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I Project specification |

Y

Initial evaluation.
Process selection.
Preliminary flow diagrams.

Y

Material and energy balances.

Preliminary equipment selection

and design.
Process flow-sheeting.

Y

Preliminary cost estimation.
Authorisation of funds.

1

4

Y

(SWNgo 09 93 S Jo1 50 1,

Piping and instrument design

Detailed process design.
Flow-sheets.

Chemical engineering equipmant

design and specifications.

Reactors, Unit operations, Heat exchangers,

Miscellaneous equipment.
Materials selection.
Process manuals

Y

1

Y

Y

Y

I

Instrument selection
and specification

Pumps and compressors.

Selection and specification

J Vessel design

‘ | Heat exchanger design

{

Y

Y

4

Utilities and other services.
Design and specification

Y

Y

\]

Electrical,
Motors, switch gear,
substations, etc.

I

i

Y

Y

! Piping design l [Stmcturai design l | Plant layout |

General civil work.

Y Y

Y

Foundations, drains,
roads, etc.

Buildings.
Offices, laboratories,
control rooms, etc.

i

i

Y

Project cost estimation.
Capital authorisation

Y

Purchasin: ocurement I—q—
| gpr (contracts)

| stertwp |

Raw material specification. -

Operating manuals
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Process: Equip. Data sheet, PFD, BFD, Cal. Sheets,
Material selection, Process manuals, ...

Process: P&ID
Piping: Piping design, plot plant, layout ...
Mechanics: Equip. Mec. Design, ...
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Project Specification and Description
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Budget, Funds s ff 43y

Process Selection Ol oS ol b 3,8 suy s Owner
Feasibility Studies, Cost Estimations o Lo <* @‘ ;b r O, U 902 ; ST

PR: BFD, PFD, Heat & Material Balance,
Process Des., Design Criteria

I&C: Control Logic or Cause & Effects
Civil & STR.
Piping: Plot Plan (overall), PMS, Pipe

Sizing Criteria

PR: P&ID, Line sizing, Line List, Valve
List, Equip. List, Equip. Cal. SHT, Equip.
SHT, Equip. Layout, ...

I&C: Control Valve sizing, Inst. Data SHT
Civil & STR.

Y Mechanics: Equip. Design, ...
Detailed
. (*PMS Develop.
Design \
Piping:< *Plot Plan

*Piping Layout, Piping MTO

e[sometric Draw
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Process 59'3"'3"'_ Construction section
Process evaluation o Construction
Flow-sheeting Start-up

Equipment specifications

Procurement
section
Estimating
Inspection
Scheduling

|

Specialist design sections

Vessels Layout Piping Heat exchangers
valves fired heaters
Control Civil work
and instruments structures Electrical
buildings

Compressors
and turbines Uttilities
pumps

Figure 1.5. Project organisation
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Figure 2.1. Coal carbonization block flowsheet. Quantities are in Ib/hr.
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Figure 2.2. Block flowsheet of the revamp of a 30,000 Bbl/day refinery with supplementary light stocks (The C. W. Nofsinger Co.).
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1. All process lines, utilities and operating conditions essential for material balance and
heat and material balance.

2. Type and utility flow lines which are used continuously within the battery limits.

3. Equipment diagrams to be arranged according to process flow, designation, and

equipment number.

4. Simplified control instrumentation loop pertaining to control valves and the likes to

be involved in process flows.

5. Operating conditions around major equipment.

6. Heat duty for all heat transfer equipment.

7. Changing process conditions along individual process flow lines, such as flow rates,

operating pressure & temperature, etc.

8. All alternate operating conditions.

9. Material balance table.

i il i P&ID 5 PFD ()5l '
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Minor process lines which are not usually used in normal operation (NNF) and minor
equipment, such as block valves, safety/relief valves, etc.

Elevation of equipment.

All spare equipment.

Heat transfer equipment, pumps, compressor, etc., to be operated in parallel or in series (stand
by) shall be shown as one unit.

Piping information such as size, orifice plates, strainers, and classification into hot or cold
insulated of jacket piping.

Pressure conditions which must be determined by hydraulic calculations, such as discharge
pressure of pump and compressor. This item, however, is not applicable to cases where such
pressure conditions are considered to be particularly important from the process point of view.
Instrumentation not related to automatic control (loop control).

Drivers of rotating machinery except where they are important for control line of the process
conditions.

Any dimensional information on equipment, such as internal diameter, height, length, and
volume. Internals of equipment shall be shown only if required for a clear understanding of the

working of the equipment.
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Thickness = 0.8 mm

bh) Secondary process lines and utility lines
Thickness = 0.5 mm

c) All electrical, computer and instrument signals
Thickness = 0.3 m
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4) Where two main process lines cross

C
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¢) Where one main line crosses one loop line for an instrument
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Equip. Category Symbol

Tyvpe of drivers shall be as follows:
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DE : Diesel Engine

GE : Gas Engine TK-ASOI/A’B ) M

T : Gas Turbine

HT : Hyvdraulic Turbine

M : Electric Motor

5T : Steam Turbine ;
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TABLE 2.2. Flowsheet Equipment Symbols
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TABLE 2.2—(continued)

abd

Fluid Handling

Heat Transfer

Mass Transfer

Vessels

FLUID HANDLING

Cantrifugal pump or blower,

motor driven

Centrifugal pump or blower,

turbine driven

Rotary pump or blower

Reciprocating pump or
compressor

Centrifugal compressor

Centrifugal comprassor,

alternate symbol

Steam ejactor

ﬁ#@“ﬁjt@%ﬁﬁc&z

Process

Coil in tank

Evaporator

Cooling tower,
forced draft

i D

Water

HEAT TRANSFER

Shell-and-tube
heat exchanger

Condenser

Reboiler

Vertical thermosiphon
reboiler

Kettle reboiler

Air cooler with
finned whes

Fired heater

Fired heater with radiant

and conveclive coils

Rotary dryer
or kiln

Tray dryer

Spray condenser with
steam ejector

Tubeside
Shellside

Process

2 )r_ Process

Procass
' | Sheliside

Process

P

Fual

Process

Heat
urce

MASS TRANSFER

o

I

14 - -
3s
S s sl

Tray Packed
column column
Multistage spray
stirred column column
Sohvarg Process Extract

Bt o6
¥

-t— ]
Ratfinate

Mixer-sattler extraction battery

PFD i

Drum or tank

Drum or tank

Storage tank

Open tank

Gas holder

Jacketed vessal with
agitator

Vessel with heat
transfer coil

Bin for solids

oD

ol
)
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1 |
) Centrifugal Compressor b) Reciprocating Compressor
pe—
I a) Centrifugal Pump b) Reciprocating Pump
PUMP SYMBOLS
o T s ks 5l Gleey
c) Expander d) Blower T Ja ¢ \L L }),J.aj"al.w LSL@-:&-L

\ Speed

; Control
Compressor Turbine EJECTOR SYMBOL

e) Driver Control P&ID 5 PFD (i) "

COMPRESSOR, EXPANDER AND BLOWER SYMBOLS
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YESSELS BASIC SYMBOL

Demister Pad or

Mesh Pad \

VESSEL WITH SUMP

SPHERE

I

DRUM SYMBOLS

VESSELS, INCL. PRESSURE STORAGE VESSELS SYMBOLS

P&ID 5 PFD Uil

Firrers

( }

a) Horizontal b) Vertical




éw 6&)93(‘)9@95’ cf')é‘)g.u);.of (e (T )

CLOSED TANK, BASIC SYMBOL

UFEN TANK

CONICAL ROOF TANK

FLOATING ROOF TANK

GAS HOLDER

CONICAL BOTTOM TANK

P&ID 5 PFD Uil

a) Con Roof

b) Floating Roof c) Spherical

TANK SYMBOLS
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TRAY COLUMN,
BASIC SYMBOL
(TRAYS SHOWN ONLY
WHERE SIGNIFICANT
& NUMBERED FROM
BOTTOM TO TOP)

oled LL L o 5o
9 J.>-T cdj\ W
i S o

.3.5‘)?

SWAGED COLUMN

PACKED COLUMMN,
BASIC SYMBOL

L.I_)

ROTATING DISC
CONTACTOR

\
e

1

L
LT L

1

a) Tray Column

b} Swaged Column

COLUMN

c) Packed Column

SYMBOLS

=

d) Rotating Disc
Contactor

REACTOR SYMBOL



TABLE 2.2—{continued)

TABLE 2.2—(continued)

Conveyors and Feeders Separators
CONVEYORS & FEEDERS SEPARATORS
Rermerst Plate-and-frame filter —>@::
Belt conveyor

Screw conveyor

Elevator

Feadar

Star fesdsr

Screw fesder

Weighing feeder

Tank car

Fraight car

Conical settling
tank

Raked thickener

£ 1 feTopfl

A

Rotary vacuum filter

Sand filter

Dust collector
Cyclone separator

Cantrifuge

Mesh entrainment
separator

£

Liquid-liquid

Drum with water
sattling pot

g - ~ Course

Mixing and Comminution

Pebble or rod mill

Drivers
MIXING & COMMINUTION DRIVERS
Liquid mixing
impallats: basic, | | | Motor @
propellar,turbine,
anchor
—
Ribbon blender EI
AC motor, 3-phase @—
Double cone blender
Turbine
1
*
Crusher
Turbines:
steam, 1
hydraulic,
gas v
Roll crusher

AR
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HORIZONTAL REBOILER, FIXED I— n ]
TUBE SHEET ( FURNACE COIL, BASIC SYMBOL -I[
3 ' =8

I T = '

KETTLE-TYI'E REBOILER, U-TUBE | . -]
(—'—ﬁ# COIL BANK, BASIC SYMBOL .
I< ' ' — -
] 17T
KETTLE-TYPE VAPORIZER, i _
FLOATING HEAD FLIMACEI HEA'TER'
| - BASIC SYMBOL

I T | )
KETTLE-TYPE VAPORIZER, FIXED | ) o n Z_:_(L\,.
TUBE SHEETL C_....- ﬁ .

I T —I _____ 4

FURNACE SYMBOLS
REBOILER SYMBOLS

HEATING MEDIUM

COOLANT
T LY T
— T j ::;R o s
] 7
1
i
|
COOLANT HEATING MEDIUM
a) No Automatic Control b) Fan Pitch Control c) Louver Control SHELL SIDE

AIR FIN COOLER SYMBOLS
a) Heat Exchanger b) Cooler c) Heater
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OPEN VENT

TUNDISH

SYFHON DRAIN (SEAL LEG)

LIQUID SEAL, OPEN

LIQUID SEAL, CLOSED

LEVEL GAGE

i

LEVEL GAGE ON STANMDPIPE

LEVEL GAGE MAGNETIC FLOAT TYPE

LEYEL GAGE BULL EYE TYPE

SPRAY DEVICE

I

SILENCER

STRAINER, FILTER

=
=
0
ug
i
(D

g N

TRAP DRAIN, e.g. CONDENSATE
RELEASE, BASIC SYMBOLS

TRAPPED VENT, eg AUTOMATIC AIR
VYALVE, BASIC SYMBOLS

&--©

STEAM TRAP ASSEMBLY

¢
J

STA

| PFD (5554
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Heat exchangers

a) Identification number and service name.

b) Operating heat duty. oBows 2 lles slal)ly

¢) Inlet and outlet temperatures on both shell

and tube sides.

e Ol gie B ol ey S oslad o

Furnaces

a) Identification number and service name.

b) Operating absorbed heat duty.

¢) Inlet and outlet operating temperatures on

tube side.
(o ) uiga P&ID 5 PFD Uil \E:

Reactors

a) Identification number and service name.
b) Inlet and outlet operation temperature.
¢) Inlet and/or outlet pressure.



Columns

a) Identification number and service name.

b) Tray numbers, operating temperature and
pressure for top and bottom trays and also for
special trays such as feed and draw-off, etc.

¢) Trays shall be numbered from bottom to top.

Pumps

a) Identification number and service name.

b) Normal operating capacity and differential
pressure.

Compressors and blowers
a) Identification number and service name.
b) Normal operating capacity and differential

PICSSULE. v,

Drums
a) Identification number and service name.
b) Operating temperature.

¢) Operating pressure.

Ejectors

a) Identification number and service name.

b) Inlet and outlet operating pressure for ejector
system.

Tanks

a) Identification number and service name.
b) Operating temperature.

¢) Operating pressure.

P&ID 5 PFD Uil Yo
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STREAM No. 101 102
Huid name
Components molh or mol% Spee.
or MW
mass’h or mass% and/or BP
and/or MP
A
B
C
D
E

Total flow rate (mol/h)
Total flow rate (mass/h), in (kg'h)

Total flow rate (volume/h), in (meh)
For liquids at operating conditions, and in (Nm3fh) for gases

Operating pressure, in kPa (ga) or bar (ga)

Operating temperature, in (7C)

Molecular mass (weight), in (kg)

Relative mass density (specific gravity) at operating conditions, dimensionless

Mass density at operating conditions, in (kgf’mj)
Others

Remarks




Analysis (composition) controller, transmitter

Differential pressure controller, transmitter

Flow rate controller, transmitter

Liguid level controlier, transmitter

Pressura controller, transmitter

ONORORORO
ONORONONO

Temperature controller, transmitter

General symbol for transmitter

©)
ORO,

Control valve

B R - Signat line, pneumatic or electrical

oint of detection

3 g IS Sloosumm O,Y
PFD 49 @89
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Flow Controlling HE

Flow Eatio Controlling FEC

Level Contrelling L
Pressure Contrelling PC
Pressure Differenial Controlling PO
Temperature Controlling N B
Temperature Differencial Controlling TDC

speed Controlling S

Idass (Weight) Controlling LS

:PFD 0 ofg S5 9 I Slebows °

&ID s PFD _i)sd

T e
l\\ : :‘ GENERAL THREE WAY
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) @ ‘ STEAM STEAM

oy
| |

| WATER[f :I ———(#1) F\WEE]-

< -

U
(c) sk (d) SLp

Figure 3.5, Vacuum control with steam jet ejectors and with mechanical vacuum pumps. (a} Air bleed on PC. The steam and water rates are
hand set. The air bleed can be made as small as desired. This can be used only if air is not harmful to the process. Air bleed also can be used
with mechanical vacuum pumps. (b) Both the steam and water supplies are on automatic control. This achieves the minimum cost of utilities,
but the valves and controls are relatively expensive. (c) Throttling of process gas flow. The valve is larger and more expensive even than the
vapor valve of case (a). Butterfly valves are suitable, This method also is suitable with mechanical vacuum pumps. (d) No direct pressure
control. Settings of manual control valves for the utilities with guidance from pressure indicator PI. ‘Commonly used where the greatest

vacuum attainable with the existing equipment is desired.
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(a) EFFLUENT ()
=  VAPOR
r
HTM <
" o
T LIQUID

Figure 3.6. Some modes of control of liquid level. (a) Level control

by regulation of the effluent fow rate. This mode is externally

adjustable. (b} Level control with built in overflow weir. The weir

may be adjustable, but uswally only during shutdown of the

equipment. {c) Overflow weir in a horizontal kettle reboiler. The

weir setting usually is permanent. .
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PF
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PF
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HTM
Primary HTM in
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Figure 3.23. Control of centrifugal compressors with turbine or
moder drives, {a) Pressure control with turbine or motor drives. (h)
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Figure 3.24. Control of positive displacement compressors, rotary and reciprocating. (a) Flow control with variable speed drives. (b) Pressure
control with bypass to the suction of the compressor. (¢) Reciprocating compressor. SC is a servomechanism that opens some of suction ¢v
valves during discharge, thus permitting stepwise internal bypass. The clearance unloader is controllable similarly. These built-in devices may

be supplemented with external bypass to smooth out pressure fluctuations.
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Figure 2.4. Pro-
cess flowsheet of
the manufacture
of benzene by deal-
kylation of toluene
(Wells, Safety in

Process  Design,
George Godwin,
London, 1980).
€107 TH-101 P10 A/B E-101 H100 R-101 c-10 D102 E-102 D-101 £-108 Ti00 E-104 D103 i"‘ E-10% E 106
RECYCLE TOLUENE TOLUENE FEED HEATER RE&TCTOR R[C\'CLE RECYCLE GAS REACTOR HIGH PRESSURE BENTENE EN’ILII! OVERHEAD REFI.UI REFlU PRODUCT BEMZEME
co?,olém w::g! FEED 496 GCALMH _?;;“l.g.' KNOCKOUT EFFLUENT KNOCKOUT POT %’m“ CONDENSER S i’ nop’fl.sn ::?ng
19 GCALM PuLes 526 GCALH c%-l por CONDENSER 23M1D | utb 183 GCALMH 26 GCALM GCA
Qi Wr iy am T OB GCALM o SM T 5 M
I 5 36& f‘?ﬂ‘-n 374 GCALM Ll L
LEGEND

O PRESSURE BaR
> TEMPERATURE T

[0 stacasm wumeer

[§TH
&
iL Gﬂ) @ BENZENE To

‘» STORAGE °

ToLwENE
ALY |
cw
E-101
29
TTROGE
[ T

FulL Gas FUEL GAS RING MAN o

P&ID 5 PFD Uil

r
MATERIAL BALANCE

STREAM WUMBER ] 2 3 4 ] k] [ (] 0 " ] 13 [ [E] [ 20

HVDSOGEN o it oY) 02 Lajpee | zesop 72050 FeEy) 7 T30 edar30 | car3g H \E% X [5) = 2 g

CETHANE ey 00 00 4 1500 780 | 45790 | 45700 452 60 | 48300 | 457 i 00 oo

BEWTENE LT 40 E rg 00 = X 5 08 | 15 00 o8 | Beo | 30 | &0 MG T [P .40
oo e me s wta o = T wo | we [ wo | wm | %5 | o | wew 35 L XYZ ENGINEERING LTD

| 0878 | aveo | .

TOTAL WOLAR FLOW __ swiow H 1 [T B0 73 300 00 = [T FANTEE NI WL ) 1a] 84 245 79 106 24 3560

TOTAL MASS FLOW L] ] 13270 6727 Bro 20 80, 20 7o Bo7 0807 piE E-IEE] [ 34:) 3270 e RGERTE i DGR

TEMPERATURE sc 15 18 38 B X £23 530 778 | 38 £ 38 3 30 =TT

Lo — L4 ] 2048 240 2 Felli] ] i) 06 W6 06 25 70 3 ! BEMZENE PLANT
E_u(-lnow Az (5 %53 BT 40 07 EXE) EEE) 158 9% | -der | v 286 Pl 08 EL e F = (o A -TOOT

¢9




C & R Construction Inc.

Title : Hitric Acid 60 par cent

Dwg by t GRM

Client 1 BOP Chemicals SILGO

Chk by 1 RKS

DATE

14/12/1992

no.

Flows [kglh)

5315

Filter

Vaporisar

Frassures mominal

no. 9317

To sheet Tni!. Gas

ER- Rl -

)

TMERotDe

rFilter Condsneer

_‘6 Water

Lina Fo. 1 IA 2 1Y k] L] 5 & 7 ] ¥ im 11 112 i3

Stream Ammonia Jurmonis Filtersd | Oxidiser | ozlidiser | Oxidiser w.oH.B. | Cond Comd Cond Absorber | Teil §3) Watsr Absorber | Froduct

Component Feesdl Vapeuar REir Ar Fead Dutist Buklat -T T Acid Ar Fead Gas rasd Acid Acld
WH] 731.0 7il.0 == -— TIL. 0 BIL e == - - - — - - -

o a3 - - . ¥ 430.2 T628.2 #35.7 1157 75.2 TRACE 408.7 E81.% 3TL.% — TRACE TRACE

-] —_ - 500.9 LLIE BE44.T Li{1 ] L1 ] EAR. 0 TRACH 1348.1 10014.7 mll.‘.l' - TRACE TRACE
(5] - - - - —— 1238.4 1238.4 10%.5% -— -— 201.% IL.% - TRACE TRACE
wo - — — - - THACE in 87,1 = o #41.2 TRACE — TANCE TRACE
L L0k} — - -— - = RIL WIL = 308 - - —_— - 1T04.@ 2554.,86
L F1i] - - TRACE TRACE == 1161.0 1141.0 Fi 1010.1 - 2.4 16.2 137M8.% 113.0 2146.0

Tobtal T30 TI1.8 13937.T 11372.9 12003.9 12003.9 13003.9 19143.1 1880.7 I7T84.0 liew7.7 1434 .4 1Ir§.¥ inea.0 ATo0. 8

Freas (Bar) L] L] 1 L ] L ] L] L] L} 1 L] [ ] 1 ] 1 1

Temp [ "C) 13 1 13 EE 204 w7 i "0 40 o Ll 23 F1] an 13

Figure 4.2a. Flow-sheet drawn using FLOSHEET



W wein e SAFETY, ECOLOGY AND MINIMUM ESSENTIAL DESI

ST 54— AN

LINE b i [e[ala]s]sl?

| BE i

el g

@ |19 20 20 | 22

75 | 26 27| 26| #a| 30| 31 | 32| 33| 34 35| 36 37| 36 39| 40 | 41 | 4| 43| 44| 48] a6 ar] g
1 T H 1

|
! ’ " | || -

: H : S Eaee - = RS nE e
L []-.- S e .
x i S L LA
= - B A N S S A S i e SR SJRRNH M SR NN AR G
:“- I —_--- - i I EoJ LIRS fests
[=. 1o 1 ¥ =
Elane— = 4+ 4 - ]
Tl mei TS HEM —— | { B T wpat i o, S —
R, L — eSS = =
- ] }-. =k ] == 1 e r
Rt . S WS — 1 B S S 5 - I -
- i il =3 O . : e B
adt ! e B 3 r
i e SN N | } -1
FH ———

-

~

i

e e

= L
ity

e ] HCL MAMFACTURING MY-FS 3126
R i i 1 1 WiITH
X e [ - ——-- ] FAGSLITIES
= et = FAGILITIES
il O o e e : R b TR -2 o I 2 fan e s s s cxliioz
BTEdd 1L B LTI WATTR IG PN UM daft AL Fei AUMIT STPI | AT QAS C P LUWT TP ELECTI FROCEEE (- ATHE S T e AR -1["1
== R T — T —— ik Co i ST e
- a T wat i
-y t §‘ B 2 e e 1, e
. . - i i # ah i IR U P e,
LR P - o : o . —
e - — 7 1 = o)
i 7 VALY, FAVAVAYAY VAV ATAY, MY-Fs 326

Figure 43, A typical flow-sheet



=1

[

[ e

EL ]

| omE

M [man
oSt | MR |

[ 14 |
]

TR [ Wi |

N S

e

s B

i wm i ;

mmmmm%m 5 _" m 1t

uﬂm m : " mm“z-

ek ke mmm mm HIF
mm § g

: : .

Lo : -

= ] |

0 2212{F) [:
-
P 2214{P)

b 2211P)

0 E 103%)
21-0-F-00 ()

t

P Z203(F)

E 2201(P)

ATE 2

<N

a ZZII‘P
e

0 7239

0 2206(P)

_ . E oo
O L

e 3 5 BE R

i B} mwm 8 g -




1 I z I E] I L I 5 I 6 7 I I 9 I 10 I 1 I 1z
NOTES
C1253 C1254 €1801 €1803 1804 €1805/1,2 C1806 C180841,2
HIGH LEVEL TANK STORAGE TANK STORAGE TANK HIGH LEVEL TANK HIGH LEVEL TANK ADSORPTION TUWER STORAGE TANK
A
SYMBOLS
<> STREAM NUMBER
= Vermaaron
= (T > PROCESS LINE
WATER (SUPPLY, DM &
CONDENSATE STEAM)
8 WASTE WATER
NITRIC ACID
STEAM
c1253 c1803 AIR AND NITROGEN
= 1804 S (NH4)2C03 SOLUTION
YACUUN & EXHAUST
] UNH & AUC
¢ METHANQL
C1805/1,2 NOTES:
1. ALL OF THE PROFERTIES OF THE STREAMS IN THE
(8] STREAM TABLE HAVE BEEN FROVIDED FROM
FLUIDPACKAGE OF ASPEN PLUS SOFTWARE,
| 2. BEGAUSE 1200 UNIT HAS BEEN IGNORED AND IN
Decarpeion T THIS UNIT 5% HNO3 IS USED, THEN EQUIPMENTS
| S e OF PRODUCTION OF 5% HNO3 SOLUTION HAS BEEN
| TRANSFERED FROM 1200 UNTT TO 1600 UNIT.
g o e
70 T T ot
Dﬂmys‘md
Eewerags Thir U2
E
- C12585 c1302 C13806
C1254 1801 c1807 c1808/1.2 $1809/1.2
F
STREAM NO. <ZIl> | <> [ <Eiis [ <G | <o [ <@ie> i <G> | <E0T>
709 Mitric |5 9 Mitric |5 % Maric | P s Desrption | Desorption | Tail Eiqud | Tat Liqua
FLUID NAME e sivine | et \iue e [t e [rms s [ o REFERENCE DRAWINGS
[ _PHASE Liguid Liguid Liguid Ligudd Ligad Liguad Liguad Liguid Liguid C1255 ¢1802
£ CENTRIFUGAL PUMP CENTRIFUGAL PUNP e o %
5 | Qperating Tempranwe  (°C) 25 25 25 30 23 25 30 25 25
S | Operating Pressurcin kPag 106 300 300 200 20 330 20 530
G NaNO3 3 3 - 5 g g - s
| wrwvos 040 - e ppmfresapem| 4o 040 5
% e - - - F5ppm | - 0.64 ppm | 0.64 ppm 1807 €1809/1,2 z
2 [ a0 30 05 05 9545 100 04074 | w4074 | 09489 | oodsy pre————— CENTRIFUGAL FUNP 1 [ | e — —
2 | NaioR 0110 5 . - 01l il 2
M & vozives)z i F - : ~ B75 6ippm|3 7 67pp Jfou] o ] v | oe | oo | oo
£ PEs NS
S [ HNOs 70 5 5 - - 498 408 - - perar reseN
§ | Torel bsss Flow Rate, i b 3450 3450 | 59746 | 3530 | 59746 | 59746 | 41525 | 41525 . 1 =T
%= | Total Flow Rate foolumalh) in o] . 336 336 057 354 0548 | 0548 | 0407 35 - —
| & [ Towt 32z Frow Raw, n ket 448852 | 625655 | 625635 |a71s0715| - 625822 | 625822 |2716656 3| 27166563
ass Lensipy al Operafion Condifionin Kght 14348 1026 1026 1050 057 1090 1000 1020 1020 i mmo:
E, Molecular Teight feghencl) 36021 | 18662 | 18682 | 18105 | 18012 | 18680 | 18680 | 18105 | 18105 e TR F—
§ [Fmesy_en 086258 | 000761 | 0D0761 | 080044 | 080044 | 090760 | 000760 | 080044 | 0.89044 e =
& [ Far Capacry gl 20403 | #1123 | 41123 | 42012 | #2012 | 13524 | 13504 | 420012 | 42012 ADRORFDH ROCTTR [ —
1 I Fl I 3 I W I 5 I [ 7 I 9 I T I 1 I 12




Piping & Instrument Diagram .Y

2l Sl (SIS lghan 31 6l 40 pazmn 3l S sle 355 0 46 PFD wly , ' P&ID wiii iy 6
(IS sleml sl b sl el (6,8 o1l SIS (slghuan of jan

s e Ol |y Sl Sl sladsl 3 &S cwl P&ID 51 ol ¢ s utility flow diagram  :UFD -

P A detaﬂed deSign abJ’Z.wf @‘Jb BE "y ojjﬂ: g‘_g.: POY u.lJ;’MB- 9 w)}‘ 1039).; e P&ID Olﬁ“l? ¢
sl i 5 [sometric «equipment layout piping layout 1 o> 28 > b i gls aid LU 5 545
el 3D

5 i ple (Ylasl ol (PIPING) 587 ) 5 b g prees JS 8 (gl 2 Sledbl O odalin b @
Slgatnes o VT o § 287 Lol 555 515l Ghite JS (e 5 WSWL 5 £ 4 ool cab g o fItHING 5 Il WS
(o) Ol (o 9 (89 FLEL1 Ol Cod s 53 5 g0 Dbl 5 a5 JS L e DCS 5 PLC

.Jj..fb s Ow e 9 HaZO[z 4 .]ayjo SleMb|

-wﬁ@gb.d‘-uJ,ésﬂJwagwj,?m&&j@;QJM%P&ID%wu@\ﬁ .

i il i P&ID 5 PFD ijsdl ot



00
00
o0
o
Mol W L

58 5,5 UNIOC ol 5l s &S 15 4 anly 15,8 4 o,al :Company or Employer/Owner b b , 7
Sy NPC ais n Qo oS 0L s NIGC o,

sl 4 S 5 )8 50 5y e adblie 53 45T Sl S5 @ oLl iCoNtractor b Gl

K TUOP 5 8 wile cails )8 Ctlos (654 55 comloo &S i tLicensor b gudus ¥e

ol el i P&ID 5 PFD (s °e



P&ID o908 wleMb! Y,Y

535 03le oy o5 5 (841 MM x 1189 mm) AD sladels ;s P&ID (gls a2 s a Ysane iCundd g plo @
S5 o4 (591 mm x 841 mm) A1 wii

3gb 03,31 553,050 LU (Title Block) ol ge ane 55 :Title Block paw 5

o - . . /. .

solis IS0 pb - L S5L J gt -

OS5 b 3518 o )led) i o yleds — Wi Ol gio -

‘Title Block 3 L=

DRAWING DIMENSIONS | TITLE BLOCK SIZE (INCLUDING REVISION TABLE)
(mm x mm) WIDTH (mm) x LENGTH (mm)
AD =841 % 1189 180 x 190
Al =594 x 841 130 x 175
A2 =420 x 594 1060= 155
A3 =297 x 420 75 % 120
ol el i P&ID 5 PFD (i)s

e Al Sl L LS 55 0l 1, Tiitle Block 50 @



SR ¢ o ) e Slamnl (ool o 5 ol nT 3 bghs Jula P&ID (gls a2is 3 bshs 1bghas plu *
Dl yle s Ikl Gb ¢S a ple oS Sl g ke 5SS

- 0.8 mm for main process lines;

- 0.5 mm for other process lines; utility lines, and underground lines;

- 0.5 mm for graphical symbols for equipment and machinery, except valves and fittings and piping
accessories;

- 0.5 mm for rectangular boxes for illustrating Unit operations, process equipment, etc.;

- 0.5 mm for subsidiary flow lines or subsidiary product lines and for energy carrier lines and auxiliary system
lines;

- 0.4 mm for class changes designation;

- 0.3 mm for graphical symbols for valves and fittings and piping accessories and for symbols for process
measurement and control functions, control and data transmission lines;

- 0.3 mm for all electrical, computer and instrument signals;

- 0.3 mm for reference lines;

395 oslizwl P&ID 55 1 50.3 mm 5 bghs

ol el i P&ID 5 PFD (s

PFD oo 056 4o 1l o a2



Connections between flow lines of pipelines shall be drawn as shown in Figs 1 and 2 below:
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INSULATION OR HEAT 00
IRACING TYPE  SERVICE o000
e _ ] | X X X J
ET (1) Electrical Traced and Insulated X X )
ETT (1) Electrical Traced With Heat Transfer Cement and insulated o0
1C Insulation Cold o
IH Insulation Haot
IS Insulation for Personnel Protection
SJ(1) Steam Jacketed and Insulated
ST (1) Steam Traced and Insulated
STS (1) Steam Traced With Spacers and Insulated
STT (1)  Steam Traced with Heat Transfer Cement and Insulated
B Trace Body and Insulate
BB [mace Body and Bonnet and Insulate
PT Painting
NP NCOY Pamting, No Insulation
LW Underground Wrapping
(1) Use (W) for Winterization and (11} for Heat Conservation as a suffix afier the above symbols :‘09" ‘bﬁh’ O)LQ‘:’ "‘

0 - ST(W) - DN25-DN10(1-3/8")
(Crude ) Jbw )l (2> 1 I

~L>-‘j O)LQ.«::'

J g Lo JU o jles

CI}D—OI—OOOI@—I

PMS o & s 5 b Ky 9SS

9

(n L mm)NPS L 4 b ;L.
- - (b Js) Heat Tracing b s le oo
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Tower,

column, vessel and reactor

(X X )
% “ v o000
*» * * * . . . .
L O g (o1 oY OlNL! Blos F,Y | eeo
———— o0
Fioaate o | (aie and cepacity) s _QU*"J T da 52 5 fe,}u J.:..» s |2
b MAME OF PACKING or_size and 035! ujbw‘ &“'\" Lb ol B oSz be
e apartT | (SIZE AND MATERIAL) volume of
e B - fixed bed Dl i sle & 3 g0
| |_. [ ™
__'E:_" _'jz : . 5 DISTRIBUTOR EXAMPLES
: Sl g 9 plod o V,LY
bl Lo 1565 03397 wows (§9) b 4 SLeM! (L
__________ - i Efuiﬁi';i}m a) changes of shell diameter (if any);
it b) top and bottom trays, and those trays which are necessary
| to locate feed, reflux and product lines;
b e e i ¢) downcommer position (e.g., side or center);
R AT N . . :
5 N d) all nozzles, manholes, instrument connections, drains,
: I A .
Ll v vents, pump-out and steam-out connections, blank-off
=1 = Ry eSSRR ventilations, vortex breakers, safety/relief valve connections,
T T CERAMIC BALLS .
CELE il sample connections and handholes;
T | e) skirt or legs, top and bottom tangent lines;
T T f) elevations above base line to bottom tangent line of column
- or to bottom of horizontal drum;
o) VORTEY, BREAKER ..
. g) the position of HHLL, HLL, NLL, LLL and LLLL;
| e T?;-‘:# h) all flanged connections; A




Horizonial vessels

Y X
7 = sa2:
VB X e XK
O—= i ( X )
T HL @
. ¥ NLL
:: - - - -LL.L- :%
e l ] "

DISTRIBUTOR WITH
CLOSED END

P L f—ﬂ ve
i) catalyst beds, packing, demisters, chimney trays, distributors, grids, baffles, rotating discs,
mixers, cyclones, tangential inlet and all other internals;
j) Numbering of the trays shall be from bottom to top.
k) A valved drain for all columns and vessels shall be indicated. Generally, this valve is to be
located on the bottom line outside the skirt and between the vessel and the first pipe line shut-off

location. The drain valve shall be located on the bottom of the vessel when:
1) No bottom line is present. or
2) The bottom line is not flushed with the lowest point of the vessel.

1) The valved vent with blind flange for all columns and vessels provided on the top of the vessel
should be indicated.

m) Relief valves generally located on the top outlet line downstream of the vessel blinding location
or directly connected to the vessel should be indicated.

n) One Pl s| shall be indicated on top of vessel/colump, = .
0) One TT shall be indicated on the top outlet line of vessel/column.
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139 03391 3e% T4 J9u 20 b & JleMb! (&

a) vessel item number (this number will also appear adjacent to the vessel);

b) service;

¢) size [inside diameter(s) and tangent to tangent length];

d) design pressure (internal/external) and design temperature;

e) indication of insulation;

f) line number of vessel trim (this applies to LG & LC connections, vents, sample connections,
etc.);

g) indication of cladding and lining (if any).

G el g P&ID 5 PFD (i ¥



Storage tanks Storage tanks :::.
P- 00O
Open vent with screen [ X X
o0
®
O-_,‘__
-"“'-.,_ 2
_J "_..‘  E Rd
e o ‘5:9b ",i,"'
—d
DOME ROOF _
WITH SWING PIPE FLOAT TYPE :09& 00)5' ’.: ‘59)‘.&‘,4{@'&%'(‘&"

-

-

i
-

p—

a) all nozzles, manways, instrument connections, drains, vents,
vortex breakers, and safety/relief valve connections;
b) all internals such as steam coils, air spargers, tank heaters and

------------- etc.

FLOATING ROOF

ROOF DRAIN

10gw 08397 el 4 J9u 30 Wb & Sl (O

a) equipment item number (this number also appears adjacent to
the tank);
b) service;

P, By

_l_rl;ﬂ_r— ¢) inside diameter and height;

d) nominal capacity, in (m?);
e) design pressure and temperature;

N-- -_—

f) indication of insulation.
P&ID s PFD i)l 1e

INTERNAL (COVERED) FLOATING ROOF TANK
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a) all nozzles, instrument connections, drains and vents, chemical cleaning connections and
safety/relief valves as indicated on the equipment data sheet;

b) elevations required;

¢) the position of HLL, NLL and LLL for kettle type reboilers;

d) direction of flow in each side of exchanger.

e) Shell and channel piping shall be provided with a valved vent connection and a drain connection
unless venting and draining can be done via other equipment.

f) An inlet and outlet, temperature indicator shall be provided on each exchanger (on either shell or
tube side) so that to facilitate checking of heat balance around exchanger.

g) Type of temperature indicator shall be as follows:

- A board mounted TT shall be provided at the inlet and outlet of all shell and tube.

- For water coolers, the water side outlet shall be provided with a local TI only. The shell side in and out shall be
provided with board mounted TI.

- Thermowells (TWs) shall be provided between each shell side and tube side of the same services when the
exchangers are in series.

- Local indicator type shall be provided for the requirement of local temperature control, such as manual bypass

control.
i il i P&ID 5 PFD ijsdl A




Heat Return Fluid : : : P
Medium Supply ( X X X
XX
[ X ]
o
M
Balfle - B
R s o I
Liguid in
l ) l
Heal Bottoms out

Medum Return

1390 08397 el g J9da 30 Wb & JleMb! (O
a) equipment item number (this number also appears adjacent to the equipment);
b) service;
¢) duty (kJ/s);
d) shell side design pressure and temperature;
e) tube side design pressure and temperature;
f) indication of insulation.

i il i P&ID 5 PFD ijsdl w
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a) all nozzles and instrument connections;

b) any automatic control (fan pitch control or louver control) and any alarm,;

¢) configuration of inlet and outlet headers and the branches. Only one bundle and fan shall be
shown; total number of fans and bundles shall be indicated. When multiple bundles are required,
header’s arrangement as separate detailed sketch shall be indicated;

d) steam coil and condensate recovery system (if required);

e) valved vent and valved drain connection for each header, vent header should be connected to
closed system for volatile services;

f) a board mounted TI at inlet and outlet, (the TI will monitor the process side of each air fin

service). If multiple bundles to be used for fouled services, provide TW’s on the outlet of each
bundle.

1094 03391 e Tob J9oz 20 Wb & Sl (@
a) equipment item number (this number will also appear adjacent to the equipment);
b) service;
¢) duty (kJ/s); ;
d) fube Side design pressure (internal and extg%"ﬁéﬁFgﬁ:ﬂ” aesign temperature.

TA
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a) all nozzles including instrument connections;

b) pump suction valve and strainer, and discharge valve and check valve. Provision of wafer type
check valve should be avoided unless otherwise specified;

¢) pump drains and vents piping and destination.

d) the type of pump;

e) pump auxiliary system connections such as, cooling water, seal oil and lube oil steam ...

f) detail of lube and seal oil systems, cooling water piping arrangement, and minimum flow bypass
line requirement for pumps;

g) pressure gage located on the discharge of each pump; the gage shall be installed between the
pump discharge nozzle and the check valve;

h) pressure relief safety valves (if any);

i) automatic start-up of standby unit (if required);

j) balanced or equalized line for vacuum service.

L il atiga P&ID 5 PFD (isd A
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a) pump item number (this number also appears below the pump);

b) service;

¢) capacity, (m*/h, dm?*/h for injection pumps);

d) differential pressure, (kPa);

e) relative density (specific gravity) of pumped fluid at pumping temperature;

f) indication of insulation and tracing;

g) miscellaneous auxiliary piping (CW, flushing oil, seal oil, etc.).

_1/2 N (22059)
SET 3.5 bo _i_ & i
S ¥ 2
T % :Strainer ol 8¢
N 1/8
1/4-MET1-21160-DA13 1/2 | ;@2 7 NPS = 3" > T-type
/8 NPS = 2" 2> Y-type
7 ” . N .
5 038 aien 2 P&II’Z:)J;_PgDzu]U;Z‘ NPS = 6" Dasl sl 50 bt by,
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a) type of compressor or blower; b) start-up facilities (i.e., inert gas purge system);
¢) safety/relief valves; d) suction and discharge valves;
e) suction strainer (filter) and discharge check valve;
f) suction and discharge pulsation dampener where required;
g) valved vents and casing drains;
i) lube and seal oil and cooling water systems detail arrangement;
j) interstage coolers where required; k) surge protection (where required);
1) inlet and outlet nozzles; m) all instrument connections.

139 08397 el g J9d 30 Wb & JleMb! (O
a) equipment item number and stage (this number also appears below the compressor);
b) service:
¢) capacity, (Nm?*/h);
d) suction pressure, and temperature, [kPa (ga)], (°C);
e) discharge pressure, and temperature, [kPa (ga)], (°C);
f) miscellaneous auxiliary piping (CW, lube, gil, seal oil, etc.); "
g) gas horse power, (kW).
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X ]
[ X |
o0
o0
@
POS_NO. D 2205(P) | E 2204(P) P 2213(F) T 2202(P)
Ng me POTAEE&%MT:JERDXIDE DRYING COLUMN REBOILER METHANOL PUMP DRYING COLUMN
Technical Vol, Quant, EX—surface V 0.025 md | A 1.155 m2 | Cnor 0.00015 m3/h | V 1.13 mJ
SCCA I Diam Height,Diff—Press etc. ID 350 mm | 0D 168.3 mm | Pdis _ 3.97 bar a | ID 300 mm
data Length, elc. Heyl 205 mm | TL 1200 mm | Cmax  0.00022 m3/h Heyl 15850 mm
M|  Material VS Carbon steel SS Carbon steel Carbon steel VS  Haslelolloy B—2
TS Hastelolloy B-2 Trays Zirconium
Operation | Press bar a / Temp“C ATM 40 3.3005 161.5 2.73 129.9
Design— | Press bar a / Temp®C 1.09 85 |sSs 17.70/0.01 390 3.97 2.2 5.06/0.01 180
Design— Press bar a / Temp®C TS 5.06/0.01 180 26 60
15.00 0.09
| 2 | 3 ] |

Power / Duty : kW
‘ 1

P&ID 5 PFD Uil
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General instrument or function symbols

PRIMARY
LOCATION
*EENORMALLY
ACCESSIBLE TG
OFERATOR

FIELD
MOUNTED

AUXILIARY

LOCATION
w3k NORMALLY
ACCESSIBLE TG

DPERATOR

BISCRETE
INSTRUMENTS

O

4 5 g
SHARED DISPLAY.
SHARED CONTROQL O l\
7 8 8
COMPUTER
FUNCTION
10 " 12

PROGRAMMABLE
LOGIC CONTROL

Q| O

t 380 I pl Me L oucld
S¥ yo Jy5 Q61 & s <O )
bl o> v = 1w &> -,

Sl Culs vl =iz > Y

Local Jd>xo Jgus gl < tas 90
bl gl i <= 1w B> -1 Y
b cuss i =iz b Yy

e 093 (891 e = b Qg Y



General instrument or function symbols

SYMBOL DESCRIPTION

Computer (data storage) function symbols

O Field mounted instrument
@ Panel mounted instrument

O Instrument mounted behind coatrol panel in
coatrol room
|
= .
\_/ Local panel mounted instrument
<) Instrument mounted bebind locsl paoel

q:) Instruments sharing common housing with two
function

7N\

] 1

‘\ /’ Steam traced instrument

Elettric traced instrument

XL Light (color: R= Red, G = Green)

Valve position indicatiog lamps

DESCRIPTION

el

]

T

ul

Field mounted instrument, not normally
accessible to operator

Panel mounted instrument, normally
accessible to operator

Locsl panel mouated instrument, normally
accessible 1o operator

Instrument mounted behind control panel
in control room

Instrument mounted behind local panel

Distributed control/shared display symbols

SYMBOL

DESCRIPTION

Programmable logic controller (PLC) function symbols

SYMBOL

DESCRIPTION

o Gl udiga

Field mounted instrument {nat normafly
accessible to operator)

Indicator/Controller/Alarm (normally
accessible 1o operator)

Auriliary operator'’s interface device

P&ID 5 PFD (i)

K AW D K

Ficld mounted PLC integral to DCS, not
normally accessible to operator

Control board mounted PLC integral to DCS,
normally accessible ta operator

Control board mounted, auxiliary location,
normally accessible to operator

Behind of control board, not narmally
accessible to operator

Behind of control board, auxiliary location,
not normally accessible to operator

\a
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@ 7N o Relay b 45| oo
\_/ N/ ) ®
ECTRICAL LOCAL MOUNTED BOARD MOUNTED ! off & Sl JeS S O Y I
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F-A20080—K1A3-IT Dg< | I
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(1) INSTRUMENT SUPPLY
GR CONNECTION TG PROCESS

(2) UNDEFINED SIGNAL A~
(3) PNEUMATIC SIGNAL Ll
(4) ELECTRICSIGNAL ————————— OR e
(5) HYDRAULIC SIGNAL - =
(6) CAPILLARY TUBE K—K
(7) ELECTROMAGNETIC OR SONIC SIGNAL e
(GUIDED)
(8) ELECTROMAGNETIC OR SONIC SIGNAL
(NOT GUIDED)
(8 INTERNAL SYSTEM LINK o o

(SOFTWARE QR DATA LINK)

ak ]
w2t L

(10) MECHANICAL LINK
OPTIONAL BINARY ( ON=OFF ) SYMBOLS

(11) PNEUMATIC BINARY SIGNAL ,\)’{ );(
NS
(12) ELECTRICBINARY SIGNAL  — — X\~ — - — — OR — 22X A




000
000
° X * 9)& i . .
HIJA 9 ElYI 4 byt of | o
2 3 F
<2 2—% L2 —H
GENERAL SYMBQIL ANGLE BUTTERFLY ROTARY VALVE . u
8 7 8 * 5’ b
THREE=WAY FQUR=VWAY GLOSBE
10 1 12
1~
BIAPHRAGM DAMPER QR LOQUVER
.ys J “or
. 2 ?& 2 2 i — K=
_‘ C
FI j FL ‘FC ‘FO é@b TWE=AY VaLVE, TWO=WWAY VALVE, THREE=-WAY WaALVE,
FAIL QPEN FAIL CLASED FAIL OPFEN T3 PATH A-C
4
A
[ C [l C € [
ol
o o) g FOUR-WAY VALVE, ANY VALVE, FAIL

FAlL OFEN TO PATHS
A=C AND O-B

LQCHED (POSITION
OOES MNQT CHANGE)

AT VALVE, FAIL
INDETERMINATE




Actuator symbols

WITH OR WITHDUT
POSITIQNER
QR OTHER PILOT

QINE

FREFERRED FQR
DIAPHRAGM
ASSEMBLED WITH
PILQT* . ASSEMBLY
IS ACTUATED BY

TYPICALLY WITH
ELECTRIC INRBUT)

DIAPHRAGM, SPRING-GPPOSED
QR UNSPECIFIED ACTUATOR

INPUT {(SHOWN

PREFERRED
ALTERNATIVE

#[s]

R 2_[2’ {eve

| 7
i 77
CPTIONAL
ALTERMNATIVE

DIARHRAGM, SPRING-QFFOSED,

WITH POSITIQNER **

AND CVERRIDING PILOT VALVE THAT
PRESSURIZES DIAPHRAGM WHEN ACTUATED

g

7

F
TY
ROTARY MOTOR (SHOWN
TYRICALLY WITH ELECTRIC e
DIAPHRAGM, SIGNAL. MAY BE HYDRAULIC A AP o i,
B ) 10
HL' 1t

SPRING-OPPOSED
SINGLE-ACTING

g
pa

DOUBLE-ACTING

CYLINDER, WITHQUT PQSITIONER OR OTHER PILOT

PREFERRED FOR ANY CYLINDER
THAT IS ASSEMBLED WITH A
PILOT * S0 THAT ASSEMBLY

IS ACTUATED BY ONE
CONTROLLED INPUT

4 bg o e 0,0,)
:Actuator £1gf



Symbols for self-actuated regulators, valves, and other devices

FatD CONTROL VALVE
IN FROCESS LIKE

HAND-ACTUSTED OMN-AFF
SWITCHING VALVE IN
FHZUMATIC SIGMNAL LINE

1 2 3 {UPSTREAM
Y ALTERMNATIVE)
I 2 o~
(DOWNSTREAM
ALTERMATIVE)
AUTOMATIC REGLULATOR INDICATING VARIABLE
WITH INTEGRAL FLEOW ALTOMATIC REGLILATOR AREA METER WITH INTEGRAI
INDHCATION WITHDUT INDICATISMN MAMUAL THROTTLE WALVE
£ 5 B I/fﬂ\l
b ha] b FG ha
‘a_|| |_g 2 [l o & 1\3_2/, T
: &)
™
RESTRICTION QRIFICE
RESTRICTION CRIFICE CRILLED IN VALVE
(ORIFICE PLATE, CAPILLARY {INSTRUMENT TAG NUMBER FLEOW SIGHT GLASS,
TUHE OR MULTI-STAGE TYRE, MAY BE OMITTED IF VALVE PLAIN OR WI[TH RA0ODLE
ETC, | IN PROCESS LINE 15 DTHERWISE IDENTIFIED) WHEEL, FLAFPER, ETC.
1 | — Ea
L L 1 w
FLOW STRAIGHTENING
VAME (LUSE OF TAG NUMBER
15 QPRTIOMAL, THE LR
NUMBER MAY BE THE SAME
85 THAT OF THE ASSOCIATED
PRIMARY ELEMENT)
2 3
a —k— 2—,9'—@—#—2 D2
b

HAND CONTREL VALVE
I SIGHNAL LINE

Eleil 4 by o e T,0,Y
195¥ o5 5 Self-actuated
Sglg 9 Relive valve

-] T

AN
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BACKPRESSURE
REGULATOR,
SELF-CONTAINED

BACKPRESSURE REGULATDR
WITH EXTERMNAL
PRESSURE TAR

1 2
e O]
o - bk |
w = L
i
LEVEL REGLULATOR WITH
MECHAM|CAL LINKAGE
1 2
el o p o
o L Lo s
PRESSURE-REDOUCIMNG
REGULATOR, SELF- DIFFERENTIAL-PRESSURE-
CONTAINED, WITH PRESSURE-REDUIC NG REDUCIMNG AREGULATOR
HANDWHEEL ADUUSTARLE REGLULATOR WITH WITH [NTERMNAL AN
SET POINT EXTERNAL PRESSURE TAR EXTERMAL PRESSURE TARS
4 5
Pow
|
g ? —_ 2
=
T PFRESSURE-REQUCING
E RECGULATOR WITH INTEGRAL
QUTLET PRESSURE RELIEF

VALVE, AND OFTIQMNAL
FRESSURE |IMNDICATOR
(TYRICAL AR SET)

7

FARESSURE RELIEF OR
SAFETY VRILVE,
GEMNERAL SYMBDL

EIJC

PRESSURE RELIEF CR
SAFETY VALVE, STRAIGHT=
THROUGH PATTERN, SPRING-
OR WEIGHTA.04A0ED, OR
WITH INTEGRAL PILET

O

VACUUM RELIEF VALVE,
GENERML SYMBOL

AY



o Ol adiga

i0
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PRESSURE a0 WaCUIUBR

11

ThMK

PRESSURE RELIEF QR

TRAPS

7

ALL TRAPS

TRAF WITH EQUALIZING
CONNECTIMN

o RELIEF VALVE, SPRING- SAFETY VALVE, ANGLE
= OR WEIGHT-LOADED, OR PRESSURE AND VACUUM PATTERN, TRIFPED BY
g WITH INTEGRAL PILOT RAELIEF MANHOLE COVER INTEGRAL SOLENGID *
&£ |12 14 15
© ® z
o
i
i T
ot
s A
RUPTURE DISK O RUPTURE THSK OR
SAFETY HEAD FOR SAFETY HEAD FOR PILOT OPERATED
PRESSURE RELIEF VACLIUM RELIEF RELIEF VALVE
1 2 3
- ]
3 TANK
E @
=
s
TEMPERATURE REGULATOR, FUSIBLE PLUG
FILLED-SYSTEM TYRE OR DISK
1 2 3
- " )
C C [

LISER DEFINED
TR&P

AY
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STBCOOLED BOILING
m's m's
Pump suction up to 27 0.3~ 0.6 max. 0.5
from 3 to 67 0.6 ~ 1.0 max. 0.9 9 4 G DYl Sl Sy K s yb
from 8™ to 107 0.8 ~1.5 max. 1.2 e HlES Sl 9 Aa@ & g
over 127 0.9 ~3.0 max. 2.0
from 3” to 6” 1.0 ~ 2.4 max. 2 (har/100 m) (s (7))
from 8” to 107 1.5 ~ 2.8 max 2.4  Gusand vapors:
Gver 1A o e B T . Lessthan 1 bar (a) ( vac.) 001~ 002 20~ 30
Up to 7 bar (&) 0.02~01 20 ~ 30
From 7 to 69 bar (g) 0.1~04 20 ~ 35
GLQ oYl 69" 6& ‘05_‘ 39 @'% Ower 69 bar (g) 0.7 % of the op. press 20~ 40
)bm )L;‘;é ]| U.:’s) 4 Stean {(satrvated):
Friction Loss Ranges Less than 3.5 bar (g) 3.3 % of the op. press 152 ("3 (%)
Service (haﬂmm) """"" From 3.5 to 17 .2 bar (g) Dikna 12.0 (dP5 (3)
D dieh 020 ~ 045 From 17.2 to 69 bar(a) 03~07 9.0 (d5 (3)
ump discharge 20 ~ 0.
steam (super heated):
Pump Suction 0.05 ~ 0.10 : z
Eoplingsterdizate) 0.06 ~ 0.24 Less than 17.2.bar (g) same as gas and vapor
ot S DIBD D'45 Above 17.2.bar (g) 2.3% ofthe op. Press  15.2 (405 (3)
ooling water (branches 30 ~ 0.

Gravity Flow 0.035 (MAX.) P&ID 5 PFD (sl q.
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ol NPS) 187 51 5,5, 5247 51 25 s Manway ;L.

Horizontal vessels :

(*) 900 to 1300 mm ID : Manway on the head, 18”

(*) Larger than 1300 mm ID : Manway on the side or on the Top , 20”

Vertical vessels :

(*) Under 900 mm ID : Top head flanged, 18”

(*) 900 to 1300 mm ID : Manway , In shell , 18” ID

(*) Larger than 1300 mm ID : Manway , In shell , 20 ID

Packed vessels:

Each packed bed shall have a manway at above of bed and a manway at bottom for withdrawal.

Trayed columns:

Manways shall be provided above the top tray , below the bottom tray , at any feed and side- cut
drawoff tray and at intermediate points so that the maximum number of trays between

manways does not exceed 10 unless otherwise required by the process and / or mechanical

designer.
(ol (il adiga P&ID s PFD i)l N




SERVICE

RESIDENCE TIMME (minutes)

Feed surge dom

Feed to thecolumns

Colutnns feeding other units

Colurnns discharging to storage only
Columns feeding heat exchangers trains

Colurmns feeding fired heaters

Vacuun column hottom

Columns feeding multistage charge
putnps (5 of tnore stages )

Diruns feeding other equipment for
further processing

DWHD receivers

Diruins feeding fired heaters
Eeboiling by thermosiphon

Fas and water separators

Water hoots

Cormpressar suction KO | Drurnns

Other types of E.O. Dnams

T owret warith kettle reboiler,

20

10

5 (onnet lguid product )

5

5 (onnet Hgwd product )

10 {with respect to equivalent flowrates of the vapor generated in the

fired heater plus 5 roinmtes on net bottorn produst full)
4 (wweith quench)

20

10

5 (on reflux plus net product)

10 ¢ on total Heuid)

15 to 30 seconds

5 (onwater flowrate)

5 ibelow normal interface lewel or 10 mimmtes on water (HLL-LLL),
whichewer s greater)

240 {on madronn entrained Houid in range the inlet lined) or 14 inch
lesrel (HLL-LLLY, whichever 15 greater.

& wolutne corresponding to 15 meters of Loguid slug in the inlet
line or a 14 inch level range, whichever is greater.

Nlirnmmum hgquid level shall be held in the tower and hold-up
volumne allocated in the kettle shall allow 3 minutes residence
titne of liquid product below HLL. For deethanizer kettle
reboiler, residenice titne shall be 2 tmitnites.
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Size of vent, drain and steam out nozzles

Vessel Diameter Vent Drain (%) Steam-out
(mm) (Inch) (Inch) (Inch)
up to 1200 1 &* 1 b5 |
1200-2500 2.4 2 12"
2500-3500 37 3 1 v
3500-6000 47 32 2
Greater than 6000 47 47 3r

dg> ¢ Sy Drain g Vent plo £,

1wy 9 P
L@luj):fijVGIlt el da 5 s g YL da s
Flos 168 S 6l @lye (F 5338 (o )15
L |y 05 SVent L (¢4, Stand pipe osls i 3
5%

> ¢ >0 ! Flooding factor b olib 59576 0,1,F

Maximum flooding factors for Column:

75 for vacuum towers,
78 for all fractionators,

70 for column diameters under 900 mm ,

75 for steam stripping and side cuts strippers ,
80 for pumparound trays and other services.

o Ol adiga

L Ol e b g » (1P Sl 2
31 i yle Flooding factor
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Design Temperature

Operating Temperature (OT) Design Temperature (DT), Min./ Max
Less than —100 °C Min. oper. Temp. / 85 °C min.

Between —40 °C and —100 °C -100 °C/85 °C min

Between —30 °C and -39 °C -45 °C/85 °C min.

[Between —29 °C and +60 °C Min. oper. Temp. /85 °C

Between + 60 °C and 343 °C Max. Oper. Temp. +25 °C

Above 343 °C To be specified according to the selected

material and process requirement.

Pressure Design:
A. Max. Normal Operating P < 1.5 barg (except item “G” below): =» 3.5 bar.g or Flare design
pressure if the vessel is connected to flare.
B. 1.5 bar.g < Max. Normal Operating P < 20 barg: =» Max. Normal Op. P (as gage) +2 bar.
C. 20 bar.g < Max. Normal Operating P < 80 barg: = 110% of Max. Normal Op. P (as gage).

i il i P&ID 5 PFD ijsdl 1t



Pressure Design:

D. 80 bar.g < Max. Normal Operating P < 140 barg: =» Max. Normal Op. P (as gage) + 8bar.

E. Max. Normal Operating P > 140 barg: = Max. Normal Op. P (as gage) + 5%.

F. Equipment normally operated under vacuum shall be designed for full vacuum and for the
highest pressure which the equipment can experience in case of vacuum system failure. Full
vacuum to be specified for isolable equipment containing fluid having a vapor pressure lower than
atmospheric pressure at ambient temperature. For equipment operated under vacuum, minimum
internal pressure shall be 3.5 barg. For vacuum rating designation, pressure shall be noted as
external.

G. For equipment operating under Atmospheric pressure, use hydrostatic (water ) pressure + 50 mm
Water column.

For Atmospheric storage tanks operated under blanketed gas:

» For seal pressure lower than 100 mm of H2O tank design pressure shall be hydrostatic Pressure
considering the tank full of liquid plus 150 mm of H20

 For seal pressure not higher than 400 mm of H20, tank design pressure shall be according to API
620

i il i P&ID 5 PFD ijsdl 1o



SYMBOL DESCRIPTION

—— ::ﬂu?um;;saﬂ;ii:eng:')mw of 30° indicates ¢ d ﬁ é' I’ v’r
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_________ Heat traced pipeline

_______ Underground pipeline

:(Pipe Lines) 4o} bgkas 1YY

—_— . . Existing line

_______ — Future lin¢

- Veador package

——————————— Jackated or double containment pipeline

—— e — — T —— ——

Line crossing (connected)

"
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Thickness : 2mm
———

RS

s 1:50 >~ 1:20

Class A Class B

Mechanical Instrument
engineering engineering

Line crassing (uoconnecied)

Lioes junction

Drip fuonel

Platform

Removable spoolpicce

Mioimum distance

Indication of point of chamge:

a) Change in slope

b) Change in piping class

¢) Change in responsibility

FD Ui)sel

DESCRIPTION

Open vent

Syphon drain (scal leg)

Liquid seal, open

Liquid seal, closed

Bursting disc

Sight glass

Level gage

Level gage on standpipe

Level gage magoetic Moat type

Level gage bull eye type




SYMBOL DESCRIPTION
D e Butt welded joint
——— Flanged joint
B G Screwed joint (arrow: 90°)
e X rr—— Socket welded joint

Socket and spigot joint

Compression joiot

Swivel joiot

End cap, butt welded

Eod Nanged and bolted

End cap, fillet welded (socket)

End cap, screwed (arvow: 907)

End closure, quick release

End socket and spigot

End screwed and plugged

Quick coupling (bose connection)

Union

Concentric reducer

Eccentric reducer (flush bottom)
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DESCRIPTION
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Ecceatric ceducer (flush top)

= RISl

Riog spacer

Spade blind

Hammer blind

Pressure bliod io welded line

Standard socket weld line blind union wiviton gaskets

6 mm thick blind to blank off equipment (vapor blind)

Standard socket weld line blind union w/flexitallic
gaskets

Spectacie blind (normally open)

Expansion bellow

Sleeve extension

Expansion loop

Steam trap with built-io strainer (thermostatic or
thermodynamic type)

Steam trap without built-in strainer (thermostatic or
thermodynamic type)

Steam trap with integral check valve (bucket type)

dof OYLIYYY
:(Pipe Fitting)
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DESCRIPTION

-

b

e

Bucket (basket) type strainer

Temporary strainer (come type)

T-Type strainer

Y-Type strainer (with valved drain)

Duplez strainer

Pulsation dampener

Flexible hose with quick coupling

Fliter (general)

Cartridge type filter

Propeller mizer

In-line mixer (stutic)

Turbine mixer

Nozzle (blinded off)

P&ID 5 PFD Uil
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SYMBOL DESCRIPTION
. < . Gate valve (basic xymbol)
D
Globe valve
e e ¢
- Check valve (general)

%

ety

ttt

phat

Cate valve blinded off

Angle valve

Ball valve

Fourway valve

Gate valve with body bleed

Butterfly valve

Hydraulic control

Metering cock

Needle valve

Plug valve

S = Solenoid valve

R = Manual reset when indicated

Diaphragm valve

SYMBOL

DESCRIPTION

FREH

o bt

IL

Sell contained regulator

Treeway valve

Spring loading valve

Control valve with handwheel

Rotary valve

Slide valve

Knife valve

Post indicator valve

Piston valve

Y-Type blow down valve

Y-Type stop check valve

Y-Type globe valve

Float valve

Motor operated valve

YT g Y¥,F
:(Valves)



SYMBOL

DESCRIPTION _

— SYMBOL

DESCRIPTION

Lift check valve

Swing check valve

Stop check

Stop check, non-return valve

Trip valve (low lube ol pressure)

Reliel valve (angle, vacuum)

Relief valve (angle, pressure)

Flush battom valve

Pressure/vacoum valve

Foot valve with stralaer

ko wa g § o

Foot valve

Sell draining valve

Fire Hydrant

Fire Hydrant with monitor

Deluge valve

Fire monmitor

Hydrant with waler/foam monitor

yard hydrant

Hose reel

Hose reel

Hose house

VT b Y¥F
(Valves)



