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Dear colleague,

| am glad to share with your this educative material on the
Engineering of Oil & Gas facilities.

| developed it for classroom training sessions which | have been
conducting since 2009.

This material will give you an overview of the work and deliverables of
the different engineering disciplines.

| also thrived to produce workflow visuals to help understand the
work sequence of each discipline and how they interface.

| wish you an enjoyable journey within Engineering...
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Training Objectives
BARON

 To give a detailed knowledge of what
engineering of oil and gas facilities consist of

*To describe the activities and show a sample
deliverable in the various disciplines

*To explain the challenges
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Procurement

Construction
& erection

Manufacturing

Inspection &
tests




Home office (Paris)
*Project management

+Detail Engineering (part)
*Procurement

swww Engineering Sub-
#24 | Contractor (Delhi)
Detail Engineering (part)

Satellite office (Pau)
-Detail Engineering (part)

Shipyard (Korea)

Hull Engineering &
Fabrication

o

Fabrication yard
(Nigeria):
Fabrication (part)

Offshore (Nigeria):

Installation, commissioning

start-up Shipyards (Singapore &
Malaysia)

Topsides Fabrication &
Integration
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A Instrumentation & Control
Cc Civil engineering
Document Document title Document E Electrical
number revision G Project general documents
. . . J Mechanical
A | 1| 48104 | Service building instrument. rooms cables routing B eehanica
K Safet
A | 2 | 48102 | Trouble shooting diagrams D Y
- - M | Piping & Layout
A | 3 | 48134 | F&G system architecture drawing E
P Processes
A | 4 | 50100 | Instrument index B
S Steel Structures
A | 7 | 50003 [ Spec for instrument installation works and service C
Vv Vessels — Heat exchangers
A [ 8 | 50960 | Instrument Data sheets for temperature switches B W | Materials - Welding
A [ 9 | 50110 | Requisition for pressure relief valves B
M | 1 | 62059 | General plot plan B Document code
M | 2 | 62020 | Piping details standard C 1 Installation drawings
M | 2 | 62070 | Piping general arrangement Area 1 D 2 Detail drawings
M | 4 | 60100 | Special items list D 3 Diagrams
M [ 5 | 62250 | Piping isometrics booklet C 4 Lists — Bill of Quantities
M [ 6 | 60000 | Pipes and fittings thickness calculation A S Isometrics
M | 6 | 62351 | Calculation note CN1 - piping stress analysis A 6 | Calculation notes
M | 7 | 60001 | General piping specification C 7 | Specifications
M | 8 | 60103 | Data sheets for station piping material B 8 | Datasheets
M | 9 | 60200 | Requisition for pipes F 8 | Requisitions
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Drawings common
sizes & scales

A0 = 840x1188

Al = 594x840
A2 = 420x594

A4 = A3 =

210x 297x

297 420

Scale Im =

1/1000 1 mm

1/500 2 mm

1/250 4 mm

3" P 213 18A

184 ?TH

1/100 1cm
1/50 2cm
1/33 3cm

1.0.G 269530

S—201

A
- 1 H— —hea—a G 268220
ﬁ\ — = GB__:f % L 18" P 209 18A
REF 261627’509 ‘ LT ’ | O

| ‘ 7265000




YEAR 1 2

Activity Description
MONTH[ 1 |2 |3 |a[5]e]|7[8[o]10]1[12]1]2]3]a]5]6]7

PROCESS

PP, Equiment i — Engineering schedule

Fluid List I

Main Equipment Process Data Sheet —
P&IDs & Line List s FD mmm—— |FC
Control & Emergency Shutdown philosophy, HAZOP I
Operating Manual
MECHANICAL
Datasheets & Specifications for main Equipment/Package E—
Main Equipment/Packages Purchase Order —
Datasheets & Specifications for other Equipment/Package E—
Other Equipment/Packages Purchase Order —
Equipment/Package Vendors Data (GAD/PID's) ——
PIPING/MATERIAL
Piping Classes —
Valves & misc. Data sheets ]
Requisitions for Inquiry EE—
Requisitions for Purchase —
Final Piping Material Requisition
civiL
Foundation Drawings for Main Equipment I —
Foundation Drawings for Other Equipments ]
Building Architectural Drawings —
Building Civil detailed Design Drawings —
Civil Area Drawings ]
PIPING/INSTALLATION
General Plot Plan eeee——— |FD mm FC
Unit Plot Plan s FD m—— FC

Piping Layout Drawings

Piping 1st Material-Take-Off

Piping 2nd Material-Take-Off

Piping General Arrangement Drawing & 3D Modelling
Critical Line List

Piping Stress Calculations

Piping Support Drawings

Isometric Drawings

Piping MTO final Issue
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reSources

Lo Electrical
Commissioning 9%
9% Mechanical
Equipment
6%

Instrumentation
/1CSS/Telecom
10%

Naval
4%

Process

Structural
23%

31%

~1,000,000 man-hours
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Design basis:

- Functional
requirements

- Client
specifications

- Design codes

————— Client
Documents Approval/
submitted
to client Comments

. )
Engineering
—
A
Documents
- Comments
submission

Vendors <

Documents for Construction:

Construction drawings &
specifications

Documents for Purchase:

bill of quantity & specification
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Process facilities:

Feedstock and products flow

eedstock composition

Battery limit conditions

Equipment Spare

Performance:

Products specifications

Energy efficiency, emissions

Utilities:
Electric power supply

Other utilities

Systems:
Process control

Fire/gas alarm
Public address, LAN, PABX

/ Pressure (bar)

Design Basis

50

45

40

35

30

25

20

15

10

/N

Infrastructure:

Administrative and technical
buildings

Control room
Access road

Site fencing, gates, check point

Design criteria:

% of over design

Environment data:

Min/max temperature
Rain/snow fall
Wind

Geological condition

Applicable codes and standards:

International standards

Local rules
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Engineering disciplines

— Equipment
—HSE

— Civil

— Layout

— Piping

— Instrumentation

— Electrical
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Functional requirements — example of a gas compression station

Gas composition

Performance

inlet pressure, MPa (abs) 8.78
outlet pressure, MPa (abs) 25.1

flow rate, Million STD m3/day 4817

COMPONENT %
Methane (CH4) 97.49378
Ethane (C2H6) 0.88
Propane (C3H8) 0.14
I-Butane (C4H10) 0.015
N-Butane (C4H10) 0.025
N-Pentane (C5H12) 0.0383
N-Heptane (C7H16) 0.0617
Nitrogen (N2) 0.93
Carbon dioxide (CO2) 0.41
Water (H20) 0.0056
Hydrogen Sulphide (H2S) 0.00035
Mercaptane (C7TH16S) 0.00027
Molecular weight 16.52




TEG HP Compression & TEG
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From Wells  yp Separator
165-205F 500 psig

IP Compression

Cooler

»
>

Emul. Treater
50 psig 150 F

Process Scheme
Optimization

Degasser
5 psig

Gas Injection
5500 psig
L]
LP Compression
5 psig

Oil Production

o
»
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Process Flow Diagram (PFD)
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Equipment list

24t
&

fo

TO OFFSHIRE PIPELE

24 A

TO OFFSHOAE PIPELNE

— X N —— X—— K——X——

INLET FACILITIES

GAS COMPRESSION SYSTEM

TURBO COMPRESSOR UNIT

HK—NX

AB"

FRON 4B PIFELTME

g
2"

ISCAAPEA TRAF

{5LUE CATCHER A

GhS FILTERS

I 3

TC-100

TURBOCOMPRESSIR UNIT)

28"

E-201

IR CODLERY

TC-200

{TURBOCIMPAESSOR LINITY

20"

E-601

WIR COOLER)

TC-6@0

{TUREOCOMPRESSOR LIKITY

- D-1 RECEIVING SCRAP
mwl:s'n Zmam E-101+601 GAS AIR COOLER
V-1 SLUG CATCHE
S-101+601 UNIT GAS FILTER
03 SABIC INLET GAS OUTLET FACILITIES
[ECRAFER TARF
D-213 LAUNCHING SCRAPER TRAP
’ﬁ . 'U'ﬁ Ll
P / T T
B y - v.ft
¥ & D
/g\_ 24" I\rJ\
C5 BYFASS LINE 3@ [~ /
1
Cas 48> 24 o+
"STATION . = =




Thermodynamic
calculations

balance

Heat & Material

File Edit Input Output Tools Draw View Options Window Help
STREAM MUMBER 1 a 4 5] -] 7 a
PREGSURE (MPa-abwl B.78 852 £5.86 B.52 25.86 24.95 24.95
TEMPERATLRE '€} 2725 264 2.8 26.4 8.8 9.8 49.8
TOTAL FLOWAATE Ikg/hl 1380816 45204 245284 EEEE] ES848R | 13RABIE A2B428
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FLOWRATE $SniHl NOTE 41 | 2A37A3IA SR rsA GRFER | 1AA3SAA | LAANSAR | 2AA7ARA | @ANS3AR
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P 2 9P

DETENSIONNEMENT / STRESS RELIEVE

oul/ vYeSs D

NON / NO D

REVETEMENT INTERNE / LIN/ING

note 6

EFAISSEUR REVETEMENT / LINING THICKNESS

mm

CALORIFUGE / INSULATION oul/ YES
CONSERVATION CHALEUR / HEAT CONSERVATION
PROTECTION PERSOMNNEL / PERSONNEL PROTECTION

NON 7 YO IZI

CQUIPEMENT INTERMNE / INTERNALS

CODE DE CONSTRUCTION / REFERENCE CODE ASME VIl div1
TUBULURES / NOZZLES
REPERE / MARK MNb DN/ 5iZE SERVICE
PSY 1 3" Relief Valve
N1 1 48" Inlet
N2A/BIC 3 24" (note 7) Gas Outlets
N3 1 4" Liquid Outlet
1 2" Vent
D 2 2" Drains
Pl 1 2" Pressure Gauge
L1/L2 2 3" Standpipe
M 1 24" Manhole

|
i
|
i
SERVICE Slug Catcher COLONNE / COLUMN | note 4
CONDITIONS OPERATOIRES | OPERATING CONDITIONS | 5 =i
FLUIDE  FLUID Natural Gas |
FRESION DE SERVICE / OPER. PRESSURE 9.7 MPala) !
[TEMPERATURE DE SERVICE / OPER TEMPERATURE 30 %E l
MASSE VOLUMIQUE LIQ. /£/Q. DENSITY 1000 ka/m® !
[A\BRASION, CORROSION, CAUSE / EROSION, CORRODSIVE DUE TO note 3 :
INFLAMMABLE - EXPLOSIF f FLAMMABLE - EXPLOSIVE Flammable i
DONNEES DE CONSTRUCTION / CONSTRUCTION DATA . A
FRESSION DE CALCUL / DESIGN PRESSURE 10.11 MPa(a) - | JL ::
VIDE - DEPRESSION DE CALCUL / DESIGN VAGUUM PRESSURE MPala) «© T
[TEMPERATURE DE CALCUL / DESIGN TEMPERATURE 20150 5z @ @
CAPACITE f CAPACITY 18 m?
MATERIAL # MATERIAL cs
SUREPAISSEUR DE CORROSION / CORROSION ALLOWANCE 3 | mm




OPERATING CONDITIONS
]
HERVE | - | 3
FLUID g =
w
B AB“N o MAX/DESIGN MAX/DESIGN|  k
|
Hydrocarbon Gas P 30 50 97 ]985|CS
| Hydrocarbon Gas P 138 160 2525 | 265 |cs
® Hydrocarbon Gas P -40/138 -46/160 | 252,5] 291 |LTCS
24 | D-2
S — 1 l IECRAPER_TRAPI Fuel Gas FG 40 60 44 | a9 [ss
| Diesel fuel FO amb 50 1 3 |CS
X Fire Water Fw/ amb 50 10 12 |HDPE
| - O Lube Oil LO 30 80 3,2 5 |GALVAN
% -
TO OFFEHIRE. FIFELTE =& i MPDEH %HHF] F I u I d I ISt Methanol ME 20 50 atm 3 |sS
x Open drain oy amb 50 atm 3 |cs
| Utility Air UA 30 50 10 12 |CS
Utility Water uw amb 50 2 4 |GALVAN
> 20 .
x . T T
| & . 28 .
= ol | |
FRON 4B PIFELINE T o) <* 4>
R e 24 VJ\ vn
C3 EYFAOS LINE an |_-
r 1
GAS o A
METERING ) .
STATION - i 18 - : ; 15!
I 3
£ —
-
§ E & B
= 8 i E-281 E-601
Rl H
tAIR CODLERI AR COOLER)
3
5-1B 24
ag'
V-1 28 L L
{SLUE CATCHER 2B 24
8 B 1C-100 TC-200 1C-600
(TURBOCDMPRESSTR UNITI {TURBOCOMPAESSOR UNIT {TURBOCOWRRESSOR LNITY
E S_lﬁ 24!
rd
3 ; g FILTERS)




:,'fi,‘:Y,£ Piping & Instrumentation Diagram (P&ID)
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5 Line List

1GAS FILTERS)

Line Number Insulation 2 Line Connection a Eper?t::lng = = jes.ig.n
) © Condition = Condition
Line ) . 5 | P&ID Dwg. & & __
T g T, 3ize TS 00 b-ass : HNo. o Press | Temp r('i Press ljicrr.p \I;enp
3% | 2% g3 Code | Thk. ’E From To E et LB
& C = "= 8 > parg | degC | kg/m3 | barg | degC degC
GN | 71 [61106] 22 | 71GNE61106-22 | 3C3AS1| N [NO |cs [D-80-212 LNG STORAGE JUNIT 93 V| 276] 55] 182] 345 100
GN | 71 |61106] 20 | 71GNG61106-20 [3C3AST[ N [NO [cs |D-80-212 LNG STORAGE [UNIT 93 V | 27 6] 55[ 182] 345 100
GMN | 71 |61106] 12 | 7T1GN61106-12 [3C3AST| N |NO |cs |D-80-212 LNG STORAGE |UNIT 93 V| 276 55] 182 345 100
LNG
RUNDOWN
LNG | 71 |60001] 32 | 71LNG60001-32 | 3ROJLL | 6 | 180|ss |D-80-302 668-P001 A/B/C |HEADER L | 11,1] -159] 439] 30 80| -167
LNG
RUNDOWN
LNG | 71 [60001) 22 | 71LNG60001-22 | 3ROJLL | 6 | 170|ss |D-80-302 668-PO01 A/B/IC |HEADER L 11,1] -159| 439] 30 80| -167
DOW | 72 [63000] 0,75 f2DOWG63000-0,7§ 1P1 N [NO [cs |D-72-204 72-POG1A Dow L 0] 48| 1000 2 82
DOW | 72 |63001|0,7572DOWG3001-0.79 1P1 N [NO |[cs [D-72-204 72-POG1B DOW L 0| 48] 1000 2 82
DOW | 72 [63002] 0,75 J2DOW63002-0,7§ 1P1 N [NO [cs |D-72-204 72-PO62A DOwW L 0] 48| 1000 2 82
DOW | 72 |63003|0,75[72DOWG3003-0,79 1P1 N [NO |cs |D-72-204 72-PO62B DOW L 0] 48| 1000 2 82




Piping & Instrumentation Diagram (P&ID)
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BARON N P&IDs legend & symbols

INSTRUMENTS

( > = LOCAL FIELD [NSTRUMENT

( ) = INSTRUMENT ON PANEL DR HARD CONSOLE IN CENTRAL CONTROL ROC

= INSTRUMENT ON LOCAL PAMEL

“
A

( Y \I = LOCAL INSTRUMENT FOR MORE THAN ONE FUNCTION
A
) = STATION AUTOMATIC CONTROL SYSTEM IN CONTROL ROOM (ACS)

MEASURED| ., W | w
VARIABLE | > | = S |5
—_— p— — — w
INSTRUMEN |23 |28 |l«e|&
FUNCTION | g2 F[YH ]2 E
ALARM
CONTROLLER AC Fc | HC | LC PC
CONTROL VALVE | AV Fv | Hv \ED PV
SELF ACTUATED
CONTROL vaLvE | ACV Fcv | Hev | Lev PCV
PRIMARY ELEMENT| AE | DE | FE LE PE
GLASS FG m
SWITCH As Fs | Hs | LS PS
HIGH SWITCH ASH FSH LSH PSH
VQL VES H H SWITCH ASHH FSHH LSHH PSHH
D<1 = GATE LOW SWITCH asL | FsC LsL PSL
e = GLOBE
™l = CHECK LOW LOW SWITCH |ASLL FSLL LSLL PSLL
x> = PLUG
=] = BALL TRANSMITTER AT DT FT LT MT PT

I%] = 3-wAay
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Service of fluid

CASE

VAPOR

LINE

CRITERIA

Upstream pressure
Temperature

Mass flowrate

MW

Z ([compressibllity)
Cp/Cv Ratio
Viscosity

Density

Pipe Stralght Length
Fittings Total Equiv. Length
Diamater

Nominal diameter

Internal diameter
Thickness

Schedule

Matarial

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 (V/VS)
Velocity

ps2

pe3

ATl
Total Press. Drop
overdesign

Fittings

Reference

Correct above diameter of
Correct below pressure of
Max Mach number

Max rv3 (nolsa)

Max velocity

Max vz

Max DP

CHECK

barg

kg/kmol

cP
kg/m3

kg/m3

kg/h
m3fh
kgim3

mis
mis

mis
Pa
kgls3

bar/km

inch
barg

kals
mis
Pa

bar/km

36"P012-15A-B

86,7

1401 213,0
16,5
0,87319
1,2128
0,014
65,756

Z

)

900
270,00
22,20
30
CAREON

45

65,76
100,00
1401213
21309,28
65,76

4,16E+07
9,95

0,02
9,95
519,45
64915,59

0,400
0,000
0%

NO

Gas, gineral PED barg

hooos |

i Fmmmd
'\ (F P
— o) \goi
" Toa1. 5
e i 36%)-po12-158-v _
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Process control
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i
=l Ol . r T

.

ESD —
TC UNITS -

}7
SAME FOR SRl
ALL TC 4{ NOTE 2

—————— —
I ; GT=x00
— —
(R OVERRIDE
F1e /S1Ic FICN Fy
Station Control xo@ X003 @W 00181

Control of the station shall be carried out, manually or automatically, by adjusting
the revolutions of the units, controlling the most critical of the following parameters:

- suction gas pressure (override);
- discharge gas pressure (master);
- gas flow rate (override).
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Process safety

% W | W | e Lu
@ = |o|nlwm o = T3]
£ 3 = |claola o O
: s ¢ o 12213] [3l8] |2
g HV 0038 O% E sk
o ME-003 a b
i‘—'), ?,g HV 0035 2
:
ﬁ HSVDD44 HSV x003 HSV 0033 g E
£ o — h
g L& | &l3 "™ - :
o | & sl O
HSV 0026 HSV x001 HSV x004 HSV 0030 O Jy|l=|= = L
HSV 0028 i i > L }E z é é V =
MEREEEEIREHEE
O Fuxoos (O HV 0037 — | = = =
o = | = =
"‘ O | = | —
HV 0023 4 w L }i # 9 ﬂ
- o LLJ g - | O &= }; =
‘f'—‘f'!*—*——‘—'l‘ = =95 [ T il s e g g ;
NE i [ Z|=Z|=
Ve ‘i-‘-—-f . === | o
y - olo|lo
Olo| O | == o
| = | = P Lul
el = o)
|| | = T
m|| o == L
= St
W | w | w N = _
Z 22| |2 =
R R U —
|| L =
AR ol =
oo | o Y = Ty
=z 51915 Izlz) |®
e | === ol &= =
2 18188 [\HZE |2
CAUSE =
INSTRUMENT VOT | SL
DESCRIPTION TN ) i
TAG Ne. ING | No.
LSHH-22 HIGH HIGH LEVEL IN FILTER SEPARATORS 23 h X
LSHH-26 HIGH HIGH LEVEL IN FILTER SEPARATORS 24 p. X
25
PSLL-166/B/C LOW LOW SUCTION GAS FRESSURE TED 76 > % %
RS s LOW SUCTION GAS PRESSURE 27




ESD 2-1

HERVE
BARON

| 1
! —_ | |
L
i [FE N
e § =
2% | | [ ] b R - Gt
cRa - a I o !
Bog - |
B ai =T ! (=
£z = ! (qo}
- “ ] rmmm [
|
| S
|
I
2 ! N O |,
ow-sx | 5 _ Luf o=
= ! (@))
1 ~
! A o
— “ B — — |
I | g
— | A
Y > | | D
— 1
T _ a2
(] T |
w L] | (a4 —— —
L o I L
w |
D.II “ | W S, 1
I u O
| I
b W Q
.8 _
Nz 00X | 5 =
~ 2y _ — - 7]
=50 I I r
°8y T — = ! | W |
1
- IEe 7 | O
| E ! T D
o I
o < | I " iy
._I ! M |
I
o ! mmm |
a L 53 !
L ———m o —— oo - 2L _ e
#Z01-SX wo X
== |- A\ % =55 % 1 !
\\\\\\\\\\\\\\\\\\\\\\\\\\ .
| |
- _
O
— |
|
QO
! —
|
e e e _____ ]
- wn
1101-SX &
D
I
-
w 153 I [
®lgs [T % %li _
z |27 —
h (@)
Iy == T
mnwuw_ _ _ I
[ Y g - LuJ
_aonx. ELS ¥=9001-SXN <
woo
N = == . b ____ A
TBg ! | BHE PoS00I-SXA1 8 ]
S oY | = 1
TES L T N S st alf-t-w i rytor - 2
el a| | _ r-¥00l-SXW | & O
$o- ! _ T e -5 &
& i ! | i Po£001-SXN" = & !
| _ 5! A vmoenT € o
I - ==
L | N e Tyt > <C
¥—1001-SX
S N D AL s 2 0L !
- — ——— - | [ ———
= I (@)
_ 4 =
I |
|
I
I
I - - _ |
|
|
I




HERVE
BARON

INLET PIPELINE SDV

I HSWV 0040 HSV 0003 HSV0044 HSV x003 HSV 0033

ME-001
HV 0038 O
ME-003
HV 0035

MPRESSOR SHOP
OUTLET VALVE

VAl n
/\ L

>
[m]
7
w
Z
—
m
e
o
g
'_
=)
O

HV 0034 SDV 0042

H COMPRESSCOR SHOP INLET VALVES

Hco

[E |3] V-001 S-001A/B/C [;E EJ E
Eb M-001

~l
L1

A J

SDV 0041 HSV 0001 HSV 0026 HSW x001 HSV x004 HSV 0030
HSV 0028 { | }

5
z w O FV x005 O HV 0037 SDV 0043
= 0
g & pla ol G
'CE HV 0023 Hv 0024 8 g
COMPRESSOR SHOP BY-PASS .
S 3
'_
5
INLET INLET FACILITIES SUCTION HEADER GCU DISCHARGE OUTLET
PIPELINE HEADER PIPELINES

v

ESD simplified diagram




Pressure (bar)

HERVE
BARON

45.0

ok

5DV 0041

INLET PIPELINE SDV

HSV 0001

STATION INLET
WALVE

INLET
PIPELINE

Flare Report

HSV 0003 Y

SOR SHOP INLET VALVES

V-001 S-001
M-00

ME-001

INLET FACILITIES

HV 0038

T

QUTLET PIPELINE SDV

3.
HV 0035 C )és
(=1
® g
o3
D=
g [
A o HSV x003 HSV 0033 &
i = £3
o ] >
(&} o
E E E HV SOV 0042
DI-‘E .
HSV 0026 HSV %001 HSV %004 HSV 0030
HSV 0028 i _
QO FV %005 (@] HV 0037 SOV 0043
bl e b
g w
RV COMPRESSOR SHOP BY-PASS R g s
of
Z
5
SUCTIOM HEADER GCU DISCHARGE OUTLET
HEADER PIPELINES

40.0

35.0 4

30.0 4

25.0 1

20.0 4——

15.0 4

10.0 4

5.0 A

0.0

480

600

20
T17me (s)

840

9260

1080

| 1320

1200 1400

closed drain

AV-6-37001
/

FS-6-21005-2

/

6 DS 2120

FS-6-21006
/

6 FB 2120



Radiation Isopleth - W/m2
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Equipment list

BAB0N mET FACILITIES GAS COMPRESSION SYSTEM
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=
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SERVICE : NATURAL GAS COMPRESSOR Z LOCATION: (2.1.8) =
[NOMBRE REQUIS / NUMBER REQUIRED TOTAL/ TOTAL : | 6 IRUNNING X |NDOOR X JHEATED CHBERREOR
OUTDOOR UNHEATED PARTIAL SIDES
OPERATION :  CONTINUE / CONTINUOUS X |
X |GRADE MEZZANINE
PROPRIETES DU FLUIDE ! FLUID PROPERTIES =
X |ELEC. AREA CLASSIFICATION (2.1.14) NAT3
JCAS DE MARCHE / RUNNING CASE mas.molf DESIGN CASE cL GR DIV
FLUIDE/FLUID | COMPOSANTS | COMPOUNDS MW WINTERIZATION REQD.(2.1.6)
MOLAR PERGENT TROPICALIZATION REQD.(3.4.6.6)
COMPONENT DESIGN ALTERNATIVE SITE DATA:
Methane CH4 97,528 97,721 X |ELEVATION (m): 270m
Ethane (C2HE6) 0,880 0,095 BAROMETER (Bar abs): _
X |RANGE OF AMBIENT TEMPS (°C): -19/42
Propane (C3H8) 0,140 0,025 P ro CeSS d ata o)
I-Butane (G4H10) 0,015 0,005
NOISE SPECIFICATIONS: (2.1.9)
N-Butane (C4H10) 0,025 0,005 Sheet =
I Pentane (C5H12) 0,018 0,045 | : | APPLICABLE TO MACHINE:  95dBA inside, 80dBA outside building
ACOUSTIC HOUSING: YES X NO
N-Pentane (C5H12) 0,020 0,050
APPLICABLE SPECIFICATIONS:
Hexane (CEH14) 0,022 0,000
Hertane + ©7HI) TR API 617, CENTRIFUGAL COMPR. FOR GEN. REFINERY SERV.
Nitrogen (N2) 0,930 1,746 M h 1 I -
ONSTRUCTION FEATURE
Carbon Dioxide (CO2) 0,410 0,290 eC an I Ca \CﬁFABRICATION )DWELDED
CEygenicon) il il d ata S h eet MATERIAL  ASTM A 182F22
MAX. YIELD STRENGTH (N) >310 Nimm?
fcOMPRESS. (Z)/COMPRESSIBILITY ASPIREF / SUCT/DISCH 0.876/1.013 BRINNEL HARDNESS: MAXMIN. 207
lcpicv ASPIREFOULEMENT / SUCTION/DISCHARGE 1.582/1.485 m SHAFT: _
TOXIQUE/TOXIC | | FLAMMABLE |X MATERIAL 40 NiCrivio7 (equivalent to AISI 4340)
ICORROSIF F EROSIF, A GAUSE DE / CORROSIVE / EROSIVE, BECAUSE OF : DIA. @ IMPELLER (mm) 163/ 182
DONNEES DE FONCTIONNEMENT / OPERATING CONDITIONS DIA. @ COUPLING {mm) 120
PRESSION ABRS / ABS. PRESS MPa(a) 8,52 SHAFT END: X TAPERED CYLINDRICAL
TEMPERATURE e 30 MAX. YELD STRENGTH (BAR) 7350
. IMZSSE VOLUMIQUE 7 DENSITY kg 63,07 SHAFT HARDNESS (BNH) (Rc) <=270 HB
S DEBIT VOL. / FLOWRATE VOL STRESS AT COUPLING (BAR) -
§> [ORMAL s - TIN;:NG; FACTURER'S STD
= CALCUL / DESIGN mis 5,99 :
F OTHER:  SUBJECT TO CLIENT APPROVAL
o DEBIT MASSIQUE, NORMAL kg/s 383,03
5 SHAFT SEALS: _
e MaSS RO NORMAL X | SEAL TYPE (2.8.3) DRY GAS SEALS
N TEMPERATURE MAXI SERVIGE °C note 7 X
-, SETTLING OUT PRESSURE (BARG) 153,7
MAX OFERATING TEMP. SPECIAL OPERATION (2.8.1)
PRESSIQNABSOLLIEMAX MiFa(e) SUPPLEMENTAL DEVIGE REQUIRED FOR GONTACT
ABSOLUTE PRESSURE MAX| SEALS (2832) TYPE:
JREFOULT : PRESSION ABS / DISCH. ABS PRESS MPa(a) 25,5 X | BUFFER GAS SYSTEM REQUIRED (2.8.7)
IREGU LATION DE DEBIT / FLOW VARIATION % X | TYPE BUFFER GAS COMPRESSED AIR
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Material Requisition

Procedure of Acceptance
Turbo compressors

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 Sheset for Turbocompressor MCC E-5-40044 (EA-E-40044) | Rev. 3
Turbocompressar Fuel Gps Sunstianal Saasifination PV OAOTY (FAFNANTIY | Bew A

3. QA PROGRAM STANDARD AND INSPECTION REQUIREMENTS FOR VENDORS

ITEM DESCRIPTION : TURBO COMPRESSORSs TC 100/TC 200/TC 300/TC 400/TC
500/TC 600

130
IS0
1ISO
MNOME

QA PROGRAM

DOCUMENTED IF THE BIDDER IS AW

9001  { X }
9002  { |}
9003 { }

{ 1

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

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 CcC (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
6 FOUNDATION PLAN WITH STATIC AND DYNAMIC LOADS FOR TURBOCOMPRESSOR BUILDING AND | A B c |D E
OTHER AUX.EQUIPMENT
7 (CUSTOMER MECHANICAL CONNECTIONS LIST AND PLAN WITH MAX. ALLOWABLE LOADS® B C |D
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Bid technical evaluation

' SUPPLIER AGR, G0 L2 1ot REVT pol | DRESSE a ' '
2,176 Relad Piutf: at Hlllﬁ gpr:uﬂ ngm"'. a b B bema ; THEP_HPB‘.’H bt
k178 Fusl Consumption a1 Opar. Power
I177 Turblne Efllclency % i
FREL] PFawar Margin " ""
71708 G0 and PT Exhaust Tempsisturs *C
T Ta0]  Blts Temperaturs end Elavation *C-m a8l
12181 Max Conllnuos Power at Site Ko
7.107 : 2 —
7.183|Opstating Condition  YEAR 2007 (A) - : .
ZT84|_Tolol Capaclly (20°C; {013 bARG.) wh | 501750 | [WLT08% - VAXYAC X1Z51845
F1A6| Sucllon Pressute Bar a 852 _ 250 8G9 gs 0D
1. JBB—— Suctiom Temperstare iz L oy 9 0F 279
T 187 Dlschaige Piessurs Bara ° 951 251 250,487 251
7 {BA| Dischargs Tempersiufe T 17906 TT2.50 1125
7,188 Polyirople Heail Kifkg
7,880 Polylroplc Elficlency % 095 77.50 74
] PLSHAETL e ~ 18832 —{agan {89495
182 Capacily | Cepaclty al surga Limht %
TS Spaed Apm T6¥e TEok A
2.184 H* of Operatfon Unlis plus Spere ¥ I .
2,180 Rated Speed Apm 4:2 4t ae 442
WZ.T98[ Faied Power 8 fated Spead w
3787 Fuel Consumpllon ai Oper, Power KT ow {0200 10500 10800
1.188 Turblne Elficlency %
.68 Power Mergin % {0R.67
1.300 G0 and PT Exhsust Temperature °C 10z.2 1041 =]
2,701 Slia Tempersiuie and Elevation T-mosl R : )
3.702| " Ma¥ Coniliuos Powaer st Sits_ Kw 21519 5{517 31572
12,203 : ;
7,204 Oparating Condlilon. YEAR 2007 (E) i
7.706[  Tniet Capachy (20 °C; 1.013 baRa.) ~mim 501750
7,708 Suctlon Pressure Ber a B5?
7.207| Suctlon Temperatuie 5C .
1.208 Dischargs Pressura Bar a 234 4,
7.208] . Dischargs Tempeiature *C -
i7.210 Polytiopic Head Kilkg
EIM| Palylroplc Efficlency % B




Vendor design
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BARON 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 =~ R ! V L]t
[5] Very unlikely: less than once in 1000 yr \ F4 | H | //I_ L L
/
F3 H \ H) [ L L
FREQENCY F2 H H [ L L
Fi H H H | L
51 52 S3 5S4 S5
HAZARD CATEGORY
SEVERITY
1 2 3 4
g Major Significant Moderate Minor Negligible
Pers;lannel Multiple Fatalities Single Fatality Severe injury Lost Time injury MNo Significant Effect
2
Propggg"?easn;agef Major Significant Moderate Minor Negligible
Interruption
Environ::;mental Significant/ Long Term Significant / Short Term Minor/ Long Term Minor/ Short Term No Measurable Effect




HERVE

BARON 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
2 pump. safeguards
Potential Pump technology considered adequate.
polymerization and (positive
fouling in the displacement pump).
debutanizer T-601
and E-602A/B.
Freq: [5]

Ctgy: [1] [2] [3]
Svrty: [3] [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 connection
or on the tank TK-542

filling line.

HAZOP Action sheet

I~
1+

_LJ L o |— beq—=1 HOSE.
i i i e r 7 \
7 7 4"—B0O10-11A-V
B %
V-002 4
/EL+25550(]
P-001 /
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Fire Fighting

62-FZ-01 | =1 62Fz02 [~ ="—""] 96 FZ0 ' B -
MELT e I [
— :ﬂ ';‘ﬁf* =k == @ = E .
i 62-17-05 Iwm U { I98L 60-F7-03 FAGLEZ- 0‘; 01-FZ-02
L ' " ,.: EE Tl + = e o 1 3
i Re— Wbt & e ES g il 5= s T
i_ —\|TH L = ﬁ_ N Sl
_ \ e 1] ﬁ T34 : - I-- ?tf : - H_
— 1 "Tarzo] 4= -4 e pENATLG,
Sl e R : % =S| IR
‘E — | =EH @ z 17
| |Hi /j;é; I? ! :"I t 54
[ o - i M =
Iy "@ o
= : - @l ik
_ I -}x:IZI __lIL__];' _—I_ﬁ_l*@
), g s - \ - ,‘hi FE
ML I i
7

=



Fire Water demand
calculation note

2000

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 firewater demand 483 m’/h
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HERVE
BARON Nozzle Arrangment

Deluge system

arrangement drawings

2360

2500~3000

<____________

Piping arrangement

(This typical is applicable for each pump)

Legend :

See detail on

A Spray nozzle i

— Pipe
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Fire fighting equipment location drawing
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Pipes containing
flammable liquids

—— Fire proofing

Passive fire protection




INFRARED GAS DETECTOR

INFRARED GAS DETECTOR IN HVAC DUCT

SMOKE DETECTOR (EX= EXPROQOF)

SMOKE DETECTOR IN FALSE FLOOR




Hazardous area
classification drawing
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Zone1  Flammable atmosphere is likely to occur in nomal operation. Al electrical LV motors shall be certified for use within a zone 2IIC T3
hazardous area as a minimum.

Zone 2 Flammab|e atm(.)Sphere e not kely o oGarin normal operaton, In battery installations and battery rooms, all luminairies and convenience
and, if occurs will only exist for a short period. outlets should be suitable for use in a zone 1IIC T1 as a minimum.




HERVE Quantitative Risk
BARON .
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

Fipe rupture location



HERVE Quantitative Risk
BARON -
Analysis (QRA)

Step 1:

Identification and characterisation
of initiating events

¥ risk components
*failure rate
(from statistics)

3/9"

Gas leak inside compressor buidling due to
component rupture

Hole size
(% of component section)

5% %6% Full
Frequency (event/year) 1,11E-01 5/06E-04 6,83E-05
Outflow rate (kg/s) 5,7 90,8 2270,0
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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~
L 11E.01 Probability of explosion vs flash fire depends
Releaselyr 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
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%

N

Probability of delayed ignition takes into
account equipment explosion protection (Ex)
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Step 3:

Consequence evalutation

Quantltatlve Rlsk Analy3|s (QRA)

Overpresssure (bar) 0.2 |01 |0.01
Distance (m) 96 167 | 1270
CONSEQUENCE \: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

> 0.1 bar within plant

Damage to plant and operators

MAJOR

> 0.1 bar on populated areas

Damage to plant, operators & public




HERVE
BARON

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/yj-II Acceptable riSk area
ignition Fighting Ignition Flash-fire |
0,070
1,11E-01 1.0E-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 10E-03
0,972 Dispersion 5,133E-03
Yes Frequency (eventlyearﬂ
1.0E-04 \
Explosion 1,774E-08| ———P Unlikely
No Flash Fire 1,301E-04
Dispersion 1,034E-01]
B04a/b/c/d 5% 1.0E-05
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

> 0.1 bar within plant

Damage to plant and operators

MAJOR

> 0.1 bar on populated areas

Damage to plant, operators & public
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Sources description

Environmental Impact Assessment (Air quality dispersion
analysis)

Coordinates of the sources

SOURCE NAME Sts_lck St_ack. Flue gas|Flue gas Qwer NOx 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 2.9 775 28 206000 | 2.87 | 8.60 Turbogenerator TG-001 182 17‘7
Turbocompressor TC-400 15 29 775 28 206000 | 2.87 8.60 - SR
Turbogenerator TG-001 5 | 138 | s06 28 | 45000 | 0.63 | 1.8 Turbogenerator TG-002 190 177
Turbogenerator TG-002 13 1.38 806 28 45000 0.63 1.88 Ground Concentl‘ation Of NOX (ug/mS)
3000.001

0
w° 3.00
2000.00] /
1

: —
. 120 3.00 ™
1000.00] 0 =
0.00

-2000.00

oo¢l

2000.00 -1000.00 0.00 1000.00 2000.00 3000.00



Noise Map
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Engineering

— Process

— Equipment
— HSE

— Layout

— Piping

— Instrumentation

— Electrical
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Process design

Process
data
sheet

PEDs P&IDs
H&M balance .
Equipment

specification

Piping

Instrumentation

Pressure vessels
Fired equipment
Heat exchangers

/Rotating N

\Packages etc. -

Vendor
drawings
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Layout
Civil

Electrical
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Foundation Description FOUMDATION

DESIGN CODE ACI 318 - 2002 INPUT UNITS
CONCRETE PARAMETERS:

Compressive Strength (M'sa mm) 28.00

Unit Weight (kN/cum) 24.00

REINFORCING STEEL PARAMETERS:

Yield Strength (Nisg ram) 420.00
Unit Weight (kMN/cum) 78.50
Modulus of Elasticity (kMfsq mm) 210.00
SOIL PARAMETERS:

Allowable Net Bearing Capacity (kMisqr 50.00

18.0

Unit Weight (kMN/cum)
MINIMUM FOUNDATION CRITERIA:

Depth of Footing Below Grade {mm) 1450
Mmirmum Soil Cover (mm) a00.00
Grade Elevation (mm) 3000.00

Load

Case

1 - Dead

©
|

APPLIED LOADS

P3

B o

£n
=4

=1
Axial Shear E-W
(kM) (kM)
83.88 -0.82
232.12 404
123.68 -0.98
D.00 0.00
D.00 0.00
186.61 -27.75
45 48 -0.80
18701 -35.48

2
503

BEARING CAPACITY/STABILITY RATIO

Load Mz All
Comb Pressure Pressure
(kMisg m) (kMisg m)
1-Dead + POL 84.97 37509
OUTPUT UNITS 5 2-Dead + FOL + PTL + BL 84.97 37508
3-Dead + POL + 0D3POL + 0.80ind_X + BL 106.83 487 75
4-Dead + PDL + 03POL + -0.8Wind_X + BL 7775 487 75
5-Dead + POL + 03POL + 0.8Wind 2 + BL 128.97 492 75
REBAR PARAMETERS: 6-Dead + PDL + 03POL + -08Wind 7 + BL 7788 492 75
Max Long Bar Size ag 7-Dead + FOL + POL 108.12 37609
Min Long Bar Size gp Beleadin bl PO TRi4 B0 166.64 37608
Max Tie Bar Sze 10 9-Dead + POL + POL + PTL + TF + BL 166.64 37608
Min Tie Bar Size 4o 10-Dead + POL + POL + TF + Wind_x + BL
Max Ftg Bar Size 25 18528 48275
Min Fig Bar Size 12 11-Dead + POL + POL + TF + -1Wind_x + BL
Temp & Shrinkage Steel 0.0008 148.00 48275
Ratic 12-Dead + POL + POL + -1TF + Wind_¥ + BL
BUOYANCY CRITERIA: 8420 482.75
. 13-Dead + POL + POL + -1TF + -1Wind_X +
Consider Buoyancy: Mo BL -
Consider soil for buoyancy: Mo S #9275
14 -Dead + POL + POL + TF + Wind_7 + BL
Water 1able below grade (¢ a
21289 492746
16 -Dead + POL + POL + TF + -1Wind_Z + BL
12040 49275
\ N c 5 W
Mom -5 Shearh-2 - Mom BEW 0 Do + POL + POL + -1TF + wWind_Z + BL
(kM ) (kM) (kN m)
0.00 . 000 11007 49275
- : 17-Dead + POL + POL + -1TF + -1Wsind_Z +
o.oo -11.88 0.00 gL
o 8134 48275
0.00 -1.88 000 45 _peag + POL + PQL + PTL + TF + Wind_X
o.oo ':.::I 0.00 + BL 18528 492 75
0.00 0.00 000 49.pead + POL + POL + PTL + TF + -
0.o0 -34.21 0.00 1Wind_ X + BL 148.00 43775
0.o0 -20.88 0.00
o.oo -1E8 0.0o
‘A P @)
z L )
S0 505

SR
NS

2583

2583

14.08

100.00

28.38

24.53

28.80

12.37

12.37

9.32

19.55

98.88

9.83

14.01

10.48

38.04

11.40

9.32

19.55

SR
EMn

76 61

76 61

5733

60 86

15.20

15 46

41.16

15849

15849

16 .54

1541

27 80

2024

10.28

110 .84

2532

4 56

16 .54

1541

All
SR

2.00

2.00

200

200

200

200

2.00

2.00

2.00

200

200

200

200

200

2.00

200

200

200

Foundation
Calculation
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drawing/
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-81.950 kN
LOADING DATA £7.025 ki
-50. azs "%’m
-37.250 KN -115.450 kH

= o <
'““‘?"'%'% Wﬂmﬁm

|EL 19.400m

kH
“a. zmn HH@ o agn
-

@_-

EL. 10.750m

Loading data

EL.2. 450m

Jl | LIS BASE PLATE

TYPICAL ELEVATION OF TRANSVERSE FRAME
(Showing Size and Spacing of pipes supported by the Rack)
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Calculation note

Basic Design Data
Grade of Steel

Yield strength of steel f;

Anchor Bolts

Anchor bolts grade
Allowable Tensile stress
Allowable Shear stress

Wind loads

Basic wind speed
Exposure category

Importance factor
Topographic factor

Seismic load

Seismic zone
Seismic zone factor
Soil profile type

Importance factor

= ASTM A36, BS EN 10025,

1993 Grade 8275
= 265 Nfmm2

(RG6-S-00-1310-101, Clause 5.1(4))

<
Ml

Kzt

N
1

ASTM A307
138 N/mm?
69 N/mm?

41 mis

1.0
1.0

0.075

1.0

i

&)

i

& &

LT e

A&

a6sm

Bm |

. E .
[Ca QS

7 RESULTS AND CONCLUSION
Maximum lateral displacement of top-most tier at EL19.400m as obtained from “STAAD OQUTPUT"
Elevation Load : Meax. . |Max. displace. in Z- Hizfbove Allowal_)Ie Ratio :
e Node P displace. in dir. (mm Base PI. (H) Deflection Ht /Dis
(m) X-dir. (mm) ~(nm) (mm) (H/200) (mm) (it P
194 96 913 35.68 16950 84.75 475.06
194 60 111 16.122 16950 84.75 1051.4
From above table, It is observed that lateral displacements are well within the allowable limit.
Beams are checked for allowable deflection in “STAAD" by using DFF parameter.
Maximum member deflection for Beams as obtfained from “STAAD"
Elevation | Member| Load M_ax. Ve, Beam Span Allowal_)Ie Actual Ratio :
m) No Pl displace. Type (L) (mm) Deflection (L ./Disp.)
( i {mm) (L/200% (mm) i i
10.750 367 205 20.429 |Longi.Frame Beams 15000 75 734
19.400 498 912 24.4 31 Longi.Frame Bearns 15000 75 614
Description Member Max. Stress Ratio
GRIDF - 289 to 30, 31 to 32| UBG1OXZ229x113 0.4993
GRID E- 29 to 30, 31 to 32| UB914X305x253 o882
GRID 33 to 34 L2545 25473 o415
TEEBIDBRACJNGS AT Bl L2033 2023485 0458
FPLAM BRACINGS AT EL. 2 AUAGIT0 0 0538

19400

STEEL Pipe Rack Structure 84-PR-65 is thus safe.
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HERVE § | Heating, Ventilation &Air
BARON Y | conditioning (HVAC)

Climatic Data

Warm season

Design Temperature for Ventilation Systems +262°C
Design Temperature for Air Conditioning Systems +308°C
Absolute Maximum Temperature +41.0°C
Specific Enthalpy for Air Conditioning System Design +66.8 kd/'kg
Relative Humidity 60 %

Internal Design Condition
Warm season

Rooms with permanent working personnel +24 °C
Technological Control Rooms:

Temperature 2212 °C
Relative Humidity 5010 %

ESTIMATED HEAT EMISSION FROM EQUIPMENT
(W/m” OF FLOOR AREA)

CONTROL ROOMS 350
OFFICES, LABORATORIES, CLINIC -
ELECTRICAL SWITCH ROOMS 50
KITCHENS 250
DINING AREAS 50
MAINTENANCE AREAS 15




Civil Works Installation Drawings
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NOTE 3 ON SHEET 7/2///1

RGE-D-00-1330-076

SHOF WELD
HOOP TO VERTICAL (TYP!

HODP TO SIDE -
RAIL(TYF)

HODPS

200

Max 21200

/
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MAX 21200
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i " e |
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200 MIN‘

246

MOTE 2 ON SHEET 1/2
RG&-D-00-1330-076

SEE TABLE OM SHEET 172

-

GAGE

RGe—D-00-1330-076

FB 10
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3D modelling




3D model clash check




3D model review
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Piping Pre-fabrication
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Post Weld Heat
Treatment

Report No: ?]HT]Q‘-!/S‘P_
Date: 2 — Ok — 2009

POST WELD HEAT TREATMENT REPORT

Cc-5002

Recorder Sl. No.

10 —03 — 2009

Calibration Date:

UTI- T

Unit / Area No.:
Material:

As)

i

fs
NDITION

HRS G- B0 - 9%

180" c [ uR mAX

PWHT CYCLE
1 Heating Rate

T705°%c o TS
2 HRS MIN

2 Holding Temperature :

3 Holding Time

180°% [ HR MAX

4 Cooling Rate

HR

25 mm

5 Chart Speed
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BARON | fme—soer— Piping Inspection and testing
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Piping installation work process

Plot Piping Piping Piping 3D Piping Piping .
Plan \line studies modelling isometric Process lsomt.etrlc
diagram & layout drawing OK? drawing
IFC

U

Piping stress analysis



Presenter
Presentation Notes
This check is a hydraulic check. It is done for lines whose pressure drop must be checked, e.g., PSV impulse lines, line at suction of pumps.
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PC

[vereR]
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SICNAL TO LEVEL VALVES
PRODUCTION FLOWLINES

\
\
\
MBD—62324 }

Material Selection

THBG—-62526
Ly
origi rmination Press Mole CO2pp | Temp R Corrected Material + CA
(Barg) co2 (Barg) {C) {mm/y) corrosion rate {mm)
Feed to HP separator 365 0,0042 0,15 96 3,25 9.06mm/yr CS+3 |
To HP compressor inlet cooler 3650 | 00086 | 037 | 96 | 593 [3mmiyr Duplex SS
Outlet to produced water treatment 365 0,0001 0,00 96 0,31 0.06mmiyr CS+3
HP separator to crude oil cooler 365 0,0009 0,03 96 1,31 0.02mmiyr CS+3
Feed to IP separator 3,5 0,0009 0,00 66 0,07 10.06mmfyr CS+3
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SIGNAL TO LEVEL VALVES
PRODUCTION FLOWLINES

Material Selection Diagram
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CS-3

THBG—-62326
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\

MHTER\AL SELECTION LEGEND:

CS—1 DENOTES CARBON STEEL

W/ 0.8 mm CORROSION ALLOWANCE,
2. C5—2 DENOTES CARBON STEEL
W/ 18 mm CORROSION Al OWANCE
CS—=3 DENOTES CARBON STEEL
W/ 3.2 mm CORROSION ALLOWANCE.
€5—4 DENOTES CARBON STEEL
W/ 6.4 mm CORROSION /\LLOV\/\NCE.
CS—5 DENQCTES 316L CLAD CS-3.
Co— P DENOTES CARBON STEEL
WITH PHENOLIC LINED.
3161 DENOTES 3161 TYPE STAINIFSS STFFI

&%

o

Q) gj'!

[~

8. DUP DENOTES 2205 DUPLEX STAINLESS STEEL
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Process Fluids list

Piping material classes

Class Material Fating |PhanT"C Desig PharT°C Oper
114 CS5 150 19/ 50 ATM T 20
154, CS 500 98.5/75 97 ] 55

184 CS 2500 265/ 160 25251138
214 LTCS 150 2/-46 TO 50 ATM 7 -40TO 30
254, LTCS 500 935/ 48 TO S0 97 /40 TO 30
284 LTCS 2500 265/-46TOTD | 252.5/-40TOSD
314 J04LSS 150 9/350 7/30

354 J04LES 500 49/ &0 44740

384 304LSS 2500 280/ 50 2525120
914 CS GALVA 150 5780 32730

OPERATING COMDITIONS
-l
o -
ELUID g T°C bar(g) g
E MAX/DESIGH MAX/DESIGH] E
=
Drain ED 30 50 atm | 19 |cs 1
Dirain BD 30 50 atm | 855 |C5
Crain ED 50 7o atm | 265 |CS5
Fuel Gas FiG 30 50 7 g |53
Fuel Gas FG 40 &0 44 49 |s=
Fuel Gas Fis 55 75 o7 ga85 |C5
[Diesel fue Fo| amb 50 1 3 |cs f
Fire Water Fy amkb 50 10 12 |HDFE
| Fire Water Fu amb c0 10 12 JC5 r
Luke Qil Lo 30 80 3,2 5 |GALVAN
Methanacl ME 20 20 atmn 3|55
Methanal ME 20 20 253,5| 265 |55
Cpen drain O amkb 50 atm 3 JC5 /
Hydrocarkon Gas P 30 =0 atm 18 |C5
Hydrocarbon Gas P 30 50 a7 98,5 |C5
Hydrocarkon Gas P -40730 -46/30 atm 2 |LTCS
Hydrocarbon Gag P -40030 -46/50 o7 985 JLTCS
Hydrocarkon Gas P 138 160 2525 265 |C5
Hydrocarbon Gas P 50 7o 2525 265 |C5
Hydrocarkon Gas P 138 160 2525 281 |C5
Hydrocarbon Gas P -40/138 -46/M60 | 252 5| 291 |LTCS
Hydrocarkon Gas P -40750 -46/710 252 5| 265 |LTCS
Utility Air Ua 30 =0 10 12 |C5
Utility Water W amb 50 2 4 |GALVAM
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Piping material

classes

Piping material class specification

SERVICE - DRAIM (BD01 GENERAL MATERIAL : CARBOMN STEEL RATING : ( PIPING CLASS :
. . \ DROCA 5 P API 5L Gr. B, X52, X565 25002 RTJ 184
Clazss  |Material Rating |PbarT°C Desig  |PbarT°C Oper HYDROCARBON GAS (7] ' ——
Comosion Alowance =0 Page: 172
114 CS 150 194 50 ATM /30 Limits CODE: ASME E31-8
TC [ 2] 22 | 121 | 180
PBag [ 2665|276 [ 276 | 289
154 C5 600 8.5/ 75 97 /55 _
DI& |
Material Dimensions. DESIGNATION “
184 CS5 2500 265 /180 25250138 ,E
from| to standard standard 2
214 LTCS 150 2145 TOED ATM Y -40 TO 20 /N
12 L AF| 5L GrB-M03-Camm ASME B2E 10 SEAMLESS PIPE
| 1 AR 5L GrE-MO2-0A01  |ABMEBE.10 SEAMLEZS FIFE
254 LTCS 600 955/ -48 TO 50 97 140 TO 30 = | = AZISLGrE-MO2-C201  |ABMEB26.40 SEAMLESZ FIFE 4
— Y Y AR 5L GrHET-MOE-CI04 |ABME BIE1D SEAMLESE FIFE 4
- " 147 AF| SL GrXs2-MDS-C204 |ABME B36.10 GEAMLESS FIPE 4
= TRE | PLRL
284 LTCS 2500 | 265/-46TO70 | 2525/-40T050 | | . e e 2 Aw wELoED B )
[} 167 thk = 25.4, 18" thk = 2258
31A 304LS5 150 9/50 7430 207tk - 31.75 , 24° thit =384
| oz BW [ABTM A103-MDECA01  [m3@ aP-a7 W AT FER ASME B15-25)
cn 2 Ay E 140 BW |AS34- FE2-MDE GBO2 Mag aP-a7 PER ASME B16-25)
35*5' 304 LES El:ll:l 45"’ el 44 'r 4I:I E 18" 24" BW |AE34- FES-MDE CB0S M23 3P-E7 P ASME B16-25)
j 1z el 1ED BW ASME B1ES
384 304LSS 2500 280 { 50 252.5 1 20 i S el i el sauzeies
» BUTT 2 2 &0 B [Az3e r.. : . AZME B1E.3
8| welomz| = Y &0 BU [Mms sesweny seupe o [ASME BrES
1A C5 GaLVA 1350 S/ 80 32130 gl T e | e 120 W |MEE SR WIHY SMDS Cat (AME B1ES
E 3 29" plpe Tk B | MSS ST WY S5MDS CH08 | AZME B1ES CAP, REDUCER
12 . 2500% RTJ BW |AETM A105-MD5 C3D1 ASME B1ES 'ELDING NECK FLANGE
3" | 12' | 2S00 ATY| BW |ASP4-TIZ-MDA CEO3 AZME B1E 3 DIMGE MECH FLANS
1ar | 1er BW |AS3sTE2-MO3 ooO3 COMNECTOR | BW AZ PER AIME E15-25 ) 1-2-3
FLANGES igm | a4 SW |A534-FES-MDA CEOS HUB CONNECTOR { BW AS PER AZME B15-25 ) o232
a- 2" 2500% RTJ BW |ABTM A105-MDE C3M AZME B1E 3% 2 ORIFICE WH FLANGE = 12"FLUG+JACK 1
3" 12" 2500% RTJ BW |AS34-FS2-MDO3E CEO3 ASME B1E 38 I ORIFICE WH FLARNGE = 1/2"FLUG+JACH 3T
12" | 12" | 25002 RTY TM A1D5-MDE G301 |ABME B16S BLIND FLANGE
18t | 24 AZ34-FE2-MOA CED3 ELIND HUS COMNECTOR 2
iz | o1z 2500% SOFT IROMN (30 HE max}  |ASME B1E.5516.20 CCTAGOMAL RING- JOINT GASKET
GASKET 1at | 24 AIZ1£140 ZEAL RING FOR HUB COMNECTOR 23
{ FOR CLAMP-TYFE DEVICE]
A133Gr ST Zr Sichr. ASME B1E 3 STUD BOLT & 2 HEAWY HEX. NUTE
BOLTIMNG 41343124+ Zn Blchr ASME B1.1 DlA="COAREE Serles, DIA =17 3 THREADS series
AZME B1.1 SEECIAL BOLTIMG FOS CLAME-TYFE DEVICE 3




HERVE
BARON

Piping material classes specification

GEMERAL MATERIAL : CARBOMN STEEL RATING : PIPING CLASS :
SERVICE - DRAIN (BD
et API 5L Gr. B, X52, X65 2500% RT) 18A
Comosion Alowanze =0 Page: 112
Limits CODE: ASME B31-8
TC -20 | 3R 121 18D
F Barg 265 | 278 7B 265
D&
Sched) | End Dimensions DESIGNATION o
= Y
from| to | WT{mm) standard standard 2 L ' -
+ W Y
Rating
I BETS 160 ze( |47 5L Gre-moa-cac ) |asm « f. *
|| e | o] g API 5L specification
x> - 180 =8 |smisLGrE-Mpz-cact |asm
E] E] &0 B8 |75l Grxzz-mos-czae |asm
£ | 14 120 EE |a715LGrxzz-Mos-czie |Asm FOFW-FH'Sf ed;hon o APRH_ ] 995
16 | 24t i} 58 |71 5L Grxss-Mos-cEos |asm
e | 2 BW [43TM A105-MDE Ca01 |Mas "
gl sw | e aw |acae-rermpzcear |waa CHEMICAL REQUIREMENTS FOR HEAT ANALYSES (Section 6}
F 150 | 2ae W |ss32- Fes-mpe czos M33 = : I Carbon Manganesse | Phospharus Sulfirr
E 1z | e 1E0 W |A23LNFE-MDE 2009 AEM et Cride | maxi % (1) | mai % (1) maxi % maxi %
= IR S I A I | e I e e e
= . . \ o R B !
g aUTT 2. 2 160 Ell.fa A234 .r—“ :rIMEj_:u:I . ABM e e o A 022 090 0.030 0030
8| welome j 3. &0 a..r, ::: :"--“. ::::._:E:::: ASM on-expanded or cold expande m 057 113 T 0030
E . M- ey E'h [ su-: Wk e:-uuei =] o Men-expanded Xe 029 L2o 1 0029 Q.04
T N i B B " hEM i Xdbw, X520, 0.31 135 | 0.030 0.030
- - - - — Cald expanded K424, X4d4, X524, 0.292) 1.25 | 0.030 0.030
1 : 2 | 25pe= R_J Ell.f.- A:—:r:u_.:ns-v :u? cam  |ABM el e X540.4, X506 058 733 1 5.030 5030
E] 120 | zspe=amy| ew |asssssz-mpe conz ASM P s] %65, ¥70, X80 Eiogmene)
18 | 1ae BW [ss3:-Fs2-mp2 cooz
Fances [ {3 s |reseoas s cans TENSILE REQUIREMENTS (Section &)
Y 2° |zspo=mTy| W [ssTM Al0sMODECcac |AEM - - s e - P o
- e [ Azh _ Ylel'c_z'. #reng}h Ultimate ﬁer_zsrfe strength Ultimats .feﬂ_srfe strengih o g
Grade minimum minimum FCRCHTIUM minimum percent
w2t | 120 |2sooxmTe| - |AETM ADswDS caot |AsmM e
— — ksi ] fdPa lesi | tiPa i | MPa in 2 in. {50.8 mm]
120 | 240 - |asas=zzmpa cooz
[I-L 2500% BOFT IROM (30 HE max}  |ASM a0 20 A80 331
GASKET 14 2 AIE1 &140 350 241 400 413 >
420 ) [ELvE 4135
A193GERET Zn Sichr. ABM 460 317 430 434
BOLTIMG A132GrIHs Zn Blohr, AEM 520 358 66.0 455 See
ASM 56.0 386 71.0 489 note {1)
&40.0 413 750 51F




HERVE
BARON

Piping material classes specification

SERVICE - DR&IN (BO GENERAL MATERIAL : CARBOMN STEEL RATI.HG : PIPING CLASS :
HYDROCARBON GAS (F) APl 5L Gr. B, X52, X65 25002 RTJ 184
Comosion Alowanze =0 Page: 112
Limits CODE: ASME B31-8
TC -20 | 3R 121 16D
F Barg 2685 | 278 7B 285
DlA
Sched) | End Material DESIGNATION o
from| to | WTimm) standard standard 2
Rating
[N ET 160 AF|SL GrE-MD2-C201  |ABME B3E.10 SEAMLESE FIFE
1| 1w HHE AR SL GrE-MO2-C201  |ABME BI6.10 SEAMLESS FIPE
- - 160 EE |ARISLGrE-MDa-c301 |ASMEBIEQ SEAMLESS FIFE 4
R S 3" 80 BE |AFISL Grxsz-MDE-CD04 |ASME B35 SEAMLESS FIFE 4
- & 147 120 SE |APISL GrEsI-MOS-CD04 |ASME BIE1Q SEAMLESS FIFE 4
18" | 24 BE |AFISL GrxEs-MDE-CD05 |ASME B350 5.4 WELDED F 4
") 167 thk = 254, 18" thk = 28,58
20" thk = ik w31
/-\ [-CN T BW [ABTM A105-MDE G20 |MSS 8P-37 B15-25)
= A 3" 147 BW |Ag3e- FE2-MDE CE03 Mag 8P-AT B15-25)
E 18" | 24 BW  |As32- FES-MDE CEOS Mag 8P-7 £ B15-25)|
c 1z | anse 160 BW |A238-NFE-MDE BCOE ASME BIED) AF, RE
E 1 | 1 e BW |AZ38-WFE-MDE BCOT ASME B1ES AP, RE
& SUTT ki F 1E0 BW |AZ38-NFE-MDE GO ASME B1E.S 45°, SO'ELE0W, TEE, RED, TEE, GAP, RE
E 3" 3" B0 Yy |MSE ETA WEHY E2-MDE C558 | ARME B1ES 48" BEOFELEOW, TEE, RED. TEE, CAP, RE
g an 14" 120 S |MES ST WPHY SRNDS C508 | ASME BY1ES 45" S0MELESOW, TEE, RED. TEE, CAP, REDU|
E 16" 24 plpe ok BNy WSS SRR WPHY SR NDS Cui8 | AEME BIES 45" SOUELEOW, TEE, RED. TEE, CAP, REDU
4 12" | 2* |2sDOEmTS| BW [ABTM A105-MDS 304 |ABMEBES DHMG MECHK FLANGE
S 12° |z2smos ATy | BW |as3sFSz-MDE CEO2 ASME B1ES DIMG MECHK FLANGE
e | 1 BW |Ag98-FS52-MDE GEO3 HUE COMMECTOR { BW AS PER AZME E16
SLANGES 18" | 24" 8w |asas-ses-mpa coos
- 2" |zsoosmTS| BW |AEBTM A105-MDS 30N |ASME BE3 2 ORIFICE WHK FLANGE = 1/2"PLUG=JACK 3
ES 12° |2smo= ATy | BwW |AsmsFsz-MDa cEO2 AZME B1E 35 2 ORIFICE WH FLANGE = 1/2°PLUG+JACK &
12" | 12° |=smosmTy| - |ABTM A105-MDE C30M |ABMEBES ELIND FLANGE
1a0 | 2at - |asmsFsz-mpa cooz ND HUB COMNECTOR
[I-L 2500% BOFT IROM (30 HE max}  |ASME B16.5,516.20 OCTAGONAL RING- JOINT GASKET
GASKET 1am | z2an AIE] 4140 RIMG FOR HUB COMNECTOR
| FO'R CLAME-TYRE DEVICE)
4133 ET+ Zn Sichr. ASME BTES STUD BOLT & 2 HEAVY HEX. NUTE
BOLTING A13EGrIH+ In Blchr. AGME B1.1 DIA=i"COAREE Savies, DIA 517 3 THREADS
ASME B1.1 EFECIAL BOLTING FOR CLAMF-TYFE DEVI




HERVE
BARON

Piping material classes specification

SERVICE - DRAIN (BD) GEMERAL MATERIAL : CARBOMN STEEL RATING : PIPING CLASS -
HYDROCARBON GAS {F) API 5L Gr. B, X52, X65 2500% RT. 184
Comosion Alowanze =0
Limits COoD
TC -20 | 3R 121 18D
F Barg 265 | 278 278 265
DIA
Sched) | End Material Dimensicns DESIGNATION
from| to | WT(mm]) standard standard
Rating
wze | o 160 EE |AFISL GrE-MOR-C201  |ASME BIE10 SEAMLESS FIPE
1" 1% XHE EE |AFISL GrE-MO2-CACH  |ASME B26.10 SEAMLESS FIPE
-4 -4 180 EE |ASIEL GrE-MOR-0201  |ASME B84 SEAMLEZS FIPE
Fo 4 £ 20 EE |AFISL GrESI-MOE-CI04 |ASME BIE10 SEAMLESS FIFE
ar 14 120 EE |AFIEL GrESI-MOG-CI04 |ASME BIE1D SEAMLEZE FIFE
18 | 24 " EE |47 5L GrEES-MOE-CI0S |ASME BIE10 AW WELDED FIFE
") 16" thk = 25.4, 187
207 thk = 31.75 , 2
1z 2 BW |METM A105-8WIDE CacH M33 aP-a7 WELDOLET (EW AE FER AZ
g B.W 3 14 W |A5EE- FEI-MDE SO WSS 8P-5T WELDOLET (SW AZ SER AZ
= 18 | 24 BW |AE84- FES-MDE CEOS MES 8P-5T WELD'OLET (W AZ FER AZ
E e | oane 160 BW |A2344NFE-MDE 2C04 AZME BIES 45", SO'ELEOW, TEE, RED. TEE, C
E 1" 174 HHE BW |A23&-WEE-MDE 2L ASME B1ES 45", SO"ELEOW, TEE, RED. TEE, C
'#_u BUTT - 2 160 BW |A23&-WFE-MDE SC0% AGME B1ES 45", SO"ELEOW, TEE, RED. TEE,
E WELDING 3" 3" B0 By |mSE ST WlhY S3-MD8 C508 |ASME BIES 48" BOFELEOW, TEE, RED. TEE,
g an 14" 120 B |MSS ST WPEY E3NDS C508 | ASME BIES 45" S0ELEOW, TEE, RED. TEE,
E 16" 24 plpe ok B |mss ERps wehy SLRES S8 |ASKME BIES 45" SOUELEOW, TEE, RED. TEE,
102" 2° | 250C=RTS| W |ADTM AMDS-MDE 0204 |ASMEBIES WELDING MECHK FLAN
4 12* | 2500% RTS| BW |AEH4-FSI-MOE CEO3 ASMEBIES WELDING MECHK FLAN
18 | 1a BW |M538-FSI-MOE CEOI HUB COMMECTOR { BW AZ PER
16" 24" BW |Af32-FES-MDE CBOS HUB COMNECTOR { BW A3 PER
2 2" | 25005 RTS | BW |ASTM A105-MDE G301 |ABME BI1E3S 2 DRIFICE WK FLANGE = 112°PLUG
3 12* | 25mo% RTS| EBW |AE4-SSI-MDE CEO3 ASME B8 35 2 DRIFICE WK FLANGE + 112"PLUG
12t | 12° | 25002 RTY - |ABTM A1D5-DE 0201 |ASME BIES ELIND FLAMEE
140 | 2ar - |ag3e-ssI-Moa CEO2 ELIND HUE COMNECT
| 1z 2500% OFT IRIOM (30 HE max}  |ASME B16.3 E16.20 CCTAGONAL RING-JOINT
GASKET 1am | z2an AIE] 4140 EEAL RING FOR HUB CON
| FOS CLAME-TYSE DE
A193GrET+ Zn Eichr. AGME B1ES STUD EOLT & 2 HEAWY HE
BOLTING A1BEErIHe Zn Bloer, ASME B4 DlA=I"COAREE Sares, DIA =175 T)
ASME B1.1 EFECIAL BOLTIMG FOR CLAME-




SERVICE: GENERAL MATERIAL : CARBON STEEL RATING : PIPING CLASS :
“DRAIN SYSTEM (BD) APISL Gr. B 150# RF 11A
HIEROCARBENGAS(F) Corrosion Allowance =0 Page : 2/3
DIA
e
from| to Rating | End DESIGNATION Standard Valve data sheet / |CZ_)
Comments
2" 20" 150# RF |Bolted bonnet ,0S & Y APl 600 VS 01-2-11A 1-3
Body: C.Steel ASME B16-34
GATE Trim : 13% Cr.
VALVE
| 172" | 172 800# SW |straight Pattern ,Bolted bonnet ,0S & Y ASME B16-34 VD 01-1-11A 1
Body: C.Steel
Trim : 13% Cr.
GLOBE
| VALVES )
& 6" 150# RF |Straight Pattern ,Bolted bonnet ,05 & Y ASME B16-34 VD 01-2-11A 1-3
Body: C.Steel
Trim : 13% Cr.
7 | 12 800# SW |Ball or Piston-type BS 5352 VDR-10-1-11A 1-3
Body: C.Steel ASME B16-34
CHECK Trim: F&
VALVE
4] " 20" 150% RF JDual plate-type Wafer Lug / Double flanged body API 594 VDR 10-2-11A 1-3
g Body : C.Steel ASME B16-34
I?t' Trim: 13% Cr.
= 2" | 1™2 800# SW [Full bore, Floating ball-type, with PE Nipples. BS 5351 VB 01-1-11A 1
Body: C.Steel
Trim: 13% Cr.
Seats/Seals: PTFE / Viton
1
2" 20" 1504 RF |Full bore, 2 or 3 -piece body API 6D VBF 01-2-11A 1-2
BALL Bore dia.<=6": Floating ball ASME B16-34 3
VALVE Bore dia.>»=8": Trunnion ball
|Material:same as above exept trim:13%Cr or CS+ENP
2 20" 150# RF |JReduced hore, 2 or 3-piece body API 6D VB 01-2-11A 1-2
Bore dia.<=6": Floating ball ANS| B16-34 3
Bore dia.>»=8": Trunnion ball
JMaterial:same as above




SERVICE: GENERAL MATERIAL : CARBON STEEL GLOBE VAL VE
_DRAIN SYSTEM (BD) API3L Gr. B
-HYDROCARBON GAS (P .
™ Corrosion Allowance =0
DIA
from| to Rating | End DESIGNATION Stan
2" 20" 150# RF |Bolted bonnet ,0S & Y APl 600
Body: C.Steel ASME E
GATE Trim : 13% Cr. CHJ&PE'&LU
BONNET
VALVE
L
i
LJ
|
o
« SOUPAPE
l 172" | 12| eoo# | sw [straight Pattern Bolted bonnet ,0S &Y ASME E VAL VE
Body: C.Steel
Trim : 13% Cr. OFERCLULE
GLOBE
I VALVES )
U 6" 150#% RF |Siraight Pattern .Bolted bonnet ,0S & Y ASME E
Body: C.Steel
Trim : 13% Cr.
7 | 12 800# SW |Ball or Piston-type BS 5352 VDR-10-1-11A 1-3
Body: C.Steel ASME B16-34
CHECK Trim: F6
VALVE
4] " 20" 150% RF JDual plate-type Wafer Lug / Double flanged body API 594 VDR 10-2-11A 1-3
g Body : C.Steel ASME B16-34
I?t' Trim: 13% Cr.
= 2" | 1™2 800# SW [Full bore, Floating ball-type, with PE Nipples. BS 5351 VB 01-1-11A 1
Body: C.Steel
Trim: 13% Cr.
Seals/Seals: PTFE / Viton
|
BALL 2" 20" 150# RF |Full bore, 2 or 3 -piece body APl 6D VBF 01-2-11A 1-2
Bore dia.<=6": Floating ball ASME B16-34 3
VALVE Bore dia.>»=8": Trunnion ball
|Material:same as above exept trim:13%Cr or CS+ENP
2 20" 150# RF |JReduced hore, 2 or 3-piece body API 6D VB 01-2-11A 1-2
Bore dia.<=6": Floating ball ANS| B16-34 3
Bore dia.>»=8": Trunnion ball
JMaterial:same as above

GATE VALVE




|
|
Diam. B

‘T»
o]

SERVICE: GENERAL MATERIAL : CARBON STEEL RATING : PIPING CLASS :
“DRAIN SYSTEM (BD) APISL Gr. B 150# RF 11A
-HYDROCARBON GAS (P
P Corrosion Allowance =0 Page : 2/3
DIA |
%]
-
from| to Rating | End DESIGNATION Standard Valve data sheet / — ‘
Comments | ‘ |
2" 20" 150# RF |Bolted bonnet OS & Y APl 600 VS 01-2-11A | ) } '
Body: C .Steel ASME B16-34 _ @ ‘ [L@J
B - : i
GATE Trim : 13% Cr. J i K
.
VALVE i
= T -
I
| 12" | 1"1/2 800# SW |Straight Pattern Bolted bonnet ,0S &Y ASME B16-34 VD 01-1-11A !
Body: C.Steel ‘
Trim : 13% Cr. W
LN i |
GLOBE o
VALVES
I " g" 1508 RF |straignt Pattern Bolted bonnet .05 & Y ASME B16-34 VD 01-2-11A PN 20 / CLASS 150
Body: C.Steel
Ttim : 13% Cr. | |
1l
1/ 1"172 800% SW |Ball or Piston-type BS 5352 !
Body: C.Steel ASME B16-. |
CHECK Trim: F6
VALVE 6 ! "
w " 20" 150# RF JDual plate-type Wafer Lug / Double flanged body APl 594 @ l\_____/‘ 4
g Body : C.Steel ASME B16-: @
I?t' Trim: 13% Cr. o |
= 2 | 12 800# Swy |Full bore, Floating ball-type, with PE Nipples. BS 5351 |l | T
Body: C.Steel @ T I [T ! | N
Trim: 13% Cr. (T e =g
Seals/Seals: PTFE / Viton @ \
1 @ |
BALL 2" 20" 150# RF |Full bore, 2 or 3 -piece body API 6D
Bore dia.<=6"; Floating ball ASME B16-: L’Q\A
VALVE Bore dia.>»=8": Trunnion ball !
|Material:same as above exept trim:13%Cr or CS+ENP !
2 20" 150# RF |JReduced hore, 2 or 3-piece body API 6D VB 01-2-11A 1-2
Bore dia.<=6": Floating ball ANSI B16-34 3
Bore dia.>»=8": Trunnion ball
JMaterial:same as above



SERVICE:

GENERAL MATERIAL : CARBON STEEL RATING : PIPING CLASS :

“DRAIN SYSTEM (BD) APISL Gr. B 150# RF 11A
-HYDROCARBON GAS (P )
P Corrosion Allowance =0 Page : 213
DIA
from| to Rating | End DESIGNATION Standard Valve data sheet /
Comments
2" 20" 150%# RF ]Bolted bonnet OS & Y APl 600 VS 01-2-11A ’
Body: C.Steel ASME B16-34
GATE Trim : 13% Cr.
VALVE
| 172" | 1172 800# Sw |Straight Pattern Bolted bonnet .05 &Y ASME B16-34 VD 01-1-11A
Body: C.Steel
Trim : 13% Cr.
GLOBE
| VALVES _
" g" 150# RF |Siraight Pattern .Bolted bonnet ,0S & Y ASME B16-34 VD 01-2-11A 1-3
Body: C.Steel - 1 .
Trim : 13% Cr.
1" | 1"172 800% SW |Ball or Piston-type
Body: C.Steal
CHECK Trim: F6
VALVE i
4] " 20" 150% RF |Dual plate-type Wafer Lug / Double flang—£..
g Body : C.Steel
I?t' Trim: 13% Cr.
> 2 | 12 800# Swy |Full bore, Floating ball-type, with PE Nipj
Body: C.Steel
Trim: 13% Cr.
Seats/Seals: PTFE / Viton
|
an 20" 150# RF |Full bore, 2 or 3 -piece body
BALL e ;
Bore dia.<=6": Floating ball
VALVE Bore dia.=>=8": Trunnion ball !
|Material:same as above exept trim:13%d
2" 20" 150# RF |JReduced hore, 2 or 3-piece body
Bore dia.<=6": Floating ball
Bore dia.==8": Trunnion ball
|Material.same as above
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o RIS OF MATERIA, o0

w0 |soeit cooe

12 oty | DESCRIPTION \
1l 1an1 w0 6 - 3. 51P1PE 4166-8 SMS BE
(PBIABI-830-12) 6 °  SID
211811 WC2E g 2. 3]01¢E A106-8 SM.S BF
{PEIAGI-A28-32) 4 °  5ID
3 1A 2K CIE e B, 21P1PE A186-B SM.S PE
[PO108E-A22-131 3/ X5
4] 60205M C2G02E 6°X 4] 1 IREBUCING JEE  A234-WPB SIS BE
1985081 -ABI-1212) 6 X 4 ° SID & ST
5§ 6A205W (26 6 § |90 DEG LR ELBOW AZ34-WPB SMLS BE
(PQ20@)-A3L-12) 6  SID
51 6KI2IB-CIEC2E X WL IS.W QUTLEY M85 ASME CL. 3098

0205w L2F

[PI3BIG -8B /4 X 4 - 36
AP AZ234-WPE S5 _BF

FIMAGARE A 591 a4 v 25

EL

1188




HERVE
BARON

Piping material requisition

CUANTITIES
SIGMA CODE iarge smal | TO BE SUPPLIED BALAMCE
REY|1tem CLIENT CODE ol em, diam. How old TO BE sUPP,
flength A B A-B
SEAMLESS PIPE
TEGGTTO |APISLGRE —ANSIBIS-10 —BW —SCHGO -
005 35 P 2| '| 1248 I 1212 b0
\___
TEOLP00 | AP ISLGRE —ANSIBTE- 10 —PLAIN END -SCHBO -
004 57 ] kT & & (1]
{10 14 [ 1 [ h 0
D0& £2 P12 & & i
TET&TRS |APISLGRE —ANSIR3&-10 —PLAIN END —SCHEBO —MOE CS07 -
05 14 [ 152 138 i | 138
)% £3 i* 354 12 .1 &
& 24 P 1 & & o
s L3 P12 [ [ [i]
TETL 76| APISLGRE —AMSTESS- 10 —8W —SCHSO =MDS £507 =
(05 14 P z| | ir2 l 16 B
TEMATRF|ARPT 5L CR.XS2 —ANSIEIS-10 -8 -SCHAD —HOS CS0& —
00% 27 ] 3 12 12 o
(115 15 [ 4 12 & &
TET5011 |APISLGRA —AMSTIESA-10 —8i —ScHish o5 cs0f =
05 33 [ 34 Fird 12 &
(0% 20 P 2 104 2EZ ok
TEV5012 |APISLGRE —AMSIERE- 10 —BW —NNS WALL —MDS CS01 =
)5 19 [ 1| I 126 I 126 0
TEVSONS |APL 5L GR.X52 —ANSIEIS-10 -8W -5CHB0 —MDS Cs0d —
0S| 38 P 3| | o3 I 0 34
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HERVE
BARON
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35"—P012-15A-V

Instrument list

Tag Number Instrument Type 110 Type Signal System
AE  -0701-1 |Analyse measure Al 4-20 mA -
AT -0701-1  JAnalyser transmitter Al SL GMS
Al -0701-1 Analysis indicator - Soft GMS
AXA  -0703-6 |Apparatus failure alarm Do 24 Vde GMS
ASHH -0703-2 |Very High dew point switch DO 24 Vdc ESD
AT 1061 Moisture analyser "
BE -1201-1 |Flame detector Al uv UCS (TC-100)
BL -1201-1  |Flame indicator - Soft UCS (TC-100)
BXA -1201-1 |Flame detector fault alarm - Soft UCS (TC-100)
FT -0013 Flow transmitter Al 4-20 mA PCS
FO  -1003 Restriction orifice - - -
FE -1005 Orifice plate - - -
FT -1005 Flow transmitter Al 4-20 mA PCS
FY  -1005-1 Computing device - Soft PCS
GD -0108 Gas detector (IRGD) Al 4-20 mA CF-001
GAH -0108 Gas alarm (10%LEL} _ = CE-001
HZLH -2002-1 |Status valve opened Hold Soft UGS (TC-200)
JQ 0737 Energy flowrate totalizer - Soft GMS

I .0738 indicatar i Soft. GMS
LSHL -0001 Pneum.level switch - 315 psi -
LV -0001 Control valve - 3-15 psi =
LSH -0002 High level switch DI 24 Vde PCS
LAH  -0002 High level alarm = Soft PCS
LG -0031 Level gauge - - -
XS 07303 m Ot 74 Vi TF-00%
MXL -0730-2 |Localremote status = 24 Vde CF-004
MXS -0730-4 [Start order DO 220Vdc CF-004
MXS -0731-1 |Electrical fault switch DI 24 Vde CF-004
ND  -0034 Fire detector(UV/IR) DI 24 Vde CF-001
NAH -0034 Fire detection alarm = - CF-001
PSLL -0049-C |Very low pressure switch DI 24 Vde ESD
PALL -0049  |Very Low pressure alarm - Soft ESD
PSH -0050 High pressure switch DI 24 Vde PCS
PAH  -0050 High pressure alarm = Soft PCS
ST -4602 Speed transmitter Al Analog BNR
Sl -4602 Speed indicator AQ Analog TDS
TT -0707 Temperature transmitter Al Hard GMS
Tl -0707 Temperature indicator = Soft GMS
TAL -0707 Low temperature alarm - Soft GMS
TAH -0707 High temperature alarm - Soft GMS
VT -1201-2  |Vibration transmitter Al Analog BNR
vio-1201 Vibration indicator B Hold UCS (TC-100)
Wi -1102-1 Torque indicator - Soft UCS (TC-100)
WI__-1102-2  |Torgue indicator = Soft UCS (TC-100)
ZAHH -2602 |Very high displacement alarm _ Soft UGS (TC-200)
ZE -2804-1 Displacement detector Hold

Hold
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Instrument data sheet

23

24°-P012-154-¥

24°-P012-15A-¥
24°-P012-15A-¥

Tag No. :84 FV  -6703A Instrument Type : Air Actuated CV (Globe) E/P positioner
+ | PID No. : RG6-D-84-1225-340 Valve Type : Control Globe
S | Service : SM TO 84FL061 Valve Service :
Quantity Tags: 1
Manufacturer Name : FISHER 53 Manufacturer : FISHER Model : 667-4
i | Model No :ET Ser No. : 17982719 54 Type of Actuator : spring & diaphra Size: 70
v | Air Failure Action : FC 55 N Material
& | Max. Shut Off Pressure : 19 bar 56 ¢ Case: Yoke : Stem :
E Leakage Class : IV (standard) 57 l; Mechanical Design Pressure : 4.1 barg
Material Corrosion Requirement : 58 ; Actuator Force Design Pressure :
59 | R | Required Air Supply Pressure : 4.5 barg
Line 60 Stroke Speed :  within 10 seconds
Line No.: 84SM-60020-8"-351-1 61 Travel Indicator : Yes
1H| 1A= V AV . Line Size 8 in Schedule: 30 62 Orientation : vertical up
e ServiceClass: 381 Insulation Thickness : 63 Painting System : as per RG6-S-00-13A0-004
PSET=10.01MPag & ;Tg :g y Design Pressure : 18 ! bar-g 64 | © | Colour
0016, & Service“: ﬁ Design Temperature : 270 I 65| )| | Body: Primer Yoke:  Green
‘ LK : - Notes for Line : 66| T Actuator : Green Handwheel : Green
Line No. | o )
£ | Instrument Air Supply 67
Process § s | \echanical Design Pressure © 10.8 68 | v
Process { ¢ | Operating Pressure(MaxiMin) : 12.6 1116 bar-g 69 |0
b Dew Point Temperature : -40 70 2
Case Des 7 | Enclosure 71]°
A Electrical Hazardous Protection 72
Phase Class : Zone 2, 1IB T3 Type : Ex n (SOV: Ex d) 73
Fluid Nan Certificate : ATEX T4
Flow Rate Weather Protection : IPES/INEMA 4X 75 :
Upstrea Notes: _ 76 £
P Positioner Type : Electropneumatic Smart (HART) 77w
pa Downstrel £ | Manufacturer : Fisher Model : 78| 7
£ Temperat 7 Input Signal Type :4-20mA DC 79| &
8 Density % ® | Gauges : Supply,Output Bypass : 80 | , |
Molecula Notes : Tag No: 84FVY-6703A 81| ¢
" | Viscosity Body Size : 6 in 82
? Specific H e Rating : 300# Conn Type : RF Flange 83
“ Compresq ° Flange Face Fir.1ish :1_25-250 Ra a4 . i "
g Superhed | Face to Face DII'I'I@IT‘ISIOI'I (4729 85 & L
== o | Body/Bonnet Material : A216-WCC 86 4 !
o Critical P4 N | 1y06 of Bonnet : Plain 87 i
& Vapour P € | fiow Direction - Up 88
LU Flash Rat Corrosion Allowance : 1.2 mm 89 |
4 | FL{Liquid Gasket Material : Single graphite Packing Mat.: laminated 90 | &
1 Xt(Pressu Notes : packing flange material: 316 SST 91| %
2 Trim Type : Metal 301 Size: 5318 92| |
p [Calculate) § ;ﬁrtldcgm:uzc:m : Rated Travel : 3" Zj :
t a A a ravel ; —
e \EL’ Characteristic - Whisper3-C1/Linear 95| 4
+ | Material 96 | ©
Travel of} = | Ppiug / Ball / Disc :17-4PH SST 97| | e :
L Seat 410 SST 98 | i =
Predict S Cage /Guide : 416 SST 99
Allowable| Stem : 316 SST 100 |
|
Max. Shut Off Pressure 19
Design Pressure 18
Design Temperature 270
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CAUSE =
INSTRUMENT VOT | SL |l |«
TAG No. DESCRIPTION ING | No.
POSL-8 LOW DIFFERENTIAL PRESSURE (MDTE 3) 1 X
PDSL-5 LOW DIFFERENTIAL PRESSURE (NOTE 3) 2 X
LSHL-1 HIGH/LOW LIQUID LEVEL 3 > ¥
LSH-2 HIGH LIOUID LEVEL 4 X
LSH-4 HIGH LIOUID LEYEL 5
LSL-B LOW LIGQUID LEVEL )
LSHL-33 HIGH-LOW LIQUIO LEVEL 7
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Station Control

ESD

Control narrative

Control of the station shall be carried out, manually or automatically, by adjusting
the revolutions of the units, controlling the most critical of the following parameters:

- suction gas pressure (override);
- discharge gas pressure (master);

- gas flow rate (override).

KK - |
0018 i
OVERRIDE | WSTER
= | PIC
-
0014 - i U —
—5 5
=1 Ol = r -
¥ N
i | }47
TC UNITS
}7
SAME FOR S -
ALL TC NOTE 2
T \ / 6T-X00
I OVERRIDE
FIC B Fr N [Z]
X003 / 00181




Mechanical Equipment Control
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INLET PIPELINE SDV

Emergency shutdown

% || Wi - L
= 2182 (8]F |8
B SR R g 4
" Ol0|0 O O
g z <T
3 HV 0038 i
5 WE-003 5 £
z 54 HV 0035 2
3 — -~
HSVUUU(! =I ﬁ HSV0044 HSV x003 HSV 0033 EE LJ o
; i I by i
g 8 i = L | o
{;.E E {;.E HV 0034 SDV 0042 Ll © |y j :j = "
T e T {E} L E - | L — ; o
HSV 0026 HSV =001 HSV =004 HSV 0030 L|_| — g - = g
HSV 0028 i l:[|!| s i Ll é
e e = =
ﬁ)‘ FV %005 ﬁ)‘ H:_J 0037 SDV 0043 ﬁ ; S 5 % g ;
£, A il N i G —
Hv00Zs COMPRESSOR SHOP BY-PASS HV.0024 g g % % % j e a
S I -
=== | = 0
T e = =
| I |T L2 T
SRR R =G %
wiwiw) (|ITIE] |2
.ot el Pl D L
RN W |- =
| Lo | oy L g =
AR "= =
oo | o Ol= Ty
8 2 =9le) 4 |8
. | = =l =
S 1258 |92 |2
CAUSE =
INSTRUMENT VOT | SL
DESCRIPTION AR AR £
TAG Ne. ING | No.
LSHH-22 HIGH HIGH LEVEL IN FILTER SEPARATORS 23 A X
LSHH-26 HIGH HIGH LEVEL IN FILTER SEPARATORS 24 A X
25
< PSLL-166/B/C LOW LOW SUCTION GAS PRESSURE TED 76 >y %
RS s LOW SUCTION GAS PRESSURE 27
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The instrument hardware

Instrument room

Control room

Marshalling Controller
cabinet cabinet
VDU
|
Process
line CPU
, ] 1] ] LAN
/// Secondary cable

Multi cable
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TELECOM PDB FOR OUTDOOR
EQUIPMENT [WALL MOUNTED)
120VAC (UPS) POWER SUPPLY
S85-PDB-02 Cct 250

_ST-P-CB-001
PA / GA CABINET

ST-X-(B-001 ASPoL5-006 - 1
TELECOM CABINET |- 0 | e i
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COMBINED TELEPHONE/ICIMS WALL QUAD RJ45 QUTLET

—— INDICATES INSTALLATION TYPE
FiFLUSH MOUNTED

Building detail drawing/

Telecom and PAGA layout

S:SURFACE MOUNTED

6W PA/GA SYSTEM INTELLIGENT. INDOOR.,
[NT SPEAKER & JUNCTION BOX ASSEMBLY

— INDICATES INSTALLATION TYPE

C:CEILING MOUNTED

W:WALL MOUNTED

INTELLIGENT OUTDOOR EXPLOSION PROOF TYPE

SAFE AREA.

o

INT SPEAKER & JUNCTION BOX ASSEMBLY



HERVE Instrument standard
BARON . . .
Installation drawings

FLOW -GAS SERVICE
FPIPING CLASS (18 A

TAG NUMBER
FT-1005
FT-2005
FT-3005
FT-4005
FT-5005
FT-6005
FT2.dwg
Mote : Block manifold supply with transmitter
(H40201503G)
R15221 2 Reducer 12 mm x 1/4" QD x NPTM AlS| 316 55
uis244 4 |Male connector 12 mm x 1/2" QD x NPFTM AlS| 316 S5
U10201 2 Union 12 mm oD AlS| 316 S8
P102014 6m | Tubing 12 mm OD x 1.5 mm AlS| 316 55
H4040150G 0 Block manifold 5 valves (Gas)yD  |1/2" (Proc.) / 1/4" (Drain) |6000 psi NPT F AlS| 316 55
ITEM QTY DESIGNATION SIZE RATING| CONNECT. MATERIAL
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Junction box wiring
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Instrument bulk Material Take-Off

[ mm e Rl - amcm | srseom

QUANTITY DESIGNATION
1 195 Gauge adapter — ¥%2" x %2”
2 37 Block manifold 2 valves (Gas) — %"
3 23 Block manifold 5 valves (Gas) —%%"
4 0 Ball valve %" — 12mm
5 300m Tubing — 12mm OD x 1mm
6 200 Reducer — 12mm x %"
7 50 Union tee — 12 x 12 x 12mm
8 50 Female connector — 12mm x %"
9 350 Male connector — 12mm x 2"
10 9 Plug — %" NPTF
11 8 Plug — %" NPTM




+5.390

Inside

Cable routing

technical room




control rooms layout

Instrumentation &

NANNNANY

ﬁ ] - = Dozt N
\ 8 7 g q \
/ g A
\ g

N ,

N\

N

/m ;

/m .

\ W

N\ | ,
N

PERATORS ROOM

+5.350

N |
'V" 3 A T O d pP77E7 oty




i IO v |

B60-S001 A/BIC X0
¥ |

| | | I 50003
WET GAS \

FLARE
660-V005

662-V006

663-V024 ‘I‘I

663-V002

ARAARARE
AMRARARA

Screen displays







Engineering

— Process

— Equipment
—HSE

— Civil

— Layout

— Piping

— Instrumentation




LV Motor Control Center TG-MCC-002 (V=400/230V}
ol o |ABSORBED
Equipment No. Description Bl_[E] & LOAD
HEE NG
® nl = ‘(71' E?
S|d|2|e| 8
kK\VA - kW

TG-002 Turbo Gen. (starting)
88CR Turb. Gen. Start. Motor C 160
23QT-1 Lube Qil tank heater C 7.50
23QT-2 Lube Qil tank heater C 7.50
23FG-1 Fuel Gas Electric Heater 60
88BA-1 Turbine enclosure Ventilation duty fan C 13,50
88BA-2 Turbine enclosure Ventilation duty fan 13,50
88FC-1 Qil Cooler Fan Motor 3.10
88FC-2 Oil Cooler Fan Motor 3.10
88FC-3 Oil Cooler Fan Motor 3.10
23WK-1 Heater OFF-LINE washing skid 4.00
88TW-1 Water wash pump motor OFF-LINE skid 2,20
880QA Aux, Lube Qil Pump Moto D 10,00 - -
saQv Lube Oil vapour separator motc C 1,50 Electrlcal Consu mer I ISt
DCP-A Direct current supply panel side £ C 25,00
DCP-B Direct current supply panel side E C 6,50
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o U
E MV SWITCHGEAR MS-001A/BIC (V=10kV) ASD I CONSUMED LOAD
L3
LOAD EFFICIENCY | POWER
Equipment No. Description = 2la ABES:EB:ED -I-RRAA::E FACTOR ATLOAD FACTOR Continflous (E) Intermittent (F)
8 === il -
= E 5| F (A} (B) =A/B"00)] FACTORC AT LOAD
s|l&lE|E]2 (c) (D) FACTORC
Elwnlel2z]|2
2lwlZz|x|o
KVA - KW KWVA % In decimal cosfi KW kvar EW kvar
TML-001A AIR COOLER TRANSFORMER 001A x| |c| 726 1000 73 0.82 (625) 298 35 26
TML-001B AIR COOLER TRANSFORMER 001B X s 1000
TML-002A AlR COOLER TRANSFORMER 002A X c 675 1000 67 0.81 600 287
TML-002B AlR COOLER TRANSFORMER 002B X 5 1000
TML-007A PROD. POWER UNIT TRANSF. 007A X c 809 1000 81 0.83 529 357 225 173
TML-007B PROD. POWER UNIT TRANSF. 0078 x 5 1000
TML-008A POWR. PLANT UNIT TRANSF. 008A X c 703 630 112 0.80 596 345 17 12
TML-008B POWR. PLANT UNIT TRANSF. 0088 X 5 630
Feeder for external P/L lcad X cC 7o 1,00 0.80 70 33
TML-010A Supply to Fire building X c 230 400,00 0,58 1,00 0,80 230,00 111,39
TML-010B Supply to Fire building X 230 400.00 0,58 1.00 0,90
|\:-\.¥ =1l =)

<\

e Pe————.

=1 Bit SLOPE
b4 b4

b
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Diagram
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FFalE

HERVE I
S7.5MVA-TIRY |
PF=@.8 = 3 ['Il -
BAB‘.N HETG-53 .Q I A S1GTG-55

X o Generators

= 4125795 MiA AL5/56 Pﬂ_ﬁ
L Z;MMM ORANSTNES
- onon=8.25% - Lengn=gomy
Thd-1 Yhd-1

\_/

1680

’|‘ NOTE 11
NOTE 12
N~
m\f. 31580, 484, 1s, 5BHz_ SB-AUIB

*
16822 NOTE 18 16834 DL I —

Switchgear

-

£ £

i

TR-AL2A

= g g Transformer

0 i ss'?ﬁ
S5-182 S5-83
185-182 {

TR-182108
132 35764 IEBETELING kY
TEAR M

SEE NOTE ;‘)

155-103
TR-1B3118
1327345 kY

GR-1@2218

4DBA SSEC i

Dyrel, X2
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Equipment data sheet

POWER TRANSFORMERS DATA SHEET

10
55-102

GR-1g2218
4DBA SSEC

[55-182
TR-182118
132 35/64 1EB629%/348 WV
TE/98 MvA

ONAR/ONE
Dy, Xe5

e

GR-183218
4P4 5SEC

il

155-183

Thi-183118
1327345 k¥
75 MYA
DNAN/ONAF
Dyl X250

\N'lnding eerd to linhtinn aver vel
Lighnting impulse wi

State of neutral

N. of terminals

TAP
CHANGER

EXTERNAL

CONNECTIONS
DATA

AUXILIARIES
AND
ACCESSORIES

Tags : TMLOBA/OSE | Quantity: N° 2
DESIGN DATA
TYPE Drytype [ -  Qilimmersed type O Resin-cast & IP-31
Separate windings [E - Auto-transformer 0O -
Rated power. 630 kVA
Rated voltage ratio: 100104 KV
Connection symbol: Dyn 11 [ M. of phases: 3 Frequency: 50 Hz
Short circuit voltage (Ucc%) : 4 at 630 kVA -
Cooling : AN B - ONAN O - ONAF O -
Qil: Mineral O -
Execution : With oil conservator 00 - Sealedtype O -
Supply Short circuit power / duration:  MVA/s 150/3
WINDINGS Mv LV INT {g—
Primary winding = o <
Insulation type CAST- RESIN | CAST- RESIN @ '
Rated voltage (Un) kW 10 04 _IE_I
Maximum voltage (Um) KV 14 0.6
Power-frequency withsatnd volt. KV 28 3 Transformer front on side : X
n H\V terminals side b A




G-004A G-004B
1000 kVA 1000 kVA
400 V-50 Hz ﬂ ﬂ 9 400 V-50 Hz
I“ N
!
: I
I - = l
1 ]
i i
LVC-009A } i LVC-009B

PUS-PPU-001}(20)

400/230 V

50 Hz

Lve-010 |
—

SPARE

SPARE

| Lveo11
et

Switchboard
Single Line
Diagram

FROM TRANSFORMER
TML—-8A

S

=3

BUS BAR PC-008N

DO

e >e>—|

< 400V-230V_50Hz[In=1000A | lcs=25KkA Tpec.
BUS BAR
CUBICLE DESIGNATION INCOMER Q00BN VOLTAGE TRANSFORMER BUS TIE
CUBICLE TAG NUMBER QOOBN VT DOBN BT008

CIRCUIT BREAKER RATED CURRENT

FUSE RATING

VOLTAGE AND / OR CURRENT TRANSFORMER RATIO

3CT 1000A/1A 20VA CI. 0.5 Fs5
/1A 20VA Cl. 0.5 Fs5

3VT 400V /IIOV 30VA CI. 0.5

3T 400V /IIOV

30VA Cl. 0.5

wn
(8]
2l (86) LockouT ReLAY ®§E‘Bf$ VOLTAGE (@) LockouT RELAY
E 2 @ UNDER VOLTAGE RELAY @SYNCHRQ CHECK
& Z | PROTECTIVE RELAYS (25) SYNCHRO CHECK DEVICE DEVICE
5 @ AC TIME OVERCURRENT RELAY @éeEEgUERRENT RELAY
THERMAL RELAY
~1 AMMETER WITH SELECTOR SWITCH
~1 VOLTMETER WITH SELECTOR SWITCH L1 VOLTMETER WITH
METERING -1 WATTMETER SELECTOR SWITCH
—1 POWER FACTOR METER
TERMINAL TAG NUMBER
SUPPLY RATED POWER / RATED CURRENT 630 kVA
SUPPLY SHORT CIRCUIT POWER
CaBLES | POWER: CROSS SECTION AND TYPE 4X2x(1x240 mm2) Cu
CONTROL: CROSS SECTION AND TYPE
. ui| TYPICAL DIAGRAM NUMBER E-3-42005 E-3-42005 E—-3-42005
i % SHEET 10-11-07-08 06 13—
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Switchgear Typical Diagram
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(V) (sheet 3)] Cores (sgmm) {m)
MVC-011A MS-001A TML-0014A 10 000 2 3 50 520 ~7-9-136-)3B-13-60-18-61-23-62-27-
MVC-011B MS-001C TML-0018 10 000 2 3 50 520 -7-8-13B-13B-13-60-18-61-23-62-27-
MVC-012A MS-001A TML-0024 10 000 2 3 50 520 -7-9-13B-13-60-18-61-23-62-27-
MVC-012B MS-001C TML-002B 10 000 2 -7-9-13B-13-60-18-61-23-62-27-
MVC-013A MS-001A TML-003A 10 000 2 ‘ ab I e SC h ed u I e -7-9-13B-13-60-18-61-22-
MVC-0138 MS-001C TML-003B 10 000 2 -7-9-13B-13-60-18-61-22-
MVC-014A MS-001A TML-0044 10 000 2 3 I 50 [ %30 ] -7-9-13B-13-60-18-61-22-
MVC-014B MS-001C TML-004B 10 000 2 3 | 50 | 430 | -7-9-13B-13-60-18-61-22-
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Electrical equipment layout
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BARON Site Query

FROM: Construction Sub- SITE QUERY NO.: Rev.:
Contractor
TO: Contractor DISCIPLINE: Piping SYSTEM: -
SUBJECT: Penetration clash with beams
REF.: drawing #...
DESCRIPTION:
Pipe penetration found to clash with the beams on the above drawing
Module-P, line HN-647074.
Contractor to advise on the alternative.
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ORIGINATOR: POSITION: | Engineer DATE:
CHECKED BY: POSITION: | Sur. Engineer DATE:
AGREED BY: POSITION: | Proj. Manager DATE:
ANSWER: ANSWER REQUIRED BY:
ANSWER BY: SIGNATURE: POSITION: DATE:
ANSWER APPROVED BY: | SIGNATURE: POSITION: DATE:
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|CAS DE WMARCHE | RUNNING CASE Jmasmo] " oesicn case
FLUIDEFLUID | COMPOSANTS/ COMPOUNDS | Mw
MOLAR PERCENT
COMPONENT DESIGN ALTERNATIVE
Methane CH4 67,628 57,721
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Propane (C3H8) 0,140 0.025
VButane (C4H10) 0015 0.005
N-Butane (C4R10) 0,025 0,005
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N-Pentane (CEH12) 0,020 0.050
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Nitrogen (N2) 0820 1,748
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SUPPLIER’S DOCUMENTS - REQUIREMENT SCHEDULE DOCUMENT STATUS
APPROVED FINAL,
ITEM | DESIGNATION FOR APPROVAL COMMENTS
INCORPORATED
1 DIMENSIONAL OUTLINE DRAWINGS OF TURBOCOMPRESSOR SET* D + 45 DAYS D + 60 DAYS
2 (GENERAL ARRANGEMENT DWG OF TURBOCOMPRESSOR BUILDING WITH INSIDE | D + 45 DAYS D + 60 DAYS
AND OUTSIDE INSTALLATIONS™
3 AIR INLET AND EXHAUST SYSTEMS ARRANGEMENT DRAWINGS* D + 45 DAYS D + 60 DAYS
4 LUBE OIL AIR COOLER ARRANGEMENT DRAWINGS™ D + 45 DAYS D + 60 DAYS
5 TURBOCOMPRESSOR SET FOUNDATION PLAN WITH STATIC AND DYNAMIC LOADS™ | D +45 DAYS D + 60 DAYS
6 FOUNDATION PLAN WITH STATIC AND DYNAMIC LOADS FOR TURBOCOMPRESSOR | D +45 DAYS D + 60 DAYS
BUILDING AND OTHER AUX.EQUIPMENT
7 CUSTOMER MECHANICAL CONNECTIONS LIST AND PLAN WITH MAX. ALLOWABLE D + 45 DAYs D + 60 DAYS
LOADS™

D : EFFECTIVE DATE OF PURCHASE ORDER

*NON-SUBMITTAL OF THESE DOCUMENTS WITHIN SPECIFIED TIME DELAY WILL ENTAIL PENALTIES
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Engineering Quality Assurance:

Engineering document register

Document Document title Document
number revision
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 | 4 | 50100 [ Instrument index B

A | 7 | 50003 | Spec for instrument installation works and service C

A [ 8 | 50960 | Instrument Data sheets for temperature switches B

A | 9 | 50110 | Requisition for pressure relief valves B

M | 1 | 62059 | General plot plan B

M | 2 | 62020 | Piping details standard C

M | 2 | 62070 | Piping general arrangement Area 1 D

M | 4 | 60100 | Special items list D
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Document revision

A 23/11/2000 | IFC- FIRST ISSUE
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BARON Engineering Integrity: Site Query from Construction

FROM: Construction Sub- SITE QUERY NO.: Rev.:
Contractor
TO: Contractor DISCIPLINE: Piping SYSTEM: -
SUBJECT: Penetration clash with beams
REF.: drawing #...
DESCRIPTION:
Pipe penetration found to clash with the beams on the above drawing
Module-P, line HN-647074.
Contractor to advise on the alternative.
= B Sleeve Size (mm) F. . |gj0eve Location
s . Pipe 0D + 100 + Insulation e :
= |Pipe number size(lnch) _[from PDMS] Fast__ [North _|Elevation
[P - lLA1PD-HN-647074 {12° 424 |115617 |285484 {106000
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- g 1[so34 4|1
VY A ) o~ 4
Ly e ot —k H
w‘—...um.'us—.‘-.k"ﬁvggéﬁé o - P ey
g o ¢
S o - SN
”\q 2 315 VACSE T2
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ORIGINATOR: POSITION: | Engineer DATE:
CHECKED BY: POSITION: | Sur. Engineer DATE:
AGREED BY: POSITION: | Proj. Manager DATE:
ANSWER: ANSWER REQUIRED BY:
ANSWER BY: SIGNATURE: POSITION: DATE:
ANSWER APPROVED BY: | SIGNATURE: POSITION: DATE:
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HEBVE CONNECTION —

| —

HOTLINE TELEPHONE

LOCATED IN
TO PRODUCERS PLANT PRODUCER

I DCS CABINET CONTROL ROOM

BY CSP(NOTE 1)|~ (FURNISHED BY OPCO)

PRODUCER'S TRANSFER ¢ &
LINE

FIBRE OPTIC/COPPER
Q CONVERTER
PRODUCER FENCET® R, S - PR
] NOTE 2 © NOTE 2

NOTE 4

PRODUCERS SCOPE
CSP SCOPE

\/ FOR DETAILS SEE DWG.
/\ CSP/11/86 /MP /DS /NA /01

MANUAL TIE=IN/\
VALVES

—

REDUNDANT MSC DATA TRANSFER

——

PIPELINES l:: {[j JUNCTION BOX
Interface definition NOTES:
1. DCS HARDWARE PROVIDED BY CSP.

PRODUCER IS RESPONSIBLE FOR HOOKUP, TESTING,
COMMISSIONING AND MAINTENANCE. CSP TO SUPPORT
TESTING AND COMMISSIONING.

2. REDUNDANT FIBER OPTIC DATA HIGHWAY CABLES
PROVIDED AND TERMINATED BY PRODUCER.
3. PRODUCER PERFORMS FIBER OPTIC TIE=IN
TO JUNCTION BOX PROVIDED BY CSP.
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Following the review of the P&IDs with the Client and incorporation of the
requined changes, the PélDs are submitted to an Auadit related to the Process
Safety, called HAZard and OPerability (HAZOP) review. The main puropose of
the HAZOP is to check that all required Process ShutDown devices, to protect
against deviation of process parameters outside their acceptable range, are
provided.

Even though the HAZOP is purely related to the safety of the process, the
HAZOP session is usually organized by Safety discipline. Please refer to chapter 6
for details.

The P&IDs are revised, further to the HAZOP, to incorporate the design
changes required following the HAZOP and information from Vendors:

Equipment/packages piping connections, control system interfaces with
equipment,/packages, precise limite of supply, utility lines for packages, ete. O

The work of each
Engineering discipline is
described

Review
Vendor
drawings
Contents of PRID revisions
IFR IFD IFC E’
¥ Exercised contract F Client comments # HAZQOP actions E
option(s) # Diameter of utility lines  » Finalized interfaces with 1
# Diameter of process equipment and packages z
lines » Size, number of PSVs s
and control valves Q",’
[]
=]
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| ( 5. Plant Layout )

v

The General Plot Plan is reviewed during the HAZID (refer to Chapter 6 for
details). The resulls of this review might include the relocation of some units,

e.g., product storage upwind of process units, ete.

Once the locations of Process and Utility units within the Plant, ie.,

the

General Plot Plan, 15 defined, the positions of equipment within units, ie., the
Linit Plot Plan, is prepared.

.-
1 o=
i

4

Positions of equipment are set following a number of requirements:

Equipment are grouped by
Process functional sub-units,
Lengths of equipment
interconnections are
minimized, to reduce cost,
particularly  for  expensive
limes (large diameter, alloy
steels),

Exclusion area are kept around

open flame furnaces,

Clperatu:r access to instruments
arid valves is enabled,

REFLUX

-

1_

AR

Design activities are
explained, e.g., Plant
Equipment layout
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Action is required for any event falling in the “Intolerable Risk Area” of the
matrix. [ts frequency or consequences must be reduced to bring it into the *ALARP
(As Low As Reasonably Practicable)” or “Acceptable” risk areas, through risk
reduction measures.

The first step of the QRA is to perform a hazard identification.

In the example that follows, the hazard reviewed is that of an explosion due o
leak from piping. The cause could be material detects, construction errors,
corrosion, maintenance overlook, ete.

The section considered here is the building housing a compressor.

The inventory of each component from which the leak could originate
(flanges, pumps, valves, instruments. ..} is made, Frequency of leak of individual
components is taken from statistical data found in the literature, for various leak
size, e.g., 5% of component bore size, ete.

The sum of the individual component leak frequencies and sizes give the
overall leak frequency and size.

Case smyry: Ciss leak from random pipimg
COMponent niphuTe
Cawse nstallabxan error, cormosion, malemal
eyl

Dhespersann willuwasd i gnicsn
! et fire / flash fire / explion

Section considersd: Campressor buildsng

Step I;

tiderrificatlon and cherecierisation
of mifimiing evesms

gt beak inmide comgavasss huidling dee
CampriEnl ruplare

Prequency (event/yom) 1 A1E-0 4 BEQE 05

il paie (g a7 B0R 28700

Complex activities, such as
QRA, are explained
through a practical

example.
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The mechanical design output is a Mechanical Data Sheet comprising an
Engineering Drawing.
EELY

37
MBS

14 BAFFLES B 30
CERERL SARERG

€ -._L e

LOARMG DATA | i |
i THECTION | PR G- WA) [ORiRA TG ra ] TEal
FET] T (] [T Tian
(K] [XT; I (¥
[FT] [T, ]
WORIN1 L5 LB [ ] [ 158
[T BT gt (wwy | = = 5] (7] I L

The Engineering drawing indicates the equipment dimensions, required by
Plant Layvout discipline to prepare the Plot Plan, the positions of nozzles, required
by Piping to route the connecting lines, as well as the number, position and loads
om supports, required by Civil to design the equipment support foundation.,

A sample of all common
Engineering documents is
included
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The Isometric drawing produced by Engineering is not directly used for
construction. Indeed, as the line is pre-fabricated in parts, called spools, drawings
must be issued showing how the line is divided into spools. Shop isometric
drawings are issued to this end by the Construction contractor. They are also
used to identify welds, each of which will be associated with inspection and test

records.

Difference between
Engineering and Shop
drawings

Design isometric Shop isometric

H GRdsa)

,Lﬂaﬁ

—_—_ O O

1 03" WPy

MIT, 58
ITEs 40-E-119
B 0° -BE-SCH

H i-"'-1'\-:=\- &] 27498
. EL #123495
EL +12Z30L1

uoJeg 9AIBH -STOZ @

SB = Shop (Butt) Weld, FE = Field (Butt) Weld.



11. Instrumentation and Control

Process and emergency shutdown is performed by the Emergency ShutDown
[ESD)) system, also called the Safety Instrumented System (5IS). The ESD system
is a separate system from the Process Control system. This ensures redundancy

and independence.

Depiction on the PRID

Corresponding hardware

==T §

ESDEA

Understand the main
technical aspects, e.g.,
DCS vs ESD

Lewel Transmitter
Lewel Controlier
Lewel control Valve

Frnergescy Shaild own Vi

Ll Swich
Junciion Bos O
Ermerpency Shetd own il

Liswetl Conitrol walve

[ [ ] | Irstrument Equipment Room | | Cantrol room ]
' Lovel contrcllersstpoint
%
Frocess meazured level N!u_r_
r, - E Contral
e msa m—— System

|.|r_1 aeiy ke el
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The ESD system initiates process equipment shutdown and closure of isolation
valves in an emergency. The shutdown logic is implemented in the ESD system
as defined by Process on the ESD Cause & Effects diagrams.
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Even though the Engineering schedule at Detail Engineering stage is less
standard than at FEED stage, as it depends on the Project execution plan, a
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| 14. The overall work process 211

typical one would look as shown here below.

Disc.

Activity

Timae

2 3 4 5 6 7 8 8 1011 12 13 14 15 1al

PR

Process simulations

PFD + HAMB

T

| Equipmiant list

Fluids list

PLIDS 15t issue (IFH)

COMPAMY PAID review

P&ID% 2nd issue [IFO)

HAZOP rawierw

[F&IDs IFC

Equipmeant data shaet

ol Crgirisaring drawirges

Eqgt Machanical data sh

Egl Eh&m

Eqjl punchasa ondars

Egl Vandor dwgs

PL

Pt plan - 158 issue [IFR)

151 30 modal review [30°%)

Pial Plan IFD

Fic Flan - IFG

Pl

F"ip'\g roubng (ing dagrams)

Pipeng classes specs

Piping 1L MTO [Tor Inguiny)

Pipeng 2nd MTO (for Ordar)

2nd MTO peping matarial at afe

WRARARREN RN NARANNANNY

Pipng studies

Pipeng calculations & oads

Piping supgans

A0 moduling

Igometric drawings

¥ ““

Pipung pre-tabrication

2nd modal reviaw (G0 )

Fipeng Srd MTO (fop' up)

L0.
L1.
12.
L3.
4.
L5.
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37
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| 17. Engineering Management 241

large number of individual drawings which open varying amount of workfront to
Site. The drawing of a small foundation, for instance, opens significantly less
worktromt to Site than that of a large and complex one,

Controlling the progress of issue of construction drawings on large project is
not easy. Indeed, there is a large number of mdividual drawings. In addition, not
all deawings have the same value for Site, that of a small foundation and that of
a large and complicated one bring significantly different work volume to Site.

What is important is that Engineering provides enough werkfront to Site, e,
enough quantity of work on issued drawings to fully employ manpower and
equipment,

This is best monitored using a Workfront Curve. For foundations, the
Workfront Curve shows the cumulative number of cubic meters of concrete on
issuied-to-date foundation deawings versus plan. The plan s the construction
foundation cashng schedule, translaked by the tvpical production cvele Hime,
... 3 weeks betwoen receipt of drawing and completion of works

Workfronl Curve for foundations
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