure relief valves B
0l 1 62059 General plot plan B
M 21| s2020 Piping details standard [
M 21| 62070 Piping general arrangement Area 1 D
M 41| 60100 Special items list D
M 5|l 62250 Piping isometrics booklet C
M 6[| 60000 Pipes and fittings thickness calculation A
I [ 62351 Calculation note CN1 - piping stress analysis A
M 7 60001 General piping specification C
M 8|l 60103 Data sheets for station piping material B
M 9 60200 Requisition for pipes F
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Instrumentation & Control

Civil engineering

Electrical

Project general documents

Mechanical

Safety

Piping & Layout

Processes

Steel Structures

Vessels — Heat exchangers

E-e:tn-ugxu_mmhh

Materials — Welding

Document type

Installation drawings

Detail drawings

Diagrams

Lists — Bill of Quantities

Isometrics

Calculation notes

Specifications

Data sheets
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HERVE The common engineering deliverables
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Plant Design

HERVE
BARON
‘ Business case \
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Plant Design

HERVE
BARON
‘ Business case \
Process
Simulations

PFD,
HMB
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HERVE Process Design, PFD, HMB
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HERVE Plant Design

BARON

Business case \
[

>

Process
[ Simulations ] (= i
PFD, Prf::cess
HMB ¢ qulpment
sizing /
specification
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HERVE Process Equipment sizing & Data Sheet
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P9 9P

SERVICE Slug Catcher

COLONME / COLUMN

note 4

CONDITIONS OPERATOIRES / OPERATING CONDITIONS

iD= 1500 mm

il
g

L= 10000 rem
©

FLUIDE / FLUID Natural Gas
FRESION DE SERVICE / OPER. PRESSURE 9.7 MPa(a)
[TEMPERATURE DE SERVICE f OPER TEMFPERATURE 30 °C
MASSE VOLUMIQUE LIQ. /LIQ. DENSITY 1000 kgfm3
JAERASION, CORROSION, CAUSE f EROSION, CORROSIVE DUETO note 3
IINFLAMMABLE - EXPLOSIF / FLAMMABLE - EXPLOSIVE Flammable
DONNEES DE CONSTRUCTION / CONSTRUCTION DATA
FRESSION DE CALCUL / DESIGN PRESSURE 10.11 MPala)
VIDE | DEPRESSION DE CALCUL fDESIGN VACUUM PRESSURE MPa(a)
[TEMPERATURE DE CALCUL { DESIGN TEMPERATURE -20/50 i
CAPACITE / CAPACITY 18 m’
MATERIAL / MATERIAL cs
SUREPAISSEUR DE CORROSION / CORROSION ALLOWANCE 3 | rmm

Process data sheet

DETENSIONMNEMENT / STRESS RELIEVE QUIf YES D MNON § KO D
REVETEMENT INTERNE / LINNG ] note 6
EFAISSEUR REVETEMENT / LIVMING THICKNESS mm
CALORIFUGE / INSULATION OUlf YES NON / NO IZI
CONSERVATION CHALEUR { HEAT CONSERVATION
PROTECTION PERSONNEL / PERSONNEL PROTECTION B
EQUIPEMENT INTERNE / INTERNALS |
CODE DE CONSTRUCTION / REFERENCE CODE l ASME VIIl div1
TUBULURES / NOZZLES
REPERE f MARK MNb DN/ SIZE SERVICE
PSSV 1 3" Relief Valve
N1 1 48" Inlet
NZA/BIC 3 24" (note 7) Gas Outlets
N3 1 4" Liguid Outlet
v 1 2" Vent
D 2 2" Drains
Pl 1 2" Pressure Gauge
L1/L2 2 3" Standpipe
wwwlMehdiParvini.com
M 1 24" Manhole




Process Equipmentsizing & Data Sheet

SERVICE :

|HATURAL GAS COMPRESS

oR

[MOMEBRE REQUIS §F NUMBER REQUIRED

TOTAL J TOTAL

[ & [rummns

[PERATICN :

CONTINUE § CONTINLIOUWSE X I

PROPRIETES DU FLUIDE | FLIND PROPERTIES

[EAE OF MARCHE I RUAHING CASE

FLLIDEFL LIEY ! COMPOZANTS § COMPOUNDS

Lt LR

(15N

S |

'6}9 Y

EapH

FAS  -PR100A/S

S——— L
THROTILE

To 2HD OF

GAS

www.MehdiParvini.com

MOLAR PERCENT
COMPONENT DESIGHN ALTERNATIVE
Mothane CH4 B7.520 9T 721
Ethane (C2HE) L] 0, 0%
Propans (C3HE) 0, 140 0,025
- Butmne (CT4H10) 005 0,005

CoNMERS DF O

NCTIONHNEMENT ! OPERATING CONDITIONS

FRESSION ABS | ADS. PRESS MPaiar o7
TEMPERATURE = 30
- MASSE VOLUMIQUE f DENSITY I.“'ITI" 10T
E CEBIT WOL. / FLOWRATE VoL
% MNORMAL ma "
8 CALCUL f DESIGN mi 5,08
8 DEBIT MASSICUE, HORMAL ' 363,00
RMASS FLOW, NORMAL
E TEMFERATURE MAXI SERVICE G note T
= MAX CPERATING TEMP.
PRESSION ABSOLUE MAXI MPa{a)
LABSOLUTE PRESSURE MAX)
RUFGULT . PRISSION S f CISEH, ADS PRISS MPaist Y
REGULATION DE DEBIT §f FLOW VARIATION =%

uoJeg aAlaH=5T0Z @
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Plant Design
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Electrical design

Fay
=1 87 SLOPE

=] BL SLDPEA

)

|

2,
|

4|I|I|||I

CABLES TREHWCH

CABLES TREMCH

TNNR'ARN

N\

CABLES TREHCH

MY SWITCHGEAR MS-001ABE (Ve 0kv) J  CONSUMED LOAD
ABSORBED| TRAMSE, !:'1'_?;::'
Equilpment Mo. Dasciiption E § g RATING FACTOR C Contingous | E} Inbarmmiditent  [F
HHHEG = o)
= | e
KR - [N I desimed e e [0 [T
TIL-001A At COGLER TRANSFGRIMER 0014 x| e 1000 208 35 28
THML-0MB ANR COCLER TRANSFORMER 0018 3 -] 10400
TIRL-0038, AN SO R TRANSECHEMIR G028 * o 1 (4 &) 287
TML-0028 AR COGLER TRANSFORMER 0028 s 8 10040
THL-007A, FROD. POWER UNIT TRANSFE. 007 3 c 1044 524 387 228 173
TML-007E PROD, POWER LRIT TRANSF. 0TB = 8 1004
THL-008A, POWR. PLANT UHIT TRAHSE. 0084 3 c 630 ] 245 17 12
TML-0008 POWH. PLANT UNIT TRANSE. 0008 X 5 a3
Feeder lor eatedrnal FAL koad kS 4= 1000 70 &3
THAL-0-1 08, Supphy bo Fine building b4 c &0 00 1.0 30,00 111,36
TIL-09 0 khﬁo*;.l1vl-nehullﬂﬂ1 *, m 1. Qa0

3 LT

=1 8% Sl.ﬂlﬁ

|

Al
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Electrical design
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Piping & Instrumentation Diagram (P&ID)

PSLL
=lolN- N,
_/ '- JI ____________ T____T__J
PT Pl \ (P‘:LL PSLL
NOTE 9 oo/ \oois um? 168 016C
e 36"-P012- 15A-V /\
. 4
3
;:‘ é :I" ::"Ifhﬂ-‘n" 1A=V 15A=V 1A=V
8 & 5 5 - o7 \PSET=10.01MPog
NOTE 9 &f = & & » D) oo ) g ®
_‘ AN =304\ . 6'-P0g6-11A-v = 3004 5o\ A, 6°-P097-11A-V
| sE = v A v
4 I ~ S A3 3/4
[7* il 903#% E(Qﬂ o
t3- P | R ~ 3 — NOTE 8 —
| RN FB/LO FB/LC
w3/ s 30 3"-P096-15A-V
, l _z ?_%31 ags
s ﬁ\ (8: o &y ]
[ —
§ g“ .y poooz hoos4 /
et NOTE 3 ! . .
EL+2565000 <
T AN —— LlIlC LlSt
Line Number Insulaticn E‘ Line Connection é gg:;:zigg g Ccﬁle:iir.g;on
Line . P&ID Dwg. a8
o o5 e Size LiTe oy slaag E Ho. : Press | Temp g Press :‘hemp Eiemp
3% 22| 89 Code | Tnic. | From To g Haz, | AR
#S | 88| o= s & | parg | degC |ko/m3 | parg | degc | deac
GN | 71 161106 22 | 71GN61106-22 | 3C3AS1| N [NO |cs [D-80-212 LNG STORAGE |UNIT 93 i 27 6 55] 182] 345 100
GN | 71 [61106] 20 | 71GNG1106-20 [3C3AST| N [NO |cs [D-80-212 LNG STORAGE [UNIT 93 Vo[ 276] 55[ 182] 345 100
GN | 71 |61106| 12 | 71GNG1106-12 | 3C3AS1| N |[NO |cs [D-80-212 LNG STORAGE |UNIT 93 i 276 55| 18,2 345 100
LNG
RUNDOWN
LNG | 71 |60001] 32 | 71LNG60001-32 | 3ROJLL| 6 | 180|ss |D-80-302 668-P001 A/B/IC |HEADER L 11,1] -159] 439] 30 80] -167
NG
RUNDOWN
LNG | 71 [60001] 22 | T1LNGE0001-22 | 3ROJLL| 6 170]|ss |D-80-302 668-P001 A/B/IC |HEADER L 11,1] -159] 439] 30 80 167
DOW | 72 |63000] 0,75 2DOWG3000-0,79 1P1 N |NO |cs [D-72-204 72-POGTA DOW L 0] 48] 1000 2 82
DOW | 72 |63001|075F2DOWGE3001-0.79 1K1 NO |cs tD-72-204 72-P0O61B DOW L 0] 48] 1000 2 82
DOW] 72 [63002] 0,75 [[2DOWGIMNY2WY, MiE3iEeniin] 72-P062A DOW L 0] 48] 1000 2 82
DOW]| 72 [63003[ 0,75 [{2DOWG3003-0,79 1P1 N [NO |cs [D-72-204 72-PORZB DOW L 0] 48] 1000 2 82
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Piping & Instrumentation Diagram (P&ID)

e ™
1Y Y m’ NOTE 1 Nalb%
hooos|  hgoi4 ] hoo1Z4 Taar. 1 o
e e e TR
| I | | | |
@) @) @) @) @) & G G
NGTE 9 a7 (16 168 J018
Tsa1. 5
36°—P012-154-Y )
i35,
> F 3lsa-v, 11a-v
& & B ;
NOTE @ = S &
leal 8 2 o =
[] ] ]

D8 LS
¥ Ta/l0 oa ? FB/LE

X 3"—P096-15A-V

48"—P004-15A-V

RECEMNG SCRAFER TRAP
Ggdis Taaama 16

VAN
A

.
>[N\
(%]

.

27-BDO04—154—E

E R
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Service of fluid

CASE

VAPOR

LINE

CRITERIA

Upstream pressure
Temperature

Mass flowrate

Mw

Z (compressibility)
Cp/Cv Ratio
Viscosity

Density

Pipe Straight Length
Fittings Total Equiv. Length
Diameter

Nominal diameter

Internal diameter
Thickness

Schedule

Material

Material designation
Rugosity (default 45um)

Vapor density

% vaporised (mass)
Total mass flow
Total vol. flow
Fluid density

Reynolds nbr

Vapor fictive velocity
Liquid fictive velocity
Mach nbr (VIVS)
Velocity

P2

=]

ATl
Total Press. Drop

overdesign

Fittings

Reference

Correct above diameter of
Correct below pressure of
Max Mach number

Max rv3 (noise)

Max velocity

Max rv2

Max DP

CHECK

16900 é

2"—BD004— 154

barg 86,7
e 30 |
kalh 1401 213,0
b 16,5
0,87319
1,2128
cP 0,014
kgim3 63,756
m /
m g,u%
inch (3
DN a00
mm 870,00
mm 22,20
30
CARBON
Hm 45
kaim3 65,76
100,00
kah 1401213
mih 21309,28
Kkgim3 65,76
AABE+0T
mis 9,96
mis
0,02
mis 9,96
Pa B519,45
kgis3 £4915,59
barikm 0,400
bar 0,000
0%
a3, PEner
inch
bar g
kgls 200000
mis 15
Pa 15000
bar/km
oK

Line sizing

r X
o8t 1_

I
|
L 1
]

p3996, 49

NOTE 9

NOTE 9
Tsal. 9

24"-PD12-15A-V

24™-PR12-15A-V

T881. §
B} P012—154-Y
\ 4

™

EL+265000

NQTE &
182t 5
NQTE 7
Tser. 7

©B

=
'-é
7 ZL_@

haoez
NOTE 3 4
gel. 3 | ;
BY YENDOR |
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HERVE Pipingisometric drawing
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Process automations: Cause & effect chart =k
O |o|lw|8]l=
— ISR N NIy 1=
=225 S
Sl < 7 R |z|xfm||=
I m NOTE 1 wm & a5
- - I I TE!IJ ______ —T
[R—
FSL
0017
WS P
36"—PO12-15A-V ¢
L] -
L 9| |u
1 7l 3 LL | = 7]
8 5 B Lil] &= g
NOTE 9§ 4 & & o i i
& 9 2 ol % E E"
[ [ ] L o
% 5 % L . ¥
=] (TE |
0 I:Iél ': :j qr
<
ool _ X N MEIELE
RT V=001 )& e
13300 ) (ENAED) |G (&) T =EEgE:
I_._A.:g _.g : £ 0001 hooez | haoat/ = L B EJ
& s CTweE s : 4 o g K
EL+265000 2 2 |_ B21, 3 ] @A ot
Vs =_®BYVE\I 3 WYl
| ) = Rl =
5 B O o | G B Y 0
%
% g
3 g | & N
L % - = < =
42 % ‘/ 5 =2 |
" <L
" 004-15A- s A | CAUSE T
=] % =
1 INSTRUMENT > VOT | SL
NOTE § =] izt - SCRIF 4 T NI T
s B 4 oA e DESCRIPTICON ING | No. |
1881, e |l (@ % PDSL-8 LOW DIFFERENTIAL PRESSURE (NOTE 3) 1 X
@ nal iz 1 POSL-5 LOW DIFFERENTIAL PRESSURE (NOTE 3) 2 | [x
LC
NOT”%[M e 4 < [GHL-I HIGH/LOW LIQUID LEVE 3 > X
! halih: 208 LSH-2 HIGH LIOUID LEVEL 4
LSH-4 wwiv. MeéhdiParVini.com o
LSL-5 LOW LIBUID LEVEL 6
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Structural steel design
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Structural steel design drawings

X 12500 12000 i 1500 50
3300 3200 : 3200 3200 4000 4250 3750

23 THK. GRATING—
(TYP} i

l—ﬂ.ﬁ.\mm | Spe————t|

(TYR)

| | | |
. e e

4
i i i
 — 1 ™ = 1
| *
| % i
' _Tfﬁi%
& | I 70XT0XE

1 I
SN T S-S —

=t

ale %
312 o
i 1 8!

BILL OF QUANTITY
! i

= = TEM o .
% =1 Ho. DESCRIPTION DM UNIT [QUANTITY
= =

As |PIPE RACKS [NON-FIREPROOFED]

¥ CT T A3 [HEAVY (MORE THAN 75 kg/m) M.1 [Ton | 10.71

A3 2|MEDIUM (BETWEEN 30-75 kg/m) M.1 (Ton | 1407

bt |A33|LIGHT (LESS THAN 30 kg/m) M.1|Ton | 6.78

A9 |HANDRAILS M.2 [Tan

uoleg aad

A0 |LADDERS AND LADDER CAGES M.2 |Ton

. e TOTA STEF WOR T 1E
www.MehdiParvini.corth TOTAL STEEL WORK on | 5166
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Engineering Design Data
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General Design Criteria
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HERVE Process Design, PFD, HMB
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]
]
[ =| File Edit Input Output Tools Draw View Options Window Help L] 'D E »—@{@1
= [+ ) 5 P X 1 I DETTE I = BN = N E_'E i i _@_J |
] 1
1 ]
H |
!
e i i
i
e
L ¥
T Bk OFF GAS W
= I
-t U—Haagn |
: -
STREAM WUMBER 1 H a [ &
| PREGSURE (MPa-abal | 2 B.7B| 652 25.1 2586  8.52
ERUBE QIL BISTILATION TEMPERATLRE I"C} 2725 25.4 138 52.8 26.4
" ISABRIG | 345204 | 345004 | 345204 | GOP4EB
| PriasE gua| gue gae gae gee
FLOWRSTE (51 TMOTE 41 | 29A7A0a| GM7sd| SAI7EA| GE7SE | @azsad
ACTUSL FLOWRATE (b ZBAST 5262 2816 2816 10525
| YELDCITY tm/sl 5.4 a4 7.8 5.7 12.7
VISCOSITY P B.2136 22134 B.2281 D718 B.P134
DENSITY [Kg/m*) B1.5 =13 122.5 168.7 B5.B
HTORETREATER = | WOLECI L AR WEIGHT 1652 1652 1552| 52 16.52
| COMPOSITION 4% mel.l
| 2 | HETHARE D) 97.49378 | 97.49378 | 97.49378| 97.49378 | 97.49378
I ETHSNE (C2 [-FT] B.EBA 2258 ELEER @888 |
| FRDPWF 03| 3148 B.14a2 2.148 [NET] 2i4@ =
| -BUTENE LT B.A15 B.B1S 2,215 B.B15 B.ES '-Iﬂ
w BAPE B.B2G 2225 BLE2E ARAZE -
H-PENTAMNE (NOTET B.B383 B.B3E3 B.2383 B.8383 [ T-E[:E] E
| H-HEPTARE CNOTE7)|  B.EGLT BBEL7 2.0617 B.BELT B.0E7 o
WITROGEN 08 2.938 2933 @,338 [FCET] @.938 E,'
CARBON DIOXIDE (CAZH B.41@ B.418 2418 B.410 B2.418 S
| [ISEN ¢02) ml mal nal rl ml
WATER ¢HZ0) MOTE 7] B.RA3E @. Ba5SE d.2856 @A A256 ABEA0E
. [HvORDDEN BULPHIDE Hem INOTER) A@Ea3s| 00295 @ GA0A35 0 AR5 @20835
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TO FUEL GAS
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SERVICE

Slug Catcher

VESSEL

FLUID

OPER. PRESSURE

OPER. TEMPERATURE

LiQ. DENSITY

EROSION, CORROSIVE DUE TO
FLAMMAGBLE - EXPLOSIVE

DESIGN PRESSURE

DESIGN VACCUM PRESSURE
DESIGN TEMPRATURE

CAPACITY

MATERIAL

CORROSION ALLOWANCE
STRESS RELIEVE

LINING, INSULATION, INTERNALS
PEFERENCE CODE

YES

Natural Gas

9.7 Mpa (a)

30 .

1000

ke/m?

H2S : max 5mg/Sm3

Flammable

10.11

-20/50 T

ASME VIl div 1

SERVICE

MARK No
PSV 1 Relief Valve
N1 1 Inlet
N2A/B/C 3 Gas Outlets
N3 1 Liquid Qutlet
L1/L2 2 Standpipe
M 1 Manhole

www.MehdiParvini.com
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T N b L o
PROCESS DATA SHEET Kk Min.
COLUMN TRAYS
Tray tipe VALVE VALVE
Number of trays 18 (2-19) 18 (2-19)
Trays item 2 19
Inside diameter (A) mm 1400 (2) 1400 (2)
Tray spacing mm 500 500
0 P Max. / Tray mbar (3) (3)
Max. flooding % 80 80
Number of passes 1 1
Product quality Amine Amine
Foaming factor 0.85 0.85
% Temperature °C 1303 116.8
é Pressure barg. 1.5 1.32
) Density at T kg/m?* 1.38 1.67
% Flowrate kg/h 6200 4726
b Flow under conditions  m?*/h 4486 2833
i Molecular weight 18.1 22.8
Temperature 53 1303 116.8
E Viscosity Cp 0.44 0.53
g Surface tension dynes/cm 46.3 47.7
g E Density at T kg/m? 957.6 979
o Total Flowrate ke/h 60537 59440
Total FlowatT m*/h 63.2 60.7
Tray material S5316L(4) S5316L (4)
Corrosion allowance mm 0 0
Valve material S5316L SS316 L

(2) Diameter to be confirmed by supplier.

NOTES: (*) Trays shall operate satisfactorily when loads range between 50% and 110% of design load.

(3) Total pressure drop accross column shall not exceed 200 mbar @ maximum capacity.
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Overall Performance Data

|0verallcoef Reqd/C!ean/Actual
‘Heat duty, Calculated/Specuf ed

41071 /

1.0000

_____________ _ (W/m2-k) 40425/ 50127/
_____________________________________ (MegaWAtts) 327979. /. |
L L SENE T I
(Deg C) 3651 * 08668 *
A
| |
*';__\
W LLEE DR
”I ‘ | .I 11665.00 mm
| 5 S
T |
—— 4ﬂm —J

TEMA shelltype

www.MehdiParvini.com

Hillo mm) 165,00
Shellsseries 1 Parallel 4 Totalarea | (m2) 274719
Passes Shell 1Tube 2 EffArea (mz/sheu) 641.005
Shell orientation angle (deg) 0 ey
'Imp:ngementpresent : _B_gggq_ngularplate ________ ! mp. Length/wmth (mm) .296/572
;Palrs sealstrips 2 Passlane seal rods (mm) 0.000 No.0
No FullsupportatUBend  No
ightestlmatlon Wet/Dry/BundIe 451408 / 28756.6 /  15909.2 (kg/shell)
: Tubelnformation = =~ - - -
. Tubetype il bt PE N 2P e Tubecountpershell 1894
. Lengthtotangent (m) 4.000 _Pcttubesremoved (both) 216
Effectivelength  (m) 4241 Outsidediameter (mm) . 25.400
Total tubesheet ~ (mm) 303.000 Wall thickness (mm) 2110
_Arearatio (out/m) 11992 = Pitch (mm) 31.7500 Ratio 1.2500°
Tube metal 304 Stainless steel (18 Cr, 8 Nl) ‘Tube pattern (deg) 90
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SERVICE PROPAN.E WMeooisR - 0 TU__BFS S'DE COOLING WATER
OPERATINGCASE _ Designcase:Summer
HEAT EXCHANGED 0.08 MW SHELL SIDE TUBES SIDE
_ TOTALFLOWRATE ke/h 7939 (1) 13931 (1)
_ INLET | OUTLET | INLET [ ouTLET
___________ LSRR WG ey et kg/h | 7939 | 7939 |
T R e R R g/h ST
S | OPERATING TEMPERATURE ol B TR IS e R
R | OPERATING PRESSURE barg. | 317 | 312 oo
8 | DESIGNTEMPERATURE e 80/-42 80
& | DESIGN PRESSURE. barg. 315 289
__________ ALLOWABLE PRESSURE DROP T wiE i i
_ FOULING FACTOR h*Cm?/keal 0.0003 00004
FLEXIBILITY 50% 50%
g SPECFCGRAVITYSOSO [ § =
7 SPECIFIC GRAVITY at T 0.446 | 0.468
& = Jwscosmy c | 007 | o008
O 9 [SPECIFICHEAT keal/kg'C 0712 | 0.668 Witar
= THERMALCONDUCTIVITY  keal/hm?°C/m | 0.0855 | 0.0947 .
5 ENTHARE e o T gl T AgE R g UM Eres
POUR POINT e
NOTES: 10% overdesign to be considered on duty and flow.
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Packaged Unit
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Process Equipment List
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Process Equipment List

VESSELS

82-C1401 LPG Splitter 1600 83900 213 125/ -4 Cs+1.5
ROTATING EQUIPMENT

82-P1401 A/B LPG Splitter Feed Pumps 75 74 312 80 cs

82-P1403 A/B Propane Export Pumps 22 20 308 80/ 42 LTCS
EXCHANGERS

82-£1402 LPG Splitter Reboiler a6 j'::'t":lz; ’h:;L?:;: / ’:‘:::g;':és
HEATERS

82-E1401 Regeneration Gas Heater 0.35 49 33 335 CS+3
PACKAGES

82-Y1401 LPG Dryer Package 66.8
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Utility Consumption List

33 5033 eedS 1y 5 B Os s dad (g 38 S s
S e 618 e ilas o Olpe b Jsu
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ELECTR. BOILER FE;)I)'L\::TER, STEAM, CONDENSATES c‘?’g?g‘e =
IT:‘EV‘ SERVICE C O:Ii\::nRPT STEAM FEED CONDENSATES LOSSES DESIGN GAS NII':::?: o 'NSTR:::;:T ik
K/ t/h WATER t/h t/h FLOW ke/h
t/h m*/h
82-¥1401 LPG Dryer Package -360 -1790
82-£1403 Propane Trim Cooler -14
82-E1412 LPG Splitter Condenser -180
82-P1401 A/B | LPG Splitter Feed Pumps -58
82-P1402 A/B | LPG Splitter Reflux Pumps -20
82-E1406 Cold flare gas heater -0.30
Unit 14 Instrument Control -60
UNIT TOTAL -618 -0.3 -14 -1790 -60
NOTES: + FOR PRODUCED QUANTITIES  -FOR CONSUMED QUANTITIES
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P&ID s i

INSTRUMENTS

7 ACTATED
A o] e[| [

@ SCa TELD PETRMENT

9 INSTRPENT O PeMEL DM WD COMEIG N CYNTRAL CONTROL ML
e IMGTRMENT OV 00 PANEL
(I) LOOR METRMENT (On wgR (e O FUNCHEIN

SN AN CONTRED. SYETLR N (TNIRGE MEUR ACS

~Jili

CONTROL waLvE | av Fv | Wi lJ Ly

[reow
LeveL
[morsTume
PRESSURE

PRIMARY ELEMENT) &8 | OF LE L. 3
e = 1o
e
Imrm o Fs | s | s
h SWiTOH L Fau LSH PSH
VALVES SWITCH A5k TS| l{,ﬂtl Fore |
OV SullCH aSL TS PSL
LOW LOw SWITOH |BSLL |FSLL ILH.I. PSLL
Im““ AT § OV | FY LriMr | M




CJ‘J:.QJS ‘w‘*—i‘ ‘LSJ‘J‘)" o 1 LS‘J” LSJL.’.) JL:W.’ CJLA‘J)‘ LAP&ID BE
13 gdae b S LB s uys5lee

Ot‘iﬁq)‘)"‘j’ﬁ)w‘uiﬁM&MTﬁﬁuﬂ‘J\iéoMuﬁp .
Jls

bl e 4 bt alws  P&ID s o8 iyl 3 sla Jus o
> g 0315 QLS (gl 3 sla

Aol b O gels 51 @

Silse (S G Ll Slsal 5 Dl o

ijsf;cQJ;J‘J)wLS\ﬁQJ;uichﬁ- s ollely bbglast @
e

Sl gla il Sas 5 b sl gl b ool kol agels @

S8 ol ksl JLs g adss 5 sl

www.MehdiParvini.com



Il s 25 4 gl i bl s bl by P&

1deas L 1y 5 5lee Bl Al Sle ol ils 533

s T
D 0.75" 10 PUMP
—{>=]

AS REQUIRED

www.MehdiParvini.com



il s 55 W) la G bal b i byl Jy LP&

Dls osled Ol s solad

OF b ol ol pon a4 g a3 Shas =03 5 o5led
b oS 55 e Hsb a4 e Jls i

ol 5 HCews o 5 e Die Calises gla is o 5y
el g s sla s 5 S sl

sl gla
LA%:J‘}JO‘J‘}‘

S sla S5 5l Sl ol 5 J xS sl JLK

www.MehdiParvini.com



ST el e b 0] 3 i bl s
5o Oy 3 3 Shas (sl el CBlim Slgsl Leld he o

L&Li M‘j}- L;”.‘J.‘:.‘."".’. oLl f‘)‘k dbmw

Lk o o slae PCS (s Ll sk« PSS (s

www.MehdiParvini.com



(PSS)éj‘JM‘ wﬁy\} V.‘;...s...o

il
LE
E-y

b Ap:

ESDY w

LT Level Transmitter

LC Level Controller

Lv Level control Valve

ESDV Emergency Shutdown Valve
LS Level Switch
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Process Fluids list

Piping material classes

- g L barig) 2
FLUID
_ : g 1A lcs 150 19/50 ATM /30
® MAXDESIGN !ummﬂ g
- - : - 1A |cs 800 985/75 97155
so] 30 50
|orein o] 30 so | atm m,sE A |cs 2500 2651160 2525/138
foran go| 50 70 atm | 265 fcs 214 JLTCS 150 | 2146700 | ATM/.40TO30
[Fuei Gas F6| 50 7 | o |ss
oo -3 e = ] 254 TCS | 800 | 985/ 467050 | 97/40TO30
[Fuei FG 55 75 a7 |985lcs 284 LTCS 2500 {46 TO 5140
iesel fuel Fo| amb 50 1 | 3 ICS
Water Fw] amb 50 10 | 2 |HOPE S ket = o L
Water Fw|  amb so | 10 | 12 jcs l‘ 354 30455 49/60 44140
[E..:.oa o] 80 2] s VAN 20 260150 2525120
[Methanol Me| 20 50 atm | 3 |sS
[Methanol me| 20 s0 | 2535 ss A AL 19 3190 3210
E%m amb S0
Gas P 30 50 atm | 19
JHyorocarbon Gas P 30 50 97 | 885 fcs
|Hydrocarbon Gas p| 4030 | 4650 | am | 2 JLTCS
[Hydrocarbon Gas P | =030 | 4eso | o7 |eas)tes
Mmcu P 138 160 2525 265 |CS
|Hydrocarbon Gas P 50 70 | 2525] 2865 |[CS
[Hyarocarbon Gas p| 138 160 | 2525] 201 Jes
[Hydrocarbon Gas P | 0138 | -aen6o | 2525] 291 fires
Gas P | -aos0 | -sem0 | 2525| 265 JLtcs
A UA 30 50 10 12
Jutaty water uw| amb 50 2 | 4 Jeavan

WO TUIAIR JIPYSIA MMM
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Operating and Control Philosophy
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JJI.«S 9 LSJ"{)‘.’ °J‘@',’ u...d.e
Operating and Control Philosophy

fn‘\ _____
=g e e - ——
T . R D = _}
1 al‘ ) |
! OVERRDE I | yastR
1 1 ;
! P\ M 7
I <y ! e
I - =y o
! —— = '
LT i
2D | | et ——d | -
] ]
| TC UNITS t o
| [ b
[ | | : :
: ' “" : §=4
(I
| sue o L,/ | \c-xoo ! X
o NOTE 2 } i
————— I
ey \__/cl-xo0 =
' 1
———— |
1 ) OVERRDE !
e R i s
Station Control NV 5T -1

Control of the station shall be carried out, manually er autormatica justing
. by ad
the rovelutions of the units, controlling the most critical of the fullmhl:p:r:mm:

- suction gas pressure (ovenide);
+ discharge gas pressure (mastar);
= gas flow rate (overide).
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Operating manual

Initial start-up

Slug catcher lining-up and liquid sealing

Refer to the following Piping & Instrument Diagram:
- P-3-08512 : Liguid disposal system

ill boltom oi booL wuh diesel o1l hmubh connection of one of non installed instruments (LLSH or LSL) at least
. ; witch Low) in order to avoid gas blow-by through drain line as transported gas
1S dx} Bllnd the connection again. Check that LV is still closed.

causes the opening &f the other one.
- Close the two %7 verX ball valves upstream PSVs.
- Close both 27 ball valvg and plug valve on drain line (routed to local pit).
- Ensure that spectacle blind downstream FO-0003 is in open position.
- Open the two 47 ball valvesaround LV-0001.
- Close both 27 ball valve and plug valve on by-pass of LV,

15A-V, 1A=V

NOTE 9
I3, 9

24"—P012-154-V
24"-P012-15A-V

FB/LO r FB/LC
$ /\w 3. "—POg6—15A-V

X R\

< TD 5 7o 7o
EL+266800 y LsH

" ' wer) e (oon) e
3 ==+ 1
e
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echanical Data Sheet
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TV == = Eaa
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D LTRSS STRP | BASRORION o =] b3 T T
B e — = =
e ] - e T TR T
Toeer = T i
= ) o L
TR WELS WEAT TREATGENT = Vi
AT vEs VT
LIFTING WEIGHT (V) 27 8 BUNDLE WEIGHT (KN}, 1216

LOADING DATA(*)

LFTING | ERECTION | OPERATING + WIND | OPERATING + SEISWIC | TEST
WEIGHT (KN) Zn e e e e
SHEARNG LOAD LEFT SADOLE DXN) B E = LT LE]
SHEARNG LOAD RIGHT SADOLE (RH) - B 2] Bar T8
WGMENT LEFT SADDLE (RN.m) - - 3% 3 ]
WOMENT FIGHT SADOLE (k0Nm) - 5 &1 3 5
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Mechanical Data Sheet

DATA SHEET FOR Project N? Unit | Document code | Serial N° Flev

Page J

CENTRIFUGAL COMPRESSOR (API 617-TTH) |

APPLICABLE TO: ®SPROPOSAL OPURCHASE CASBUILT

SERVICE .......... RECYCLECOMPRESSOR. ..coovririrrniiratiaasinnaiesies

NO. REOUIRER .....cooonriiinneareess 1 (ONE) . DRIVER TYPE (3.1.1) Electrical motor Snd GUmr.........ooreseeeses
SCONTINUOUS CINTERMITTENT OSTAND BY DAIVER ITEM NO........
MANUFACTURER...... errrrerenseieen s BDERIAL NO. «iorinsesnaminrasssis
NOTE: INFORMATION TO BE COMPLETED: OBY PURCHASER CIBY MANUFACTYAER
FLOCATION: (2.1.89) NOISE SPECIFICATIONS: (2.1.10)
OINDOOR ®OUTDOOR OGRADE OAPPLICABLE TO MACHINE:
CHEATED SUNDER ROOF SMEZZANINE SEE SPECIFICATION BEdBA 1M
SUNHEATED OPARTIAL SIDES s s OAPPLICABLE TO NEIGHBORHOOD:
SELEC. AREA CLASSIFICATION (2.1.15) ZONE 2 GR IC GL T3 SEE SPECIFICATION ...o.ociiiaesimssiiiassssmsnianminsanstisanirnsrres
OWINTERIZATION RECD (2.1.0) OTROPICALIZATION REOD. ACOUSTIC HOUSING: OYES aNO
SITE DATA: See Basic Engineering Deign Data (3.4.0.0) APPLICABLE SPECIFICATIONS:
CELEVATION. .....oooonnee V] BAROMETER.......c.......-(BAR aba) AP| 817, CENTRIFUGAL COMPR FORGE REFINEAY SEAV.
ORANGE OF AMBIENT TEMPS: SVENDOR HAVING UNIT RESPONSIBILITY (2.0.1.7)
AND JOB SPEC,N° XXX & NAGE MR 0103
DRY BYLB WET BULB CGOVERING SPECIFICATION (IF DIFFERENT)
NORMAL °c
MAXIMLIM °c OU0C |« U e
MINIMUM Bl B g b g Ty 4 T PAINTING:
sc OMANUFACTURERS STD
UNUSUAL CONDITIONS: ®DUST CFUMES S®OTHER 000 000G/ ...
@SOTHER (2.1.8) Duet, marine, high tamp . Desert i
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Equipment list

| D-1 RECEIVING SCRAPER TRA TC-100:600  TURBO COMPRESSOR UNIT >
=
C— I y { ccnvtan oo V-1 SLUG CATCHER E-101+601 GAS AIR COOLER
b
l S-1A/BIC INLET GAS FI S-101:601 UNIT GAS FILTER
o % 0-3 OUTLET FACILITIES
TO OFFSHOFE PIPELME | L ISCRAPER_ TRAFI
T D-2/3 LAUNCHING SCRAPER TRAP
5 o " N
ot 7 j j
X - - -
4B £ L i
FRIN 4F FIRELTE I} ) & D
| i &y 2 4
C5 BYFPSS LI 30 [ /
- 1
Cas B 20 ’
e S k= =
I 3
= 24 o ]
g 4 E-201 E-601
WIR CODLERY AR COOLERY
28
- 28" 3 ‘
{5LUG CATCHER) =3
B 5 TC-100 TC-200 C-600
(TURBCCOMPRESSIR UNIT) {TURBOCDMPAESSOR LINITY {TURBOCOMPRESSOA UNITH
B
www.MehdiParvini.com
1 ; A% FILTERS

INLET FACILITIES

GAS COMPRESSION SYSTEM




Rotating machinery




Pressure vessels
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Packages




S ——

C

LOCATION: (2.1.8) _

X |[INDOGOR X |[HEATED UNDER ROOF
OUTDQOR UNHEATED PARTIAL SIDES

X |craADE MEZZANINE I

X |[ELEC. AREA CLASSIFICATION (2.1.14) nA T3

CL

GR DIV

WINTERIZATION REQD.(2.1.8)

TROPICALIZATION REQD.(3.4.6.6)

SITE DATA:

X |ELEVATION (m):

270 m

BAROMETER (Bar abs):

X

RANGE OF AMBIENT TEMPS (°C}):

-19/42

NOISE SPECIFICATIONS: (2.1.9)

EI APPLICABLE TO MACHINE:  95dBA inside, 80dBA outside building

ACOQUSTIC HOUSING:

YES

[ x]

no | ]

APPLICABLE SPECIFICATIONS:

AP1617, CENTRIFUGAL COMPR. FOR GEN. REFINERY SERV.

JCORROSIF f EROSIF, A CAUSE DE / CORROSIVE / EROSIVE, BECAUSE OF :

SERVICE : NATURAL GAS COMPRESSOR
|NOMBRE REQUIS / NUMBER REQUIRED TOTAL/TOTAL: | 6 |RUNNING
lorErATION:  cONTINUE / conTinuous X |
PROPRIETES DU FLUIDE / FLUID PROPERTIES
[CAS DE MARCHE / RUNNING CASE masmol]  DESIGN CASE
FLUIDE/FLUID | COMPOSANTS / COMPOUNDS MW
MOLAR PERCENT
COMPONENT DESIGN ALTERNATIVE
Methane CH4 97,528 97,721
Ethane (C2H6) 0,880 0,095
Propane (C3H8) 0,140 0,025 Process data
I-Butane (C4H10) 0,015 0,005
N-Butane (C4H10) 0,025 0,005 h t
I-Pentane (C5H12) 0,018 0,045 SNEC
N-Pentane (C5H12) 0,020 0,050
Hexane (C6H14) 0,022 0,000
Heptane + (CTH186) 0,013
Nitrogen (N2) 0,930 1,746 M h < 1
Carbon Dioxide (CO2) 0,410 0,290 eC anlca’
Oxygen (02) Nil Nil data Sheet
COMPRESS. (Z)/COMPRESSIBILITY ASP/REF / SUCT/DISCH 0.876/1.013
fcp/cv ASP/REFOULEMENT / SUCTION/DISCHARGE 1.582/1.485
TOXIQUE/TOXIC u FLAMMABLE |x_

DONNEES DE FONCTIONNEMENT /| OPERATING CONDITIONS

MehdiParvini.cq

IPRESSION ABS / ABS. PRESS MPaa) 8,52
TEMPERATURE °%© 30
= [MASSE VOLUMIQUE / DENSITY kg/m’ 63,97
9 [DEBIT VOL. / FLOWRATE VOL
8 NORMAL m’fs -
i CALCUL / DESIGN m'ls 5,99
E IDEBIT MASSIQUE, NORMAL kals 383,03
< MASS FLOW, NORMAL
& TEMPERATURE MAXI SERVICE °C note 7
= MAX OPERATING TEMP.
PRESSION ABSOLUE MAXI MPa(a)
IABSOLUTE PRESSURE MAX! WWW.
|[REFOULT : PRESSION ABS / DISCH. ABS PRESS MPa(a) 25,5
[REGULATION DE DEBIT/ FLOW VARIATION %

CCONSTRUCTION FEATURES >

TYPE FABRICATION

WELDED

MATERIAL

ASTM A 182F22

MAX. YIELD STRENGTH (N)

=310 Nfmm?

BRINNEL HARDNESS: MAX.MIN.

207/

| x| sHarr:

MATERIAL 40 NiCrMo7 (equivalent to AIS] 4340)
DIA. @ IMPELLER (mm) 163/ 182
DIA. @ COUPLING (mm) 120
SHAFT END: X TAPERED CYLINDRICAL
MAX. YELD STRENGTH (BAR) 7350
SHAFT HARDNESS (BNH) (Rc) <=270 HB
STRESS AT COUPLING (BAR) _
PAINTING:
X | MANUFACTURER'S STD.
OTHER: SUBJECT TO CLIENT APPROVAL
SHAFT SEALS: _
X | SEAL TYPE (2.8.3) DRY GAS SEALS
X | SETTLING OUT PRESSURE (BARG) 153,7
SPECIAL OPERATION (2.8.1) _
SUPPLEMENTAL DEVICE REQUIRED FOR CONTACT
SEALS (2.8.3.2) TYPE:
X | BUFFER GAS SYSTEM REQUIRED (28.7)
X | TYPE BUFFER GAS COMPRESSED AIR
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Material Requisition

1. LIST OF MATERIALS

ITEM QUANTITY |[TAG N° DESIGNATION
TC100/TC200
1 6 TC300/TC400 | TURBO COMPRESSORS
TC500/TC600
SET OF STAR-UP & COMMISSIONING SPARE
2 1 PARTS
FORITEM1
3 1 SET OF SPECIAL TOOLS FOR ITEM1
4 1
DOCUMENTS
2. APPLICABLE DOCUMENTS NUMBER* REV
2.1. PROJECT GENERAL SPECIFICATIONS
Technical Specification Centrifugal Compressor J-7-30001 (MA-E-30001) | Rev. 2
Data Sheets Centrifugal Compressor J-8-30101 {MA-E-30101) | Rev. 2
Data Sheets Gas Turbine J-8-30102 (MA-E-30101) | Rev. 1
General spec. for L.V. Switchboards for Packaged Unit E-7-40011 (EA-E-40011) | Rev. A
Data Sheet for Turbocompressor MCC E-5-40044 (EA-E-40044) | Rev. 3
Turbocompressor Fuel Ges Eunstianal Qaasifination PV OBOT1 (ZAFORO71Y | Bew A

Procedure of Acceptance
Turbo compressors

3. QA PROGRAM STANDARD AND INSPECTION REQUIREMENTS FOR VENDORS

ITEM DESCRIPTION : TURBO COMPRESSORSs TC 100/TC 200/TC 300/TC 400/TC

500/TC €00

QA PROGRAM

THE FOLLOWING QUALITY ASSURANCE PROGRAM QA PROGRAM) SHALL BE IMPLEMENTED AND

DOCUMENTED IF THE BIDDER IS AW

IS0 9001 { X }

1SO go02  { ]

IS0 9003 {1}

NONE {1
www.Mel

4. SUPPLIER'S DOCUMENTS — REQUIREMENT SCHEDULE

4.2. PROCESS AND PERFORMANCE DOCUMENTS

TURBO COMPRESSOR 0 2 (3 |4 5
1 DIMENSIOMAL OUTLINE DRAWINGS OF TURBOCOMPRESSOR SET A B c |D E
2 (GEMERAL ARRANGEMENT DWG OF TURBOCOMPRESSOR BUILDING WITH INSIDE AND OUTSIDE | A B [C |D E
NSTALLATIONS®
3 AIR INLET AND EXHAUST SYSTEMS ARRANGEMENT DRAWINGS™ A B C (D E
4 LUBE OIL AIR COOLER ARRANGEMENT DRAWINGS” A B C E
5 TURBOCOMPRESSOR SET FOUNDATION PLAN WITH STATIC AND DYNAMIC LOADS* A B c |D E
/fdﬂwgm@fﬂﬂ C AND DYNAMIC LOADS FOR TURBOCOMPRESSOR BUILDING AND | A B Cc (D E
RUAUR.
7 CUSTOMER MECHANICAL CONNECTIONS LIST AND PLAN WITH MAX. ALLOWABLE LOADS® B C (D




28000

24000

220004+ - -

QDDDD- CEELETTRTY ;.

12000

resl head om

14000 s rrmen rwmbe wmn s

12000 == :

10000 -

20007 A

000

a000 -

W WW.Méh

v [0=C: stone wall

e

[

2000 2300

sustiam walums $lawn Cr3sked

F000 ~a00 S000 a5a00



Bid technical evaluation

SUPPLIER ARE GO I¥TIL3D0 REVT po! DRESSER EMAG ;
2,176 Reled Pi%h al nmﬂ gp':l:g ngmql. "Wﬂ D . THEP_H?D?H Mirse Bigs
3 776]  Fuel Consumpifen sl Oper. Power T
T177 Turblne Efflclency % i
2,178 Powat Margin % ""'
1,178 G0 and PT Exhasual Tamperaturs *C
17.180] Bl Temperature end Elaveilon C-m a8
7. 1| Max Conlfnuos Power at Site Kw
707 - B N R ———— ]
2.183| Opetating Conditlon  YEAR 2007 (A) : : .
£.184| — Tlwt Copocliy {20°C; 015 bAR 0. | 501750 | __(RLT083E | VAXYAY IZ518%5
7786] Sucilon Pressute Bar a 852 _ 252 859 §59
1. __EE!UII THIII;;;':::;: ig 2’; 2! E: (2] |
;;r;? Olschaigs Piessura Bor s 51 751 250,497 _—fﬁb
ABH| Discharge Temparsiure T i) - 192-8
e _ i 1£3.56 1225% 1333
7.190] Palyuropic Elficlency % 80 .60
2 0T wborbwd Pover st PTSHAFT ud = {9882 2 - ‘c‘%‘?gg ‘ ‘:‘3‘?“?; ‘
182 Capaclly / Cepacily al surgs Limh %
2783} Speed Apm i
7.164 H* of Operstlon Unlis plus Spere 442 a+2?5?-2-ﬂ_ L2 T'Fﬂé £‘+2?§?£
FREL] RAsted Speed Rpm -
HZ.TG8] Paied Power sl Rated Spead w
[ TB7] Fusl Consumpilon sl Oper, Powsr K3/ Kweln {0800 105900 102060
7. 168 Turbina Elliclency %
T 106 Power Mergin ) 08 67
7700| OO and PT Exhsusi Temperaiure "C 1b&.2 10d.1 ==
7301 Slia Tempaeteiuie and Elsvalion "T-mo.sl o : )
7.702| " Msx Conilnuos Power ai Site Kw 21519 o512 X LR
11,203 . ;
7,204 |Opwarating Condltlon. YEAR 2007 (B) i
7.706|  iniet Cepachly (20°C; 1013 bara.) “m3h 501750
7.308]  Suclion Pressurs Bar s . R5.2 ]
7.207| Sucllon Temperatuie *C B
3.208 Dischargs Pressura Bar a 234.4, |
7.208] . Dischargs Tempeiature *C
2. 710 Polytiopic Head Kilkg
FIN| Palyiroplc Efficlency % B
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Vendor design

Sron,

COMMENT STATUZ:  THE APPROVAL OF THIS DOCUMENT DORES MWOT RELIEWE THE SUPPUER GF TS
CONTRACTUAL REIFPOMSIBILMES

1 NO COMMENT OR FORMAL COMMENTS 4 FOR INFORMATION
PRECEED WITH FABRICATION RESJRMWT WTH URPER PEMISKIN STAMPED
B T APPROVED FOR CONTRUGTIGN - REFEFENCE GHLY.

APPROVED A5 NOTED 3 FibaL DoCUMENT
FRCCEED WITH FRBRICATION IN ACCORCANCE “WITH COMMENTS
RESUEMT SORRECTED [ACUMENTS FOR APPROIEL 'WTTH UFFER REYEICH

DISAPFRUVED

DG NOT FABRICATE RESUBMIT CORRECTED DOCUMEMT FOR APPROVAL WITH CSHEGKED B BATE:

08 LEFER_REVEIEN

BCL 406/B




Equipment summary

Dac Mo, P-4-08008
PROCESS EQUIPMENT SUMMARY
REV B ISSUE FOR CONSTRUCTION
| Sizing
2 g g
E ITEM No Eg DESCRIPTION DE(EQEC;;@?UJW E Wessels Dimensions _ PSIDI\{IUDr Dwa) REGUI Mo Grade level Nﬁi‘?‘"
w g S B
DP oT D T-T
MPa °C mi mim Ky ton

1 PROCESS
1.1 INLET FACILITIES

D-001 1 Receiving scraper trap 10.01| 50 H 1400 | 9800 P-3-08511 | V-9-20008 20 261000 cs

V-001 1 Slug catcher 10.01| 50 H 1500 | 10000 P-3-08512

S-001A/BIC | 3 Inlet gas filter 10.01| 50 |H|1450] 3210 P-3-08513

M-001 1 (Gas metering station package 985 | 50 P-3-08540

U-060 1 Analyser house 985 | 50 P-3-08540
1.2 QUTLET FACILITIES

D-002 1 Launching scraper trap 265 | 70 |H| 750 | 6800 P-3-08551

D-003 1 Launching scraper trap 265 | 70 H : 750 | 6800 P-3-08552

T-050 1 Methanol tank ATM | 50 |H 1600 | 4480 P-3-08553

P-051A/BIC | 3 Methanol injection pump 265 | 50 7.5 |P-3-08553
P-052 1 Methanol portable pump 007 | 50 2.2 |P-3-08553

www.MehdiParvini.ca




S8 Ll

www.MehdiParvini.com



www.MehdiParvini.com



g 4l 3 e s 13 Ol sl ol S eSS L o

0 b g e Sllks Plant Layout ool cpes b8
S ok xS s Sldllas cplblesss £33 1) S Olodr o g

Al Calises (gla G g 5> Ol gt )l atul 6 goed pond

www.MehdiParvini.com



9]

O

! = =

% S g
) — o

www.MehdiParvini.com




Layout/vendor drawings
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UNIT UNIT NAME HAZARD
10 Crude Distillation(CDU) MH
11 Vacuum Distilation Unit(VDU) MH
12 Naphtha Hydrotreater(NHT) IH
13 Continous Catalytic Reformer(CCR) IH
14 Vacuum Residue Hydrodesulphurization HH

Unit
15 Hydrocracker Unit HH

www.MehdiParvini.com
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T B | 3 | GENERAL NOTES:
1 P ;
Y BI| 1. AL DNENSIONS ARE IN MILUMETERS AND ELEVATIONS ARE IN METERS
i & - = UMLESS OTHERWISE SPECIFIED.
i Ef 2. DECK LEVELS ARE REFERRING TO MEAN SEA LEVEL (MS.L) EL. 0.000.
B P ® 3, PEDESTAL CRANE MUST BE ABLE TD REACH BOTH EXISTING AND NEW SHD FILTERS.
5 =
Ill EQUIPMENT LIST (NEW WATER INJECTION PLATFORM)
I". =1 § TAG No. DESCRIPTION REMARKS
l\] ﬁ 463-0-2139 DEGASSING TOWER PACKAGE
30-L-02
e e Iy o o 463-D-2140 DEGASSING TOWER PACKAGE
% et 463-F-2135 SAND FILTER PACKAGE
| i I 13 = —r a @
} — 8|7 || esa-r-2138 SAND FILTER PACKAGE
L . |
3%5P—Ua§1 : PLTF. EL. 26.500 || ssa-p-r34s WATER WINNING PUMP
893 3148 oL 3893 385 @ || 63-p-zaem FIRST STAGE WATER INJECTION PUMP
£ ~ 4__:0{:431 £ 463-P-23458 SECOND STAGE WATER INJECTION PUMP
i 2 463-P-2354 WATER WINNING PUMP
% gd g | _doa-p-2ssen FIRST STAGE WATER INJECTION PLWP
Y T F S| 463-p-23588 SECOND STAGE WATER INJECTION PUMP
H H i 483-P-2384 WATER WINNING PLMP
%%_ﬁ = 0 9 5
L,_l—kb_ K —L’_h—k B d T 463 K- K00A/B POWER GENERATION PACKAGE LINIS
i HALD PEDESTAL CRAME
- = T2 P9 I HOLD GANTRY CRANE
30-L-05 WW com
=
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V General Plot Plan |~
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Layout/consideration for all networks
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3D modelling
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Equipment handling

B MONORAIL @T.o,s 122700 - LDAD| BT

—

7 % R - -
& o BV 24" 300w MOV 62324 -2
24" 300+
s MONORAIL (2) |T.0.S 123500
L=12000 - PAD EYE 2T(2)
5700 24-1LD-GX-623054- A1

4 IMBD-623237

REMOVABLE SPOOL 7

; 3040
B2

1}

WALKWAY /ESQAPE ROUTE \

E, vy
P T LP.SEPARATORT
“\\PAD EYE 27 (13) \
PAD EYE 27 (3)
CAYDOWN AREA _IZ s
LOAD 6T — ] :r% M
© 623
[as] ]
S =
() PAD EYE 2T = =
% @@0
MONORAIL H@%_ Té_j[g S 12e% & 2100
lc?ﬁ?é:éd olL (? rf%&ge 0
WWW nr.com
[(P‘QS
o
AAO PAD EYE 1




HSE
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EPC Safety Studies

EPC Safety Studies
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Safety Report Development

Hazard Identification
Consequence Analysis
Formal Safety Assessment
Deterministic Risk Study
Quantitative Risk Study
ALARP Demonstration
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Hazard Identification Studies

HAZID

HAZOP
SIMOPS
CHAZOP
SAFOP

SMS

Bow-tie

Design Review
What 1f Analysis
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Consequence Studies

* (Gas Dispersion Modelling
* Flare and Vent Radiation & Dispersion Modelling
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Formal Safety Assessment

* Fire and Explosion Analysis (FEA)
* Quantitative Risk Analysis (QRA)
 Emergency System Survivability Analysis (ESSA)
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Deterministic Risk Studies

System Reliability Analysis (RAM)

Failure Mode, Effects & Criticality Analysis
(FMECA)

Safety Integrity Level (SIL) Study

Layer of Protection Analysis (LOPA)

Development and Management of Hazards
Registers

ALARP Assessment and Demonstration
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Quantitative Risk Studies

Fault Tree Analysis (FTA)

Event Tree Analysis (ETA)

Quantitative Risk Analysis (QRA)

Risk Based Cost Benefit Analysis (CBA)
Sensitivity Analysis
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Loss Prevention Engineering
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Safety Concept
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Hazard Identification
(HAZID)
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Hazard Identification
(HAZID)
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HAZOP
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HAZOP
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HAZOP Review

RISK LEVEL
[1] Several/Continuous: more than 1 per year
[2] Single: once between 1 and 10 years RISK MATRIX
[3] Likely: once between 10 and 100 years ,
[4] Unlikely: once between 100 and 1000 yrs e ! V Lt
[5] Very unlikely: less than once in 1000 yr \ F4 | H | //L L L
F3 H (H) [ L L
FREQENCY F2 H H [ L L
F1 | H | H | H | L
S 52 53 54 S5
HAZARD CATEGORY
SEVERITY
1 2 3 4 2
d Major Significant Moderate Minar Negligible
Personnel Multiple Fatalities Single Fatality Severe injury Lost Time injury Mo Significant Effect
2
Propgggirli}easn;agef Major Significant Moderate Minar MNegligible
Interruption
3 e P - R .
Environnmental Significant/ Long Term Significant / Short Term Minor/ Long Term Minor/ Short Term No Measurable Effect
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HAZOP Action sheet
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6"—PD98—11A-V

e

DEVIATION CAUSE CONSEQUENCE SAFEGUARDS ACTION
1| Flow 2 Reverse flow Less chemicals Operating Mo further action
9|Reverse through the spare injection. instructions. required, existing
3 pump. safeguards
Fotential Pump technology considered adequate.
polymerization and (positive
fouling in the displacement pump).
debutanizer T-601
and E-602A/B.
Freq: [9]
Ctay: [1] [2] [3]
svrty: [5] [3] [4]
Risk: [L][L] L]
1| Flow 3. Tank refilling. Potential nitrogen Ensure there is a
9|Reverse back-flow through the non-return device
6 filling line. either on the tank
side hose tonnection
or on the tank TK-542
filling line.

EL+255500

P-001

NNNN

\4"-BDO10-11A-Y



Safety integrity Level
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Fire Partitioning Drawing

S 03l QLS L fire zone SAST, Sode ol s

Fire Fighting / Fire Zones

(oI L 700

: TR
+ 5 H
= ¥ = i
+ -z
- =1 BECRIST Y TERT RRE T EEY TR 13t
2l t]
- )| o
.




Fire Water Demand Calculation Note
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Low Pressure CO, Steam Turbine Generator
Lube Oil System Protection

EXTERIOR OF

CENERATOR EXCITER
BEARING "

BEARING

LUBE QIL
PIPING FROM
BEARING ABOVE
REGULATOR # DECK

PEDESTAL

OIL COOLERS
HYDROGEN

SEAL OIL
UNIT

UNIT

LUBE OIL
RESERVOIR

OIL PUMP —"
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Deluge system

arrangement drawings

Nozzle Arrangment

2360

Piping arrangement

(This typical is applicable for each pump)

Legend :

See detail on

/A Spray nozzle

next page

— Pipe
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Fire Protection
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Fire Water demand
calculation note
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660-V105 vessel shell

Item Calculated flow rate
Maximum flowrate for spray and deluge system 141 m°h
Flowrate for monitors (2) 228 m*/h
Flowrate for hoses (2) 114 m°h
BOG booster compressor area total firewg%&vr“(]ilt\e/ln%%%l afvini.com 483 m°/h
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Fire fighting equipment location drawing

.wF_-41LI1 03-87-804B3-N__ __
|

KAYHOWN AREA

i I

SYMBOL LEGEND
LEGENDE

QUANTITY.
TAT
FIRE AREA

FELIERZDNE 5 M

"
k
3

|
|
| -
= (|-
W

H—

SAFETY SHOWER WITH EYE WASH
NOTOUSCHE MIT AUGENDUSCHE b4

Shand |

o N Pl

PORTABLE EYE WASH T
AUGENDUSCHE - NE

L
[
y
|
|
[

I
I
/l
|
I
|
s
Lo
B
S A |

DELUGE SYSTEM

o]

— — —— — — — —

N

R

E-61078)_
-6209BA "y

\ --,.l,- '\\\ |,/’J S—

i
[
;
|

FIXED WATER MONITOR
WASSER FIXMONITOR 12

S

BERIESLUNGS-ANLAGE 3 &5

T
pas
/

FIXED WATER MONITOR IN ELEVATION
WASSER FIXMONITOR IN ERHEBUNG

s Sl i
7

HOSE REEL
SCHLAUCH-HASPEL 8

FORTABLE DRY POWDER A/B/C
EXTINGUISHER{1ZKG) 37
TRAGBAR PULVER-A/B/C
FEUERLOSCHER {12KG)

@qg

[T] crel
!__
|
'_

B

-——=
R

r—dM

b
=
5]

WW

2




Jolo b S

obﬂjgc\{;")‘wﬁjlﬁdﬁjo.ﬁj‘b&éuo)'buaﬁb
il

23 ol &S Sy 53 dsdis Eob b ojle 45 pl 5l Clabloes
C,«.C«La Jj}ASCJ“ﬁ.PJjLAAJJj .19‘9.5..» ¢S Cg“ﬁ U':S‘ SEBE
J).J &‘yﬂbbl{.ok}l Cxlawe ‘.bj.&.:a U;’S‘ SR oW
flea\&\g&‘wbéi}ﬁeﬂuﬁb&FMuﬁﬁ
S g eslaal (65 S ol 31 e Jlil b S gy S sl

www.MehdiParvini.com



Jolo s L5 1

el e Ll 3o LS Bile Ll S ols osle s Gl 2
P W ‘)M“ U':S‘ ,.b OMJ..:J‘}S“SL;?\,.A-PU“ ) ) .
LY

v 55 JB e (sl oS A oG 13 st Dl s
Al sl LG

uxjéﬁ)uu;ﬁ@;?Q\Jk\)sa\ﬂ.@?ﬁgﬁ‘j‘&ﬁ
..L.S&Jbv“‘

www.MehdiParvini.com



/fﬂeh(\

B

m, Q@WGFIL rr a‘nt?i\"z_‘} u,:’l{.}ﬁ\ Pf: f,‘b
| fire ACLnaux © @n.\{e&ore

4

N

17-003-5T

Passive fire protection drawing

o

AKX

XXX
K ASE

£y [

rvigLeonts

‘iv 9:@3‘?&"??—71?;@3%} -7
&K XY

SR
SRS

d
A




Passive fire protection

Fi fi
Pipes containing s | 1T Proofing

flammable liquids
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Fire & Gas Detect
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Fire & Gas detection layout
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Hazordous Area Classificatuon
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Hazordous Area Classificatuon
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Hazardous area BTm
classification drawing
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Hazordous Area Classificatuon
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Hazordous Area Classificatuon
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Hazardous Area Classification
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Gas Group
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Hazardous Area Classification
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Temperature Class

Ignition temperature

of fammable

0t apparatus ("C) ~ substances ("C)

T 450 > 450 =

T2 300 = 300 <= 450

T3 200 > 200 <= 300
i e

TS 100 > 100 <= 138

T6 85 > 85 <= 100
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Likelihood =————————

(QRA) Ky o5 3Ll

Impact
Negligible Minor Moderate | Significant
Very Likely LowMed | Medium Med Hi
Likely LowMed | Medium Med Hi
Possible Low Med | Medium Med Hi Med Hi
Unlikely LowMed | LowMed | Medium Med Hi
Very Unlikely LowMed | Medium Medium

www.MehdiParvini.com




(QRA) Kisy 5 3Ll

Sl 50 AL J g8 LB a5l 5l s Sy a5l
;8 Sose b 3 Sl

v.@.» w‘ CJ‘}J‘ oJ\..a‘)‘J.@i.'s LSLA o‘}L.» Q,U.EJ

www.MehdiParvini.com



Quantitative Risk
Analysis (QRA)

Case stuy: Gas leak from random piping
component rupture

Cause: installation error, corrosion, material
defect...

Possible consequence: Dispersion without ignition
/ jet fire / flash fire / explosion

Section considered: Compressor building

Pipe rugture location



Quantitative Risk
Analysis (QRA)

Step 1:
cpe - .. . — : X
Identification and characterisation X risk components
of initiating events *failure rate E@
(from statistics)
Gas leak inside compressor buidling due to Hole size
component rupture (% of component section)
5% 76% Full
Frequency (event/year) 1,11E-01 5/06E-04 6,83E-05
Outflow rate (kg/s) 5,7 90,8 2270,0
WWW. VIEITa T Par it com




Quantitative Risk Analysis (QRA)

Step 2: Event tree analysis

Probability of immediate
ignition for 1-50 kg/s release
rate is 7% (from statistical data)

Release Frequency | Immediate | ESD & Fire| Delayed | Explosion/ Consequence Event |Frequency (evly
ignition Fighting Ignition Flash-fire
Gas detectors are provided inside the building, that
activate isolation and depressurization. It is
assumed that they operate 95% of the time.
N
| 11E01 Probability of explosion vs flash fire depends
Rl ease}yr on mass of gas and degree of confinement
0,949 Dispersion 9,827E-02
0,930
0,120 Explosion 1,774E-05
0,028
0,051 0,880 Flash fire 1,301E-04
N
0,972 Dispersion 5,133E-03
Yes | Frequency (event/year)|
[Explosion 1,774E-05
No Flash Fire 1,301E-04
Dispersion 1,034E-01
5%

\

Probability of delayed ignition takes into
weoe sl ¢apritentaaxplosion protection (Ex)




o o o c m— g i
Quantitative Risk Analysis (QRA) | — l:
Step 3:
Consequence evalutation f
]
N
Overpresssure (bar) 0.2 | 0.1 | 0.01 N
Distance (m) 96 167 | 1270 o
._':':'._ Y
|.
' A
]
CONSEQUENCE k:LAss QUANTITATIVE CRITERIA | EFFECTS

MINOR

<0.1 bar locally (within 10m)

No effect, no damage

SIGNIFICANT X

<0.1 bar locally (within 50m)

Limited damage to plant and operators

SEVERE

> (.1 bar within plant

Damage to plant and operators

MAJOR

> 0.1 barwmpupMletediBanvini.c

Didamage to plant, operators & public




Quantitative Risk Analysis (QRA)

Final step: classification of risk

Unacceptable risk area—
Design change necessary

As Low As
Practicable -
Management measures

Reasonably
Plant

Release Frequency | Immediate | ESD & Fire| Delayed | Explosion/ | Consequence Event |Frequency (ev/y Acceptable risk area
ignition Fighting Ignition Flash-fire
0,070
1,11E-01 10E_02
Release/yr
0,949 Dispersion 9,827E-02
0,930
0,120 Explosion 1,774E-05
0,028
0,051 | 0,880 Flash fire 1,301E-04 1.0E-03
0,972 Dispersion 5,133E-03
Y Fi [¢ tyear)
es requency (event/year)] 1.0E-04 \
Explosion 1,774E-0 —P> Unllkely
No Flash Fire 1,301E-04
Dispersion 1,034E-01
Bo04a/b/c/d 5% 1 OE-OS
Rare
1.0E-06 Minor Significant Severe Major
CONSEQUENCE CLASS QUANTITATIVE CRITERIA | EFFECTS
MINOR <0.1 bar locally (within 10m) No effect, no damage
SIGNIFICANT <0.1 bar locally (within 50m) Limited damage to plant and operators
SEVERE > (.1 bar within plant Damage to plant and operators
MAJOR > 0.1 bar on populatedgrgaty. M E ReiPEs0 G gfators & public




ENV

(Environmental aspects Identification)

Aspect Health Air Water Raw Waste
material
Gaseous Resourc Liquid Petroleum/
emission Consumpti | effluents | gas/chemic
on als
Relief Noise Co,NO, PM,
(flare/Vent) S0,,Voc
Power Co,NO, PM, Fuelgas
generation S0,,Voc
G s
Gas Noise Fugitive Voc Gas
compression
Flash water Potable *
Cooling Legionell * Effluent | Biocides,PH
water a Water ,Control
Tempratu
re
Effluent Hydrocar Biosludg
water (open bons es,Oily
drains/treat ,Suspend sludge
ment plant) ed Solids
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Health and environment Requirements
specification

‘laﬁj/a C)Lo\f“ o S QL:.’ w.)@wj&l‘.)u@.s CJLo\Jj‘ LS)J@ ¢
ks Il il Jaes s e i 51 G
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Sl 38 5l Ol ol 51K a sl b sV 5k 5 3L
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Environmental Impact Assessment (Air quality dispersion

. analyS]‘s) Coordinates of the sources
Sources description
SOURCE NAME Stack | Stack. |Flue gas|Flue gas| Quwer NOy cO X (m) Y (m)
Height| diam. | temp. |velocity | (Nm/h) | (g/s) | (g/s) Turbocompressor TC-100 127 365
(m) (m) CK) (m’s) Turbocompressor TC-200 127 331

Turbocompressor TC-100 15 2.9 775 28 206000 | 2.87 [ 8.60 Turbocompressor TC-300 127 268
Turbocompressor TC-200 15 2.9 775 28 206000 | 2.87 | 8.60 Turbocompressor TC-400 127 235
Turbocompressor TC-300 \ 15 29 775 28 206000 | 2.87 | 8.60 Turbogenerator TG-001 132 177
Turbocompressor TC-400 15 2.9 775 28 206000 | 2.87 | 8.60 Turbogenerator TG-002 190 177
Turbogenerator TG-001 S 1.38 806 28 45000 0.63 1.88
Turbogenerator TG-002 13 1.38 806 28 45000 0.63 1.88 Gl‘ound Concentration Of NOX (ug/mS)

3000.00+

Aé- 13‘ 00
2000.00+

12 00 ©
00> .
1000.00- 0 32
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S
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-2000.00+
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Noise Map
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FLARE TOWER MAIN ELEC BLDG &
WORKSHOPS
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TEST EQPT &
CRUDE PUMPS
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GENERATION
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UTILITIES
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TRAIN 1

Q
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GAS DEHYDR
INJ. COMPRESSOR AND METERING
TRAINS 1 &2
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