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Safety Permission Of Working System
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pipe

welding fitfings

flanges, sealing products
forged steel fittings

forged steel valves

' cuast steel valves
G
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- ASTM standards

V2

industral valves

conversion tables

Company profile
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Présentation du Groupe

PIPING EQUIPMENT/MATERIEL PETROLE

tubes

raccords @ souder
brides, étanchéite
raccords en acier forgé

robinetterie en acier forge

robinetterie en acier moulé
normes ASTM
robinetterie industrielle

tables de conversion
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APPLIED
PROCESS

DESIGN
FOR CHEMICAL AND PETROCHENICAL PLAN
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Process Planning, Scheduling, Flowsheet Design
Fluid Flow

Pumping of Liquids

Mechanical Separations

Mixing of Liquids

Ejectors

Process Safety and Pressure-Relieving Devices
Appendix of Conversion Factors

Distillation
Packed Towers

Heat Transfer

Refrigeration Systems

Compression Equipment (Including Fans)
Reciprocating Compression Surge Drums
Mechanical Drivers
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STANDARDS

Why do we apply standards?
Work Uniformity
Increase of safety
Improvement in qualification of design and operating condition
Decrease of design and selection of material



STANDARDS

APl
American Petroleum Institute

ASME
American Society of Mechanical Engineers

ANSI
American National Standard Institute

ASTM
American Society for Testing and Material

ISA
Instrumentation System and Automation Society

NACE
National Association of Corrosion Engineers



STANDARDS

NFPA

National Fire Protection Association
TEMA

Tubular Exchanger Manufactures Association
DIN

Deutshes Institute fur Normung
BSI

British Standards Institution
1SO

International Organization for Standardization
AWWA

American Water Works Association



STANDARDS

IPS

Iranian Petroleum Standard
1GS

IRANIAN GAS STANDARDS
NPCS

National Petrochemical Company Standard



API

API-RP-520: Sizing, Selection, and Installation Of Pressure-Relieving
Devices in Refinery

API-RP-521: Guide For Pressure-Relieving and Depressuring System
API-STD-2000: Venting Atmospheric and Low-Pressure Storage Tanks



IPS

IPS-E-PR-308: Engineering Standard For Process Design for Numbering
System

IPS-E-PR-750: Engineering Standard For Process Design of Compressor

IPS-E-PR-330: Engineering Standard For Process Design of Compressor Air
System



NFPA

NFPA 20: Standard for the Installation of Centrifugal Fire Pump
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CLIENTS (OWNERS)

NIOC NATIONAL IRANINAN OIL COMPANY

NISOC NATIONAL IRANINAN SOUTH OIL COMPANY
NIGC NATIONAL IRANINAN GAS COMPANY

NPC NATIONAL PETROCHEMICAL COMPANY

POGC: PARS OIL GAS COMPANY
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EPCC

Engineering
Procurement
Construction

Commissioning
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ENGINEERING COMPANY

. Management
Procurement

Projects

. Estimating

Proposals
Budget-&-Control
Accounting

Construction — Supervision
9. Engineering

10. HR-Communication

11. Information — Technology
12. Support-Services
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ENGINEERING DISCIPLINES
e Slgdaaw s

eProcess

oSAFETY
eHSE(Health,Safety,Environment)
*Piping

eInstrument

eMechanic

A .Fixed Equipments
-Vessel
-Tank
-Tower
-Exchanger

B. Rotary Machineries
-Pump
-Compressor
-Mixer
-Air Cooler

oCivil-Structure-Architecture
oE|ectrical
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First Issue (FI):
Release for proposal (Conclusion of estimate, study)
-Main equipment (Tagged)
-Main Process Lines
-Battery Limit
-Main control concept (control & switch)
-Package unit Limits

Issued For Information (IF1) : it is not used in constuction

Issued For Comment (IFC): between client and contractor and after that will be
iIssued to owner(some kind of internal issue!!)
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Issued For Design (IFD):

Release for Basic Engineering Development (Conclusion of
verification Phase and Basic Eng.)

-Content as 1. & 2. however adjusted to the contract conditions

Approved For Design (AFD):
Release for Detail Engineering (End of Basic Eng.)
-Crosscheck with P&ID, release detail engineering
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Issued For Approval (IFA):
Release for Basic Engineering In addition to contents 1.
-Important valve ( isolation, manual control)
-Essential process shutdown circuits
-Important start up lines
-Definition of heat exchanger type

Approved For Construction (AFC):
Release for Construction phase (End of Detail Eng)
-Final issue of PFD in Detail phase

As Built (AsB):
End of construction
-Includes all of the changes in commissioning and construction phase

Issued For Construction (1Fc):
Release for Detail Engineering Development
-Crosscheck with P&ID, release for purchase of bulk material
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s 0>y pawPEM(Project Enginnering manager)

Process team members

Process Dept.Manager
as,l wles S Process Senior Engineer
wls,sProcess Engineer

Process Senior Draftsman
Process Draftsman



PROCESS DEPARTMENT ACTIVITIES

Process Department’s Activities in the following engineering stages:

1. Feasibility Study (FS)
2. Proposal Preparation (PP)
3. Basic Engineering (BE) (BDP:BASIC DESIGN PACKAGE)

4. Detail Engineering (DE)






PROCESS DEPARTMENT ACTIVITIES

BFD

Simulation

PFD

UFD

Process Description

Heat & Material Balance(H&M)

P&ID

Process Design Criteria

Utility Consumption

Chemical Consumptions

Line List (For Piping Discipline)

Instrument PROCESS Data Sheet (For Instrument Discipline)
Equipment PROCESS Data Sheet (For mechanic Discipline)
Process Data Sheet For Piping Special Item (For Piping Discipline)



PROCESS DEPARTMENT ACTIVITIES

1. DOCUMENTED ACTIVITIES
2. NON-DOCUMENTED ACTIVITIES




PROCESS DEPARTMENT ACTIVITIES
BASIC & DETAILED ENGINEERING

A- Documented Activities (BE & DE)

Design Basis & Criteria BFD.PFD, UFD
Chemical & Utility Summary Table
v . P&ID
Electrical Load Summary Table Trip & Alarm Set Poi
Basic Design Package
Flare Load Summary Table
Equipment List
Equipment Process D/S
CV, BDV, PSV Process D/S Control Philosophy
Stream Process Condition List ESD Concept / Block Diagram




PROCESS DEPARTMENT ACTIVITIES
DETAILED ENGINEERING

A- Documented Activities Continued (DE only)

Preparation of Preparation of

Preparation of
As Built P&ID’s

Technical Bid Evaluation




PROCESS DEPARTMENT ACTIVITIES
DETAILED ENGINEERING

| B-Non Documented Activities (BE & DE) |

Hazop Study Project Information Gathering, site visit
Attending Project Meeting with Client
Foreign Partner & Licensor
Process Simulation
Cooperation 1n Prepanng
Line Sizing & of Plot Plan
Hydraulic Calculation
Completion of LDT
Tie-mn List
GO Equipment Sizing & Rating




PROCESS DEPARTMENT ACTIVITIES
DETAILED ENGINEERING

[ B- Non Documented Activities Continued (DE only) ]

[ Basic Package Endorsement Completion of Equipment ]
and Instrument D/S

Heat Tracing Calculation

Cooperation with Inst. Dep.
For DCS / PLC Design

[ Vendor's Bid Evaluation

Checking & Incorporating Cooperation with Piping Dep. ]
For Tie-in List. Special Items. ...
| Model Review
Equipment Sizing & Rating ]




FLOWSHEETS

BFD (BLOCK FLOW DIAGRAM)

PFD (PROCESS FLOW DIAGRAM)

P&ID (Piping & INSTRUMENTATION DIAGRAM)
UFD (UTILITY FLOW DIAGRAM)

UHD (UTILITY HEADER DIAGRAM)

¢ UDFD (UTILITY DISTRIBUTION FLOW DIGRAM)
sl o Sglie gl pb b S e Sy il s Lasiie jo,8 5, b aS 515,00 3
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BFD
A BFD is a simple breakdown of a process into blocks or units of operations

which represent major parts of of the process being depicted.

: Block Flow Diagram ¢ BFD
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BFD 4 xlis

BFD
Contract
Technical Proposal
Preliminary Eng. Study



‘ PED (process flow diagram)
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P&ID (piping and instrumentation diagram)
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UHD (utility header diagram)
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: Process Flow Diagram bt PFD
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PFD

A PFD is a detailed breakdown of a process into symbols which

represent all major equipment and pipelines which are part of a
process as defined by the BFD.

A PFD consists of the following:

e Diagram Drawing

< Numbered Pipelines which indicate Flow Conditions
< Major Control Loops



PFD

Scale
PFDs should not be drafted to scale. However, their size should be compatible with that of
equipment drawings.

Flow Direction
As a rule, PFDs should be drawn from the left to the right in accordance with process
flows.

Size
The size of PFD should normally be A1 (594 mm x 841 mm).
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. All process lines. utilities and operating conditions essential for material balance and

heat and material balance.

. Type and utility flow lines which are used continuously within the battery limits.
. Equipment diagrams to be arranged according to process flow, designation. and

equipment number.

Simplified control instrumentation loop pertaining to control valves and the likes to
be involved in process flows.

Operating conditions around major equipment.

Heat duty for all heat transfer equipment.

Changing process conditions along individual process flow lines, such as flow rates,
operating pressure & temperature, etc.

All alternate operating conditions.

. Material balance table.
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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
msulated of jacket piping.

Pressure conditions which must be determined by hydraulic calculations, such as discharge
pressure of pump and compressor. This item, however, 1s 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 mmportant for control line of the process
conditions.

Any dunensional information on equpment, 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. H
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TABLE 2.1. Checklist of Data Normally Included on a
Process Flowsheet

1. Process lines, but including only those bypasses essential 1o an
understanding of the process
2. All process equipment. Spares are indicated by letter symbols or
notes
3. Major instrumentation essential to process control and to
understanding of the flowsheet
4. Valves essential to an understanding of the flowsheet
6. Design basis, including stream factor
6. Temperatures, pressures, flow guantities
7. Weight and/or mo! balance, showing compositions, amounts, and
other properties of the principal streams
8. Utilities requirements summary
9. Data included for particular equipment
a. Compressors: SCFM (60°F, 14.7 psia); AP psi: HHP: number of
gtages; details of stages if important  (Standard cubic feet per minute)
b. Drives: type; connected HP; utilities such as kW, 1b steam/hr, or
Btufhr
¢. Drums and tanks: ID or OD, seam to seam length, important
inlﬂmalﬁ Internal or external diameter TL/TL: TANGENT LINE TO : TANGENT LINE
d. Exchangers: Saft, kBtu/hr, temperatures, and flow quantities in
and gut; shell side and tube side indicated
e. Furnaces: kBtu/hr, temperatures in and out, fuel
f. Pumps: GPM (60°F), AP psi, HHP, type, drive GALLONS PER MINUTE
g. Towers: Number and type of plates or height and type of packing;
identification of all plates at which streams enter or lgave; ID or
OD; seam to seam length; skirt height
h. Other equipment: Sufficient data for identification of duty and size
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P&ID

A P&ID is a document which is developed and used by
Engineers, Technicians, Technologists, Maintenance
and Operations personnel to define a manufacturing
system. It's intent is to communicate in detail the
controls, instruments, piping, and equipment used to
Implement that system.



PFD-P&ID b IS
MTO (MATERIAL Taje _asie P&ID 5 olg i, 5,00 50
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gl Jsb

v gryrorncey He



P&ID

A P&ID consists of the following:

e Diagram Drawing

e Equipment List information

e Piping Equipment List information
e Pipeline List Information

e Instrument List information (both local and DCS |
PLC)

= Notes and Detalls
e Line slope and Flow direction




"P&ID" INPUT DATA '|
P&ID WQ.b > LL..:‘ )90 wlcib/
ITEM DESCRIPTION
01 |PROJECT DESIGN CRITERIA :
< 23 el
02 |PROCESS FLOW DIAGRAM (PFD) (@0@
‘\(b ¥ —u*-_k-—"
03 |PIPING MATERIAL SPEC. \0&‘\
Q)
e R A 580 Sy 8 lan i
04 |PROCESS DATA SHEET &
05 |EQUIPMENT PROCESS DATA ¢
06 [INSTRUMENT DATA @“‘“\\
07 |ENG. PRACTICE CODE AND STANDARD
-:-—I:-ﬂ-'l‘-:-“_]}l-u-; 3 -......_'.._._.L. Ly ’I.:_‘ ;_f'.: 3 _:i-‘-'j"‘:;-'
08 |LEGEND AND SYMBOLS ;

L;:‘_}e asess oS Lwh
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Piping & Instrument Diagram

bl g Ol SO T clehan I gl 4o pomun (1 Ei sl 355 0 ag PFD wl L S P&ID wiiciy 5
(ST SRl gl g gl el o eI S S el of jan

s o O | ol Db glaay] 5 8 Sl P&ID I ol & utility flow diagram ¢ :UFD

<" s detailed dESiE{H a."j....éj '-5:-|J,l.: 32 ny 43}_‘:: ‘.‘S:'l P ~_'1..1“),.".wn'l.':-— 3 ;,:li_gl :ﬁ:}j}i _}d P&ID D‘i‘_l_l:" .
< «ii  Isometric .equipment layout piping layout L e ol o1 b gam b 428 4L & 540

s 3D

3 o 2l (Ol bl (DIPING) A5 Ay s b Y e [ Wl cau) 5 DMl 0T saalie b 0
Sl L VT (s J 287 s 2ds 1 Gl ST g L FAY el by W TITING o Jy ) NS
hlri-lh;'!l ‘-F-‘l',r:‘-'!": |..su.-wud' 2 ‘_5"51.’ E’Hw"ll' n;-il-:-:-i-"'l-!_- -.;.-:.-: LD_J PEIER o ol (... se9) JJ.'-.-E— Ll JL:FVI uD("S 8 PLC
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P&ID o0 e Wb

3w o3l Sy sy 3 (841 mm x 1189 mm) AD claiels” 5 P&ID b i i & ;ﬂ_,.q.m W D ﬁb .
a4 g (591 mm x 841 mm) A1 i

asesysl 55,0 L (Title Block) ol ws «xs ;5 :Title Block qaw 3
oales OS5 pli- S5k e -

(plel o sz s ';JE%}W'JJ g (e o 83 D) ol (slo 3,187 -
AN 6 S S Gy LS AT ‘eﬂwyw

Ig.ll-lh-:': \_--r Jn—n-' ,Iﬁll. - \:-n—'{r_‘_n-; -:“_;T-

{_;ISJ-LQ-:-;_]I—‘})E. !_}ILQ--:':I—L:—-J_';LA—:-- %:-;-Jdlj:-“-

:Title Block »L.®

DRAWING DIMENSIONS |TITLE BLOCK SIZE (INCLUDING REVISION TABLE)
{mm % mm) WIDTH {mm) x LENGTH {(mm)

AD =841 = 1189 180 =190
Al = 594 = 841 130 x 175
A2 =420 = 594 100 =155

A3 =207 x 420 75 120




P&ID o408 wle N

LW () ) Sl (ol 2 s ol ] b jlas L P&ID sl ik )5 bls iboglas plo e
:“,'I;.w.?}l.:.c-;ﬁ-ﬂl.t.p!&l:.’_{iJA‘;.;L.-JJ.;#M..JJ&L-}J%,&H

- 0.8 mun for main process lines;

- 0.5 mum 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 mum 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:

3 ek ol P&ID ;5 0L 03 mm 5 L s

ol ol 10 N 5 g (0L o) (5500 Lo 03 0 Aol iloplas Alold
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UFD (UTILITY FLOW DIAGRDAM)
U&ID (UTILITY AND INSTRUMENTATION DIAGRDAM)
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UFD-UHD4g &, SERSBIEY

* Project design criteria
 PFD

 P&ID

* Plot Plan

* symbology
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« UTILITY FLOWSHEETS

UFD (UTILITY FLOW DIAGRAM)
UHD (UTILITY HEADER DIAGRAM)
UDFD (UTILITY DISTRIBUTION FLOW DIGRAM)

These are UFD diagrams(LIKE P&ID) for individual
utilities such as

¢ steam condensate (HPS,MPS,LPS)
¢ cooling water(CWS,CWR,RWA,DWA(demin water))

e NIT(NITROGEN) inert blanketing gases or purging or
catalyst regeneration,

v gryrorncey He
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(Tag number) ! waXi (5 I 0 slow

1395 00l 3 = y9w (Tag Number) 52 oslad b ST 9 e B 35
TK-A501
TK - A5 01 / A,B

~ XV |

Equip. Category Symbol Unit Number Serial Number Stand By Equip.
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STREAM No. 101 102
Huid name
Components mealh or ol Spec.
or AW
massh or nasse and‘or EP
amdfor P
A
B
=
D
E

Total flow rate (mol'h)

Total flow rate (mass’h), in (kg'h)

Total Aow rate (vohime'h), in (m 7h) .

For liquids at operating conditions, and m (MNmh) for goses
Opersting pressure, in KPa (ga) or bar iga)

Operating 1empermure, in ("C)

Molecular muss (waght), in (kg

Rdative mass densmty (specific gravity) at eperating conditions, dimensionless
Mass density at operating comditions, m {I:;._.I'mf}

Oihers

Remaks
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| (AD) jels” ;L | ) w
A Peo 0 slos .
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PROCESS FLOW DIAGRAM 0001 - 0099 l||£' - gé 0;1 ! Ang
MECHANICAL FLOW DIAGRAMS (P & IDs) 0100 - 0199 (E556) s oo ! : : :
I I
UTILITY FLOW DIAGRAM 0200 - 0399 Jiabyiaalad ' I
(] 1 [
AUXILIARY DIAGRAM 0400 - 0499 I I
JU e s led | I
PLOT PLAN 0500 - 0599 !
SITE PREPARATION AND ROUGH 0600 - 0700 Stand by (A. B. C. ...) I
GRADING DIAGRAMS :
Driver tvpe (Motor)
CONCRETE 1000 - 1999
STRUCTURAL STEEL 2000 - 2999
&ID 5 PFD Jijse
ARCHITECTURAL 3000 - 3999
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INSULATION OR HEAT @J'“ﬂ o)u ﬂw‘

ET (1) Electrical Traced and Insulated
ETT (1) Elecirical Traced With Heat Transfer Cement and insulated

IC Insulation Cold

IH Insulation Hot

IS Insulation for Personnel Protection
S)(l) Steam Jacketed and Insulated

ST (1) Steam Traced and Insulated

STS (1)  Sieam Traced With Spacers and Insulated
STT (1)  Steam Traced with Heat Transfer Cement and Insulated

13 'race Body and Insulate

1B8B I'race Rody and Bonnet and Insulae

i ) Painting

NP NO Pamtng. No Insulation

LW Underground Wrapping
liu tu-..r L §osEE T . o - A La " Lw :dﬂj bﬂh’ h-hh'l -r.
jii) UseiWj for Winierizaiion and {iij for iicai C onservaiion as a suiiin afier ihe above symbois, i e eyl ot
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Tower, column, vessel and reactor
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Flaidized bad
{size and capacily)

NAME OF PACKING

Sl Sl m o et 53 s e e S

or size and 03,4 JL":’IJ" Sl AL J"":‘ETJ’.' s o

(SIZE AND MATERIAL) volume of
lixed bed ::?1 — #)L:"‘-‘ & ;.?‘:'
i 5
., 3 DISTRIEUTOR EXAMPLES
: Js 8 |°l Ty
o v smeLs cae 'S g b:JgTd.._-.n.u,_ggj wbam Skl (A
IRAY (SINGLE PASS) a) changes of shell diameter (if any):
‘ b) top and bottom trays. and those trays which are necessary
to locate feed, reflux and product lines:
TP ¢) downconumer position (e. g, side or center); ' |
. d) all nozzles. manholes. mstrument commections., drains.

TRAY (TWO PAS3)

CERAMIC BALLS

VORTEX BREAKER

¥

vents, pump-out and steam-out connections, blank-off
ventilations, vortex breakers. safety/relief valve connections.
sample connections and handholes:

e) skirt or legs. top and bottom tangent lines:

f) elevations above base line to bottom tangent line of column
or to bottom of horizontal drum:

g) the position of HHLL, HLL. NLL. LLL and LLLL:

h) all flanged connections:




Horizontal vessels

s 01 ol me

o
| HL
X kS
3 LLL vB
- - c'
e I il
. =—Ove
DISTRIBUTOR WITH I
CLOSED END

i) catalyst beds, packing, demusters. chimney trays. distributors, grids, baffles, rotating discs,
mixers, cyclones, tangential mnlet and all other internals;

j) Numbering of the trays shall be from bottom to top.

k) A valved dramn for all columns and vessels shall be mdicated. Generally. this valve 1s to be
located on the bottom line outside the skirt and between the vessel and the first pipe line shut-oft

location. The drain valve shall be located on the bottom of the vessel when:

1) No bottom line 1s present. or

2) The bottom line is not flushed with the lowest point of the vessel.
I) 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 conmected to the vessel should be indicated.
n) One PI shall be indicated on top of vessel/colump,. . .




vB OT HORIZONTAL VESSEL

13w 03,97 e T Javr 03 b & Sl (&

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 msulation:

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

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




Storage tanks

DOME ROOF
WITH SWING PIPE FLOAT TYPE

FLOATING ROQOF

",
[

INTERNAL (COYERED) FLOATING ROOF TANK

Storage tanks

Open vent with screem

-
Elelh

1350 0387 o (S35 Wb &7 Jledbo! (LA
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 heate

rnals such as d
efc.

S a1

19w 0339 pe 4 Jaz 00 Wb & ST (&
a) equipment item number (this number also appears adjacent to
the tank);
b) service;
¢) mside diameter and height:
d) nomunal capacity, m (1m?);
e) design pressure and temperature:
f) 111d1cat1011 of msulation.

D sPFD Ajsd
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1S g 03337 Juow (595 Wb &5 Il (LA

a) all nozzles, mstrument connections, dramms and vents, chemical cleaning connections and
safety/relief valves as mdicated on the equipment data sheet;

b) elevations required:

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

d) direction of flow 1n 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 TI shall be provided at the mlet and outlet of all shell and tube.

- For water coolers, the water side outlet shall be provided with a local TT 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 m series.

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




Heat Return Flud
Medium Supply

NLL

Baifle | T

—
= i

[ T ]

Heal
Medym Return Bottoms out

139 03731 3028 Ty J9oor 33 b & S (&
a) equupment item number (this number also appears adjacent to the equupment):
b) service:
¢) duty (kJ/s):
d) shell side design pressure and temperature:
e) tube side design pressure and temperature:
f) indication of msulation. |
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19w 03731 ows (595 Wb 47 Jle! (LA

a) all nozzles and mstrument connections:

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

¢) configuration of ilet and outlet headers and the branches. Only one bundle and fan shall be
shown: total number of fans and bundles shall be mdicated. 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.

1gm 03331 e 7w Jade 03 b & MBI (<
a) equipment item number (this number will also appear adjacent to the equipment);
b) service;

¢) duty (kJ/s):




il

v ¥

199w 05387 Jwows (595 Wb 47 Jledb! (LA
a) all nozzles imcluding mmstrument connections:

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

¢) pump drains and vents piping and destination.

d) the type of pump:;

e) pump auxiliary system connections such as, cooling water, seal o1l and lube o1l steam ...

f) detail of lube and seal o1l 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.



1392 0337 33 = Joor 53 Wb & JLMWbI (@
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.).
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Do 0387 aow (S35 Wb & JleM! (A
a) type of compressor or blower: b) start-up facilities (1.e., mert 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 requured:
g) valved vents and casing drams:
i) lube and seal o1l and cooling water systems detail arrangement:
j) interstage coolers where required: k) surge protection (where required);
1) inlet and outlet nozzles; m) all mstrument connections.

12gm 03331 33w 7 g Jad J3 b & Sl (@
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):
) miscellaneous auxiliary piping (CW. lube, o1l..seal ail. etc.):



PED 58 545 g0 Slo!
MINIMUM INFORMATION REQUIREMENTS FOR EQUIPMENTS
Gl el (gl ej‘)’ Cale Ma) Jalas

1. Designated streams
a) Stream numbers should be serially denoted by Decimal numbers.
b) Fluid name. www.mblastsavior.mihanblog.com

c) Total flow rate.
d) Density and/or molecular mass (weight) if required.
e) Operating pressure and temperature if required.


http://www.mblastsavior.mihanblog.com

PED 58 545 g0 Slo!
Minimum Information Requirements For Equipments
Sl S psY Dbl il

2. Heat exchangers

a) ldentification number and service name.

b) Operating heat duty.

c) Inlet and outlet temperatures on both shell and tube sides.

3. Furnaces

a) ldentification number and service name.

b) Operating absorbed heat duty.

¢) Inlet and outlet operating temperatures on tube side.



PFD 4o 392> g0 Dlof I
MINIMUM INFORMATION REQUIREMENTS FOR
EQUIPMENTS 55 5l oY e Wl Jiloa

4. Reactors

Q
. g- . . O
a) ldentification number and service name. \Oqc’
- O
b) Inlet and outlet operation temperature. &
Q
c) Inlet and/or outlet pressure. (04\0“
o
&°

5. Columns “\@4
a) ldentification 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.
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PED 58 545 g0 Sl
Minimum Information Requirements For Equipments
Sl S psY Dbl il

6. Drums

a) ldentification number and service name. \ng&\
b) Operating temperature. @\\ro(@
c) Operating pressure. %4\0“
&
&
7. Pumps @““'

a) ldentification number and service name.
b) Normal operating capacity and differential pressure.




PFED 5 545 0 Ol 1

Minimum Information Requirements For Equipments

Sl Sl p5Y Dbl sl

TYPE OF EEPRESENTATION OF REPRESENTATION OF
| EQUIPMENT INFORMATION ON P¥D INFORMATIONON P& ID
Pressure vessel / Tower | Item No.: Item No.:
Service: Service:
ID x TT: mm ID « TT: mim
Operating Temp.: *C Design Press.: Barg
Operating Press.: Barg | Design Temp.: *©
Package Unit Item No.: Item No.:
Service: Service:
Capacity: Capacity:
Dimension or other related
information
Pig Launcher /Receiver | Item No.: Item No.:
Service: Service:
Operating Press.: Barg | Dimension:
Operating Temp.: °C Design Press. Barg

Design Temp.: °C




PFED 55 545 g0 Ol 1
KIND OF LINEST s likul slgls 5 b los ¢l

As a rule, Process lines, ulility lines, and loop lines for instrument should be drawn according to
IPS-E-PR-230 as follows:

a) Main process lines

Thickness = 0.8 mm

b} Secondary process lines and ulility lin
Thickness = 0.5 mm

c) All electrical, computerand instrument

signals

Thickness =0.3 m

www.mblastsavior.mihanblog.com
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LINE CROSSOVER &bl bl 5 b slos IRty

a) Where two main process lines cross

blog.com
—

b) Where one main line crosses one secondary
process and utiity lines

an

c) Where one main line crosses one loop lin
for an instrument

www-mblastsavior.mih
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TP(TIE IN POINT) o35 5 50 0diS cpns bl

Denotation of Lines at Battery Limit Tie-In Points

a) Process lines

From ltem No. and/ To Item No. and/ 00(0
or Dwg. No or Dywg. No oS
‘{@Q
4\
9\%(0
\O\‘b
¢

o




(header . manifold) =
s (safety valve) Slial s Sa b g oca i Jad din ) Jan 5 slaes S 48 aal )
g e g das dia b oSoas Jus ol Jle ylge

(safety valve) Hluakl ot
Ot Rl A ends g g 2 5 Hstae el L Oad AL galdhsha g 48
03 S 4laS L Coai e b 5 lad Ol Jam 31 225y gead S (Set point) o2 Sl O e 3
A 22 (s O e 35415 O L

www.mblastsavior.mihanblog.com \
(control valve) J S &
i lad 3L s Dl pa Aa pd s ¢l diie b il JES  gliia g a8 dia e gil gl
K=& 5 temperature transmitter: pressure transmitter 3! 3l 48 J i€ : P Ly §oxd
Sl 2 s i 8 W ) Jogic diagram Ol e UDCS 248 glasl b 5 €05 jlail &) s
(pneumatic actuator) 2&tue (3383 5 3 5198 Logee Wl opl Klae dblaine J 51 ) yla3 3 )40

_ dram s Vent
VR a3l 250 das ) ) Al s 50 pa i lad o SVL 0 S g ik (i
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Ol > 310605 iy 3 oolatwl 350 il (Sl oS!
orvers b (g 9 L ogige
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—

A
Turbines:

sleam,

hydraulic, i

gas

AC motor, 3-phase

v gryorvacey Heo
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Ol 2 918505 iy 30 o0lakul 850 aliSte 0908 (Sl
TABLE 2.3. Flowsheet Flags of Operating Conditions in

Typical Units
Mass fiow rate, Ibs/hr
Molal flow rate, Ilbmols/hr 217
Temperature, °F 510 - %
~

Pressure, psig (or indicate if psia or @ psia - :

Torr or bar) A

£

Volumetric liquid flow rate, galimin.
Volumetric liquid flow rate, bblsiday > 8500 {

Kilo Btu/hr, at heat ransfer equipment ) 9,700 (

Erthay, B

overs ST O
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Typical Thickness Chart—Insulation for Services 70°F
through 1200°F Piping, Vessels & Equipment 367

Diameter & Smaller
size 1" 1% * 24" 3"

2% & Smaller 700°F  1000°F  1200°F

3" 700 900 1100 1200°F

1" 700 900 1100 1200

6" 600 800 1000 1200

8" — 800 1000 1200

10" — 800 1000 1200

12" - 800 1000 1200

11" — 800 1000 1109 1200°F

16" — 800 900 1100 1200

18" - 800 900 1100 1200

20" — 800 900 1100 1200

247 - 800 900 1100 1200

30" - 800 900 1100 1200
» — 1000

e T, e —— e = = e o =N e e - —

Temperatures in chart arc maximum operating lemperatures in degrees
Fahrenheit for given thickness.

Note: All hot insulated piping shall be coded, including piping insulaed for
personnel protection. Thickness is a funciion of insulaion composition.




P&ID Symbols:

P&ID Equipment Symbols

P&ID General Symbols

P&ID Instrument Symbols (Typical Hook-Up) m
P&ID Instrument Symbols (Valve Symbol)
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ST B bolas aled Lilicee 3 b

www.mblastsavior.mihanblog.com

PIPING LINE TYPES

MAIN PROCESS LINE

AUXILIARY FROCESS/UTILITY LINE
ammmmmenmesnwes  UDERGROUKD LINE - PRIMARY
_______________ UNDERGROUND LINE - SECONDARY

EXISTING LINE
——————————— FUTURE LINE
............... BATTERY OR PACKAGE LIMIT

‘gb‘}@. Losenl oS g

s
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MIILITIES/QFFSITES

NON CONTAMINATED SEWER

OILY WATER

OILY WATER SEWER

OIL AND CIL PRODUCTS

PUMP QUT

POTENTIALLY OIL CONTAMINATED SEWER
PROCESS WATER

RELIEF LINE
REFRIGERANT PROPANE
SULPHURIC ACID

HIGE PRESSURE STEAM
LOW PRESSURE STEAM
SEAL OIL

SDUR WATER

SEWER (STORMI - NON CONTAMINATED RUN OFF
SEA WATER

SEA WATER RETURN

SEA WATER SUFPLY

UTILITY WATER

éb‘;@; Losenl oS g

www.mblastsavior.mihanblog.com

Ui L AR T S i S P E e -

PLANT AIR

FOAM SCLUTION

BOILER BLOWDOWN

BLOWDOWN (HYDROCARBONI/CLOSED ORAIN
BOILER FEEDWATER

CLOSED ORAIN

CHILLED WATER

CHEMICAL SEWER

COCOLING WATER RETURN
COOLING WATER SUPPLY
DIETHANOL AMINE
DEAERATOR FEEDWATER
DEMINERALISED WATER
DIESEL QIL

DESALINATED WATER
DRINKING WATER

OCMESTIC WASTE WATER
EXHAUST STEAM

BUTANC STORAGE FLARE
HIGH PRESSURE FLARE DRY
HIGH PRESSURE FLARE WET
LOW PRESSURE FLARE DRY
LOW PRESSURE FLARE WET
MARINE FLARE

PROPANE STORAGE FLARE
FIRE WATER

Wﬂﬂmﬂﬁﬂm GAS

GLYCOL (MEG)

HYDROCARBON {L1QUID/CGAS)
HP FUEL GAS

HP STEAM CONDENSATE

LP STEAM CONDENSATE
METHYL DIETHANOL AMINE
METHANOL

NITROGEN

s
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DRAWING CONVENTIONS

i INDICATION CF POINT OF

CHANGE eg. PIPE SPEC.

I LINES CROSSING (UNCONNECTED)

J FLOW DIRECTION

J3 LINE NUMBER BREAK

‘gb‘}@. Losenl oS g

oy |6
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PHCKAGE TERMINATION POINT

www.mblastsavior.mihanblog.com Gﬁ:% u::“l.m s é)b

e e e
I L]
lillo._l 1
i !
i !
i |
i !
i !
i !
i -
i el
i il
' PACKAGE i

TP - TERMIMATION POINTS T0 BE ADDED OURING DETAILED EMGIMEERIMG

‘5:‘}@. Losenl oS g

C
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STANDARD TITLE BLOCK ARRANGEMENT

www.mblastsavior.mihanblog.com

PIPING & INSTRUMENTATION DIAGRAM
UNIT TITLE

AREA DESCRIFTION (NOTE I
P30 CONTENT
UNIT Moz XXX

oy |6

NOTE 1 - ONLY TO BE LSED FOR
BGLS AND T0 FACILITATE AREA TION

6:‘,@; Losenl oS g 105
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LINE NUMBER BREAK

THE LINE WUMBER BREAK IS USED TO !IJEHI'IF]'I’ THE TERMINATION
AND CHANCE OF LINE WUMBER., [T CAMN BE PLACED IN VARIOUS
CONFIGURATIONS AS SHOWN IN TI'EEIﬂ-EPLESBELDH

ALTERMATIVE POSITION | _LIKE No. 2 LINE Ho. 2
OF BREAK '\ r' LINE No. 1 v
# V-q s
AN el A
LINE Mo, 1 ALTERMATIVE POSITION
OF RREAK

Shles i
Lm_ijuﬁg bLmE!h.l b °)|'°':‘ ).‘:.':‘S

™ ALTERNATIVE POSITION
OF BREAK

www.mblastsavior.mihanblog.com

LINE Ho2 LINE Mo.3

AL E

FOR A HEADER FABRICATED WITH FLANGED BRANCHES, THE LINE WUMBER STARTS / ENDS
AT VALNE SURJECT TO PIPE SPECIFICATION

‘gb\}@. dosea o LS A

C
\a
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19 (G105 o lo

www.mblastsavior.mihanblog.com

LINE LIST / ECUIPMENT LIST DOCUMENT NUMBERING

TD PROVIDE A CONSISTENT BASIS FOR DOCUMENT NUMBERIMG FOR EACH AREA, THE
FOLLOWING AREA NUMEERING SYSTEM SHALL BE USED.

£EEA NASER £RES DEFINITIOCN
1 OFF-SHORE
2 Di=SHORE
3 BGLS & 56" PIPELIMNES

‘gb‘}@. Losenl oS g

oy |6
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SPECIAL PIPING ITEM

AJR TRAF DRAINER
EYE WASHER & SHOWER
FILTER

SPACER & BLANKS
HOSE CONNECTION
SILENCER

EJECTOR

FLAME ARRESTER
LINE STATIC MDER
SPRAY ROZZLE
QUICK COUPLING
QUENCH FLTTING
RUPTURE DIEC
SAMPLE COOLER

STE4M TRAP

TEMPORARY STRAINER
STRAINER

YACUUM BREAKER

BREATHER VALVE

YACUUM TRAP

EXPANSION BELLOWS, METALLIC
FLEXIELE TUBE, METALLIC

RESLE35R888R83288P88388
www.mblastsavior.mihanblog.com

SXE/SXH EXPANSION JOINTS, NOM-METALLIC
S5 SPECIAL SPOOL PIPE

SFL/SFJ SPECIAL FLANGE

SFT/SEA/STA  SPECIAL FITTINGS

SEN SPECIAL BOLT AND WUTS

86T SPECIAL GASKET

S HKOSE

SPY SPECIAL VALVE

SCo CONTINUOUS DRAINER

&Jl}&' AT A O v "\.:&V
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SPT PIFING FOT
EXV YALVE WITH EXTEWDED SPINDLE

EPECIAL PIPING ITEM TAG STRUCTURE

INFORMATION
SHOWN ON PEID

SPh-B-CDO0-EEE-FGG
[y e el —

‘53‘}@{ Losenl oS g

oy |6
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INSULATION CODES

e L 1 3L

INSULATION CODES CONT.

FOR DETAILED ERGINEERING THE 'NI" INSULATION CODE CaN BE
REPLACED WITH OME OF THE FOLLOWING IF THE EFC CONTRACTOR REGUIRES.

LINE NOT PAINTED AND NOT INSULATEOD

LINE EXTERMALLY PAINTED ONLY

LINE EXTERNALLY COATED AND WRAPPED ONLY

LINE INTERMNALLY TREATED AND EXTEANWALLY COATED AND WRAPPED
LINE INTERMALLY TREATED AND EXTERNALLY PAINTED

e e o A =
www.mblastsavior.mihanblog.com

‘gb‘}@. Losenl oS g

SES2FSTBFEEFISGTESS2ER2

NOT INSULATED

CC + ACOUSTIC INSULATIOH (CLASS-4)

HEAT CONSERVATION INSULATION

HEAT COMSERVATION(FULL) INSULATION (HOTE I

PERSOREL PROTECTION (HOT)
FERSONEL PROTECTION (COLD)
STEAM JACKET AND INSLLATE
STEAM TRACED

NOTES

1. ALL VALVES AND FLANGED JOINTS SHALL BE INSULATED.

oy |6
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CONCENTRIC REDUCER
™
S -

T i

[LTT 4

3
— |- eenter-tine- f s |

I —
L:.—q — =
USE OF THIS TYPE OF REDUCER SHOULD BE AVOIDED ON PUMP SUCTION

ECCENTRIC REDUCER - (FLAT ON TOF

ECCENTERIC =

=

AND W, - — ST
CONCENTRIC
REDUCER




BLOCK ( \

VALVE
—
|

X", 150#
3/
BLEEDVALV /s
E
[MOST OF PROCESS CONTROL VALVES ] NORMALLY

CLOSED

[STEAM, FUEL GAS SUPPLY

LIMIT SWITCH
POSITIONER

BLOCK
VALVE

BLEED VALVE

FAIL OPENED

rCOOLING WATER, INSTRUMENT AIR SUPPLY

~—

PUMP MINIMUM FLOW

)

COMPRESSOR SPILL BACK

(PROCESS FLOW TO FIRED HEATER




Fail Open / Closed (Control Valve): The safe
position of a valve which will shift to upon loss of the
power medium.

Normal Position (Valve): The position of a valve In
Normal Condition of the process (N.O., N.C.)



PSV MANIFOLD

PSV

BLOW DOWN(BDV)

MANUAL (GLOBE GOR PRESSURE REDUCTION)
AL YL LI B PSV 5255 03 b 9

v grvorcey BHe



REMOVABLE SPOOL

i
4~N-1836985

8~HC-18%%

G
%
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ESD: EMERGENCY SHUT DOWN

ESD 4: EQUIPMENT SHUT DOWN
ESD 3: TRAIN SHUT DOWN

ESD 2: AREA SHUT DOWN

ESD 1: UNIT SHUT DOWN

ESD 0: SHUT DOWN AND ESCAPE

PSD:PLANT SHUT DOWN

v gryorcey e



MAN WAYS (IPS-E-PR-491)

Size of man ways
Horizontal vessels

900 to 1300 mm ID

Man way, on the head, 460 mm (18") ID.

Larger than 1300 mm ID

Man way, on the side or on the top 510 mm (20") ID.*

Vertical vessels

Under 900 mm ID

Top head flanged.

900 to 1300 mm ID

Man way, in shell, 460 mm (18") ID.
Larger than 1300 mm ID

Man way, in shell, 510 mm (20") ID.*

* Note:
Higher size man way shall be provided if required to accommodate internals.
- Location of manholes

at the opposite side of the utility connection for horizontal vessel
- Number of manholes

v gryrorncey He



NUMBER OF MANHOLES

Vessel

For vessels with length or height less than 6 m a single manhole will be
provided. For other vessels (length or height > 6m), two manholes have
to be provided at least one manhole each 6 m for longer or higher vessel.
If vessel is equipped with internals (baffle, etc.), one manhole has to be
provided on each compartment.

Except when provided with full bolted full diameter end closure all vessels
900 mm O.D. and larger shall have at least one man way for inspection
maintenance requirements.

v gryorcey e



HAND HOLE

Hand hole size = 8". Hand hole to be installed on vessel
with diameter lower than 800 mm or on vessel where
severe fouling of internals Is expected.

v gryorcey e



CORROSION CouPONS

MATERIAL
1.0

SERIAL NO.

a 375
CENTERED

G
¥
]
b
¢

118" THICK COUPON

Shape Rectangular
Finish 120 grit, glass bead, or mill
Identification Stenciled - alloy, heat no., sequence

Surface Area 3.47 in?




FLAT CORROSION COUPONS

P/N

C0O100

Cco101

C0102

CO103

C0O104

CO105

CO106

CO115

CO117

CO118

C0O120

Size

1/2" X 3" X
1/16"

1II X 2II X
1/16"

1/2" X 3" X
1/16"

1/2" X 3" X
1/16"

1/2" X 3" X
1/16"

1/2" X 3" X
1/16"

1/2" X 3" X
1/16"

1/2" X 3" X
1/16"

3/8" X 3" X
1/16"

1/2" X 3" X
1/16"

3/8" X 3" X
1/16"

Hole
3/16"
3/16"
9/64"
1/4"

(2) 1/4"
3/16"
1/4"
1/4"
9/64"
(2) 1/4"

) 1/4"

Hole
Location
1/4" fr. end
1/4" fr. end
1/8" fr. end
1/4" fr. end
1/2" fr. ea.
end

1/2" fr. end
1/2" fr. end
1/4" fr. end
1/8" fr. end
1/4" & 3/4"

end

1/4" & 3/4"
end

Area Sq.
In.

3.38

4.32

3.41

3.34

¢
Y
£
£,

3.24

3.38

3.34

7777

2.64

3.24

2.48




CYLINDRICAL CORROSION CoOUPONS

(PN
P/N Size Thread Slot ?
e ES200 1/4" X2  1/4"-20 X 3/8" 1/16" |
1/2" £
e ES201 1/4" X 2"  1/4"-20 X 3/8" 1/16"

ES202 1/4" X 3"  1/4"-20 X 3/8" 1/16"

ES204 1/4" X 1 1/4"-20 X 3/8" 1/16"
1/2"

ES209 1/4" x 3" 1/4"-20 X 3/8"




SCALE CORROSION COUPONS

SCALE COUPONS (OR DEPOSITION COUPONS) PROVIDE A
QUALITATIVE MEASURE OF RELATIVE DEPOSITION RATES IN
INDUSTRIAL WATER AND MANUFACTURING PROCESS SYSTEMS

P/N CO115 -
flat coupon

P/N ES209 -
cylindrical
coupon

G
%
1
b
¢




e &6 &6 6 €& € €

Car seals are manufactured from stainless steel

and come complete with 95cm stainless steel

cable attached. Ideal for long term uses, each car

seal is self locking so once the cable passes through the
body the only way to remove it is by cutting. All seals
are individually numbered to prevent tampering and
allow easy identification. Supplied in packs of 10.

http://www.reecesafety.co.uk

¢
Y
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ROTATING GATE VALVE LOCKOUTS

¢ Manufactured from tough lightweight dielectric Xenoy
thermoplastic these

¢ rotational valve covers can withstand extreme conditions,
temperature

¢
]
b
¢ range-46 Cto 177 C £,




ROTATING GATE VALVE LOCKOUTS

G
¥
]
b
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ROTATING GATE VALVE LOCKOUTS

”"‘M

1) Feed through the valve 2) Pull tight to remove
and secure around a any slack
suitable anchor point

3) Tighten the tamper proof = 4) Place padlock through
screw with the special tool the centre hole

provided

G
¥
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BALL VALVE LOCKOUTS

¢« Manufactured from ultra-tough polypropylene, the
two halves of the device encompass the

« ball valve lever to secure 1t from Inadvertent
activation of the valve

G
¥
]
b
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ADJUSTABLE GATE VALVE LOCKOUT

¢ This versatile valve handwheel lockout adjusts to fit valve
handwheels from

¢ 25.4mm to 165mm (1" to 6.1/2") diameter.

¢« Manufactured from durable polypropylene and can withstand
temperature changes from -45 C to 182 C .

G
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TYPES OF BALL VALVE

A full port or more commonly known full bore ball valve has an

over-sized ball so that the hole in the ball is the same size as ;
the pipeline resulting in lower friction loss. Flow is unrestricted (C—
but the valve is larger and more expensive so this is only used g
where free flow is required, for example in pipelines which 3

require pigging. £
Ghiadal ol Cayla g0 5 () Sos 0

In reduced port or more commonly known reduced bore ball
valves, flow through the valve is one pipe size smaller than the
valve's pipe size resulting in flow area being smaller than pipe.
As the flow discharge remains constant and is equal to area of

flow (A) times velocity (V), the velocity increases with reduced
area of flow




INSULATION FLANGE
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Type "E" (Full Face) Gaskets

Type "E" gaskets perfectly center on precisely located bolt holes. Since their
outside diameters are the same, foreign material is prevented from "shorting" the
flange insulation.

Two sides insulation- Minlon'= Type E [Full face] @

g
%
]
b
¢

Steal 'H‘Iil'llr7

P | m— @ ? @-——Hut
I insulating Gasket |
“Nut “Bolt=- Stud |One-piece 5 ; Steel Washer

Sleave & Washar™ —




Type "F" Gaskets

Type "F" gaskets are made without bolt holes, to fit tightly inside the overall bolt hold circle of
the flange faces. The outside diameter of the gasket fits tightly in place, assuring a well centered
position.

G
%
]
b
¢

One side insulation. Type F @

alt—=Stud Insulating Gasket Insulating \Unsulating
Sleeave Washer




JOULE-THOMSON VALVE

A valve through which a gas is allowed to expand
adiabatically, resulting in lowering of its

temperature; used in production of liquid hydrogen
and helium

v gryorcey e



Gas over oil valve (GOV)
Actuator Main Mechanical Parts

g
%
]
b
¢

Gas over oil actuator working principal




Demonstration




X-MASS TREE

Tree cap and gauge
Tree adapter
Swab valve

Kill wing valve
Production wing valve

Surface choke

G
%
]
b
¢

Kill wing __,.
connection
To production facilities

Upper master valve

Lower master valve

Tubing-head adapter

Production string




FLEXIBLE HOSE

SANLIV
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STRAINER

rwv(.?. dazesl oS A




STRAINER:

PUMP
COMPRESSOR
STEAM TRAP (INTEGRAL STRAINER)

T TYPE >27
Y TYPE <27 ,SPACE CONFINEMENT

v gryorcey e



CONNECTION TYPE

Welding

BW (butt welding) economic (>27)

Sw(socket welding)
toxic,flammable,valuable,steam,<2”

Flange
Treaded water,low pressure

v gryorcey e



ISOLATION:;

Valve (wrong)

Valve+spacer (spade)
Valve+spectacle blind (8 figure shape)
RS(removable spool)

v gryorcey e
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AS Sro,ma) STy de)) Sdgyoen o ed a5 e 59,0 plo (0 e3) B33 Jlpl slsa
AIR SUPPLY (GOV (MOV)
ATM kel
ATMOSPHERE
(CBD (CONTINIOUS BLOW (355 1 523) ke oaisS adgs ol 5l ozs s
BD ol Ll s s o35 4ss-DOWN)-IBD (INTERMITTENT BLOW DOWN)
Ologh e
é)ld Gi“'““" 0)5)_’ QLU‘ 44 ESD J>‘)A OLA.:.)
S oien So @l Jbe jsb 4
BDV ESD 4 EQUIPMNT SHUT DOWN (SHUTDOWN)
BLOW DOWN VALVE ESD 3 UNIT SHUT DOWN(EMERGENCY SHUTDOWN
ESD 2 AREA SHUT DOWNEMERGENCY SHUTDOWN
ESD1 PLANT SHUT DOWNEMERGENCY SHUTDOWN
USS” ULTIMATE SAFETY SYSTM
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BGCS T
BOOSTER GAS COMPRESSOR
STATION
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BATTERY LIMIT
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CORROSION COUPON

CCB (BUILDING) s sl

CCR

CENTRAL CONTROL ROOM
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CCS
COMPRESSOR CONTROL SYSTEM

(592 75Les y3m0 oS ANTI SURGE L ablie (515) gm0 30 J 555 s
35 )13 9w S (6,5 s0game ;o b SURGES ANTI o

CP
CORROSION PROBE

(w28 (oo ialed JyS Gl o (ol abamd & jg0 4) (S0 Kiuled ol

5 (PSV BY PASS o) el 00 Ji5 (gl dons gt 45 sty <o o 5o

CSC
CAR SEAL CLOSED DRAIN
CSO (pSV,BDV u’)5}> 9 605)9) Sl 00l ul.D.‘B 6‘ dound Ja.wy as )L: > BN )?.»
CAR SEAL OPEN
DRAIN 3L HARD PIPE & )50 4 il yiiny ool (sl (iloy 4y il
SF o JFSS ol 2598 el
DCS

DISTRIBUTION CONTROL SYSTEM

EC
EROSION COUPON

(o ol 55 5 s slealy) (il SKtales (S

EDPS
EMERGENCY DEPRESSURISATION
SYSTEM

(BDV) syllasl Ll 5 jlsd oaims alS piawns

EL
ELEVATION

(ot Oselasls 5l s sk 1) ELEVATION elis |

ER
ELECTRICAL RESISTANCE PROBE

ESD

Sl o8 gl
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ESDV (FC Ysoma) sl sl (30,5 (bgals pots
EMERGENCY SHUT DOWN
VALVE
FB RB ;.2 5l 515 f((PIGING) I, i da PSV o) 2 oo
FULL BORE (Reduced Bore (port))
FC aile i (S yome (S9,m 3, Cowd ) b > o ad ats
CLOSED 5951y A 699)5 sl 3l pan b b SDV,ESDV acs
FL Oy Cewd )") bl ol (L8 sy o aile 9
LOCKED IN POSITION e (S e 90
FO ile s (S e g9y 528y s ) Jd Sl o s 5L
FAIL OPEN » BDV wen
O3 S Llall 51 (sl degarme Caoms 93 (h9z) Sule G9p0 Ghex
FW SPOOL s_i.a J.._i...; 9 IXWRRIN u,u9> RIS La clf)lf 5
(Voo slo (oo (slp 025 ) gl (oo Jitio
GO =SS sla s
GEAR OPERATED
W b 3k o) by g a5l )90 &5 ol
CHAIN OPERATED .\49....‘ )
oaliial o5 e (59,00 Olgie 4 gl B 055 5l a4 Sla st

GAS OVER OIL VALVE

Syge 53 b abl 5 I9n 5wl 5 005 (som il 55) (2,
(39 YU g ouds Lglses lga b 1o 5l 29,5

HC Higd (o0 J5S 5l n] by o5 ola
HAND CONTROL
HH (@218 )css 59,5 &l
HAND HOLE
HIGH INTEGRITY PRESSURE PROTECTION SYSTEM
ol o b islsil 5l s Ssle clearorns VOTING 2 OF 3
HIPS

oS 40,5 DE RATE & S.S) anwlgsls Ll yo (] s
(Kl Ylasl g Sl g
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HPT O3 5 Kl e 62510 58 2leile Jore
HIGH POINT
HR 5l S el lp sl ool 005 g oo b ] Atws a5 g s
HANDLE REMOVED Sz s 5k
HV eV goov
HAND VALVE
ID v g Joe dez e (Bl L
INTERNAL DIAMETER
IF 359 SR 2 9 o) 9y BshS e 40 eaiS Ble @il
INSULATING FLANGE Sew 9y 5oy bghas
INST $15) B30l 5 Sy Slakeremns (ot 0 005 asedes
INSTRUMENT SECTION MTO (MATERIAL TAKE ool 5 333 513l D61 0 5
SUPPLY (OFF)
1J

INSULATING JOINT

a5 s o o SSLbol &g 4 55 JLad zals' L

JOULE-THOJI\-;I\F/’SON VALVE | (81 6192 b el ogiee g sinld il ) 05 o0 ool
LC EVONRRA | S KW V1 B0
LOCKED CLOSED
LO 3l joends a8 b
LOCKED OPEN
LPT (DRAIN) e 005 2 oly Sl 555 oes

LPR
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LS (L300 505) b Loy (51 02 5,0 o
LIQUID SEAL
MAX (Sl S50 s ALold Ygane) aivic
MAXIMUM
MCC 138 Jowe g ymSin ¢ ygm y0S o) Hgige 00 J S 5l
MOTOR CONTROL (s
CENTER
MIN (s 9 0m Do) (Sipoly 5 (s alols Vgama) el
MINIMUM s 5| B oy3loe sl
MOV 20 slo s sl Ysone) (S 2501 oS o (550 b (sl
MOTOR OPERATED (YL < g
VALVE
MV MASTER VALVE ol s s
MW 24 520 Ygoro).. 5 Jowo ey)ee J3I5 4 plusl 5959 a3 5
MANWAY Slpeoni b il sl ()
MANHOLE
NC JAES e o S s 5 FAIN) iy Ysono (glo
NORMALLY CLOSED Ss liabl yd 5595 et
NO 5k Ygere sla
NORMALLY OPEN
NNE Jsilie g3l da 05 381) 05l by Logas a5 sl
NORMALLY NO FLOW (Slen JoS5 5k sl pliobl sloet o
oD 5kl
OUTER DIAMETER
PCS 9>y J 5wl
PROCESS CONTROL
SYSTEM
PLC S35 7o S el
PROGRAMMABLE LOGIC

CONTROLLER

v gryrorncey He
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0956 jg oS Yogona) 335 )15l (slgw (uals 0,053 e
(AIR BUFFER-AIR 155 0255 iy { 320y b 5

RAS 445 6 BDV 1, 5 (iss 15 I, SURGE DRUM)

RESERVE AIR SUPPLY 5 aseie px> aS) L8 Al o lg 5 oo Sl Kok o)L,

L gt (o)lo S99

RDF (o Jgome) b ials g gl
REDUCING FLANGE

Je ub)} LS)-:f o)'b.}‘ u.et}) uL:).> oS Sgdome dmaw

o bt s 6b s > Loy (ORIFICE FLANGE

RESTRICTION ORIFICE

(595 ose 18 Lo g g Jbyie 5 o3ges by s3b;

RS Pl cnl pliebsl o a4 Jao a3 (512) odigds o alg) oS5
REMOVABLE SPOOL Ol prond a2 5 e Yo il S (o,ls 392
SC O35k § o 5 g sl dlge (Y guazma) digas (38,5 L]
SAMPLE CONNECTION (g ol
SD 50 31 45 5475 5o SHUT DOWN o0 s 5
SHUT DOWN VALVE 255 oo ole DCS s

SK
SO U5 sl g 35 @i 5 92nd S B (29,5 b

STEAM OUT
TL ods owlos Loz
TANGENT LINE

TP &Sy Se @ Slbyz e 5 09)9 S

TERMINATION POINT

v gryrorncey He



T/T (055 ol 9 YU o5z bon a3 99 1) 5 S elis)|
TANGENT LINE TO
TANGENT LINE
ST, S s ST,e8 5 2os 1) (owaTSO
TIGHT SHUT OFF (5T, SO @ 55 (6995 s 5500 ) (axien
TW loo 15 o3l J5t
THERMOWELL
uc (Sol) (FEMALE & )90 @ Yeors) ke Jlw J3b
UTILITY CONNECTION (S TY-RAN S PREY)
UG (Sewer,drain),fire water _..; »; bgks
UNDERGROUND
us (o359t ) axly (ysy0 (ctdidsy SVl ol
UTILITY STATION
VENT (Sl pons ol 4 53] 2 58 (25,5 L) 65150 J3U
VDU S @l (50 H9le
VISUAL DISPLAY UNIT
VF 9 angd Heis bawgd Wb aS ax ]

VENDOR FURNISHED

S9y QYL&lﬁoﬁ@oob Cnnd Ju s dy aS oz ol

VT ,

w s ooy aisld Las o ledds T cses .

VESSEL TRIM By on Jae s oo i SR Ol e
VTS S kg e S Glolojl g cand gl a5 ole il dcgae

VALVE TEST SYSTEM Sg, oo JS 4 oy

fxaas BxusiKeaes 'f?".f\tf



FIG{1);

LINE SIZE SMALLER THAN 47

v Bnakiienaes :‘?‘r\cf



WO (9 ST o) sians J5U
WASHING OUT
WV Py
WING VALVE
XV JysS cl) wls e b 5L el dass S Sla i
PROCESS ACTUATED (ol

ON/OFF VALVE

v gryrorncey He
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GAS OVER OIL YALYE
HAND CONTROL
HAND HOLE

HIGH INTEGRITY PROTECTION SYSTEM

HIGH POINT

HANDLE REMOVED

HAND VALVE

INTERNAL DIAMETER
INSULATING FLANGE
INSTRUMENT SECTION SUPPLY
INSULATING JOINT
JOULE-THOMPSON WALVE
LOCKED CLOSED

LOCKED OPEM

LOW POINT

LINEAR POLARIZATION PROBE
LIOUID SEAL

MAXIMUM

MOTCA CONTROL CENTRE
MINIMUM

MOTOR CPERATED VALVE
MASTER VALVE

MANWAY

NORMALLY CLOSED
NDRMALLY CPEN

NORMALLY KO FLOW
CUTSIDE DIAMETER
PROCESS CONTROL SYSTEM

PROGRAMMABLE LOGIC CONTROLLER

RESERVE AIR SUPPLY

‘gb‘}@{ Losenl oS g

ABBREVIATIONS

EEEEEM PENEEFEAS A RS §- 13 18-

ABOVE GROUND

ATR SUPFLY

ATHDSPHERE

BLOWDOWN

BLOWDOWN VALVE

BOOSTER GAS COMPRESSOR STATION
BATTERY LIMIT

CORROSION COUPDN

CENTRAL CONTROL ROOM
COMPRESSOR CONTROL SYSTEM
CORROSION PROBE

CAR SEAL CLOSED

CAR SEAL OPEM

DRAIM

DISTRIBUTION CONTROL SYSTEM
DOWN HOLE SAFETY VALVE
ERDSICN COURDN

EMERGENCY DEPRESSURISATION SYSTEM
ELEVATTON

ELECTRICAL RESISTANCE PROBE
EMERGENCY SHUTOOWN
EMERGENCY SHUTDOWN YALVE
FIRE AND CAS

FULL BORE

FAIL CLOSED

FAIL LOCKED IN POSITION
FAIL OPEN

FIELD WELD

GEAR OPERATED

oy |6
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o O ylais|

BREBBB Y

RESHZSSETGESEREGIEIF

REDUCING FLANGE
RESTRICTION CRIFICE
REMOVABLE SPOOL
SAMPLE CONNECTION
PROCESS SHUTDOWN VALVE
SURFACE MOUNTED (KN
STEAM QUT

TANGENT LINE

TERMINATION POINT

TANGENT LINE TD TANGENT LINE
TIGHT SHUT OFF VALVE
THERMOWELL

UTILITY CONNECTION
UNDERGROUND

UTILITY STATION

YENT

VISUAL DISPLAY WWIT

VENDOR FURNISHED

VESSEL TRIM

VALYE TEST SYSTEM

WASHING OUT

WING YALVE

PROCESS ACTUATED ON/OFF VALVE

‘gb‘}@. Losenl oS g
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&5 sl o Lok Jlail i § b
DRAWING CONNECTORS

CONNECTION EETWEEN
WITHIN THE SAME UNIT

1SHEET Mo CORKECTOR Mo
1 o 1234

K SPX-X-J000-PD-PL-XXX |
| REMARY | = FLUTD, TO EQUIP Ma
| REMARK 2 = EOUIP TITLE »

1234 )
SPR={=NX0-PD-PI-XXX >

| REMARY 1 = FLLID, FROM EQUIP Mo
1 REMARK 2 = EQUIP TITLE e

(+  OPTIONALY

SPA=X-J000-P0F -0
10 EQUDP Mo, EQUDP TITLE » |

FEMARK 1
REMARK 2

BETWEEN P&IDS LINK BETWEEN PROCESS
[Jlrl'-{'IFTEIEI‘-IT PROCESS UMIT, fiND UTILITY 7O UTILITY PRIDS

B FROM UTILITY TO PROCESS
= P&ID (AND MASTER UTILITY TO
UTILITY)

UNIT Mo, UMIT TITLE'
UNIT Ho, UWTI TITLE'

g
3
:
:

SPY=X=NANK=PD-PI=XNN=XX
REMARK 1 = EQUIP o
REMARK 2 = EQUIP TITLE »
REMARY 3 = UNIT Mo, UNIT TITLE

FEMARY 1 = FROM FOUT® Mo, EQUIP TITLE » !
REMARK 2

AKD UTILITY P&IDS

M PROCESS TO UTILITY
{AND SLAYE UTILITY TO
UTILITY)

XX | =—S5ERVILE ——
N0 | == CONMECTOR MUMBER —

SPH-K-M0XN-PO-PI-2000-3)

C
\a

(o« OPYIONALY
TRACING REQUIREMENTS
MAIN PROCESS LINE
WITH HEAT TRACING
— PROCESS/AUMILITY LINE oy babs bl s O b

WITH HEAT TRACING

========== PROCESS/UTILITY LINE
STEAM JACKETED

‘gb‘}@. Losenl oS g
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.I“. ‘Su)‘@f} 6| I:.‘.

PIFING VALVES

GATE VALVE —{—

FB

GLOBE VALVE

BUTTERFLY VALVE

CHECK VALVE _[:i'i\_-
ST0P CHECK VALVE

MEEDLE VALVE —
DIAFHRAGM VALVE ——Dla—-
BALL VALVE

HAND VALVE i

BALL VALVE FULL BORE
_[%]_ 4 WAY VALYE _E_ —

ANGLE VALVE

CHOKE VALVE

PLUG YALVE

FLOAT VALVE

3 WAY VALVE

FOOT VALVE

———  suoecatevae  —{D—— excess rLow veLve

é PENSTOCK [E ?] VHEEE f'lﬂ'ﬂ'l INTEGRAL
Ty~
| Bl |

< STEAM JACKETED VALVE

-
\D
O

RECIRCULATION YALYE

< THE SEALING DIRECTION OF TSD WALWES SHALL BE INDICATED ON
150 THE PLID BY BLACKENING IN THE SIDE FROM WHICH FLOW MUST
BE FREVENTED WHEN THE YALVE 15 CLOSED.

ped THE VENTING CIRECTION FOR CATE AND BALL WALVES IN COLD
LIOUID SERVICE WITH CAVITY VENTS SHALL BE INDICATED BY
BLACKENING IN THE SIDE THAT THE CAVITY IS YEWTED T0. THE
CAVITY SHOULD BE VENTED TO THE SIDE FROM WHICH FLGW MUST
BE PREVENTED WHEN THE VALYE 1S CLOSED.

‘gb‘}@. Losenl oS g
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liseo (S i O Wyl 4

DOUBLE BLOCK @ND BLEED (DBB) YALVES SHALL BE PROVIDED WITH
SPRCERS FOR SYSTEMS OF ASME CLASS 980 RATING AND ABOVE.
THIS INCLUDES CONTROL VALVE SETS AND INSTRUMENTS,

DOUBLE BLOCK AND BLEED ISOLATION SHALL BE APPLIED

IN ACCORDANCE WITH THE ISOLATION PHILOSOPHY
5PY-2-0208-PR-FH-804.

AREAS WHERE [OUBLE BLOCK VALYES MAY ALSD BE SPECIFIED BELOW
08" RATING, INCLUDE:-

- SYSTEMS ISOLATING HIGH TEMPERATURE FLUIDS AT CR ABOVE
AUTO IGNITION.

- SOME SPECIAL CASES 1E, FOR HIGH VAPOUR PRESSURE FLUIDS
ﬁﬁ%ﬂﬂﬁ%ﬂﬁﬂmm

- HP STEAM AND BOILER FEED WATER
= TOXKIC SERVICE (INCLUDING HIGH H2S RISK AREAS-SCE BLOW).

- SYSTEMS WHICH ARE REGULARLY ISOLATED FOR ROUTINE
OPERATIONS/MAINT ENARCE,

= ISOLATION BETWEEN METERING SYSTEM AND PROVING SYSTEM

- DB3 VALVES SHALL BE USED FOR ISOLATION OF PARALLEL
EQUIPMENT ON PARALLEL TRAINS, WHEN MAINTERANCE IS DORE
DURING MNORMAL OPERATION OM THE ADJACENT EQUIFMENT OR
TRAIN.

VALVYE SELECTION CRITERIA END CLOSURES

YALVE/SERVICE 1¥PE —]]  BLIND FLANGE
BALL
PEV ISOLATION S FB BALL (VENT & DRAIN BALL)
BOV O FB BALL (VENT & DRADN BALL)
HVOROCARSON G4S O BALL (VENT & DRAIN BaALL —p
HYDROCARSON MULTI PHASE gmwﬂnamm
LPG — BaLL (VENT & DRAIN BalLL)
- S 2
e © PLG \p
CALSTIC < BALL O
COOLING WATER C  GATE FOR ISOLATION

~ BUTTERFLY FOR TSOLATION O 49

©  BUTTERFLY FOR THROTTLING
FIREWATER = BUTTERFLY —] THeR G §,
SEAMATER ¢» GATE FOR ISOLATION

7 BUTTERFLY GOR THROTTLING
AR © BALL {2

QO GATE > 2" EXPANSION FACILITIES
NITROGEN E paLg?

. GATE » 2*
ACTO/CHEMICAL BALL FOR ISOLATION
E GLOBE FOR THROTTLIMNG —r\/'\,]— FLEXIBLE HOSE

FLARE PHASE/TRAIN ISOLAT GATE OR BALL
Emug REMAINING VALVE SELECTION GATE YALVES SHOULD T

‘gb‘}@. Losenl oS g
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Guass A2 92> o Lo 4 b

MISC. SAFETY

Y
E

(31 'E: ﬁ ﬁWEEmwmw

L

4

CK Ko

— BASE INJECT FOAM CONMNECTION

‘gb‘}@. Losenl oS g
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oy o6

B Al (Slgodumw il (SlelCl
Yo 49
Sy b
TRAP ARRANGEMENT  [NOTE D
HS TRAP (RECOVERY CASE) HS TRAP (RECOVERY CASE)
LP COND. LINE ™ LP COND, LINE \._.
HP STEAM LINE HP STEAM LINE
@ 5 SALLER) N B & LARGER)
s RIS
DiAS DS
1 T
T p vaz4 ) a4
HS TRAP (ND RECOVERY CASE) HS TRAP (NO RECOVERY CASE)
HP STEAM LIHE\ HF STEAM LINE "‘\‘.
(@ & SMALLER) (12 & LARGER)
T _l T —l
T T 14
5 D:As"'lﬁas L mns"l"'mns
SISy U9

6:‘;@; NUCSNTILY g 163




LP COMD. LINE

LP STEAM LINE
@ & SNALLER

039 ¢ < Symbology g Legend <« luw

T

LS TRAF (RECOVERY CASE)

IR Al (Slgadiums alize (SlalsSas
ol skd

TYPE 'CI' TYPE 2

LS TRAP (RECOVERY CASE)

Ar Y34 1374

LP STEAM LINE
H'&EHI..LEM_\

TYPE *DI°
LS TRAP (NO RECOYERY CASE!

LS TRAP (NO RECOVERY CASE)

LP STEAM LINE
08 & LARGER

T 1
| 0 13/4 |

SISy Y9

‘gb‘}@. Losenl oS g
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I A Slgodums alise Slehcy

TYPE "

LS TRAP FOR UTILITY STATION

(RECOVERY CASE)

LFI:G}D.LDE\H

D 1
X

c TYPE_'F*
(@) LS TRAP FOR UTILITY STATION
% (M0 RECOVERY CASE)
IS
o)
c
s T
|
S {7
>
2 X |
% r
=
S
|

‘gb‘}@. Losenl oS g
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TTFICarim of Buiser B - o Ll o o FaalLi g

:
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T SIS osles O jagexd (S 3105 o yloud
(PACKAGE EQUIPMENT>

[DENTIFICATION OF EQUIPMENT

p—————— NIGLE  EGUIFMENT NUMBER ——————
e e e 1 1) 1 T T IR LR I
" i 5 UNIQUE EQUIPMENT NUMBER
LOCATION -— 3
o helideg - ; EQUIPKENT LIST —»
IS ) o P -
Ko LOCATION EQUIPHMENT
SPA-B~CDDD-EE-FGG-H-JJ-KLL-M = DALY |+ BEER ‘£
b b Ll e L) e P P&ID TITLE
— ELOCK)
£ SPA-B-CDDD-EE-FGG-H g
[s) L L Lt ] Ll R
=
I
)
K
@)
S

éb‘,@a Losenl oS g 167
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O gy O ylais|
PACKAGE
u MISCELLANEOUS PACKAGE
uH METERING PACKAGE
UG MEG PACKAGE
UR REFRIGERATION PACKAGE
us MOLECULAR SIEVE PACKAGE

‘gb‘}@. Losenl oS g

EGUIPMENT & PACKAGE CODES TABLE

E

mhm ITIONING

AGITATOR AND MIXER
m&ﬂ'ﬂt—fﬁﬁ,mFgg AND EXHAUSTERS
CoLLsm

CAISSIN

CENTRIFLGE

CLARIFIERS AND THICKENERS
CODLING TOMERS

MATERIAL CONVEYING EQUIPMENT
CYCLOMNE

Mﬂﬁﬂ:m TORS AND SEFARATORS

DESUPERHEATERS (PIPING ITEM)
HEAT EXCHANGERS

AIR COOLERS

ELECTRICAL HEATER

FILTERS

FLARES

ELECTRICAL GENERATOR

GAS TURBINE

GAS TURBD EXPRNDER

FURNLTURE
FIRE FIGHTING AND SAFETY EOQUIPMENT
MDSILE EQUIPMENT
MIXER
PUMPE (ALL TYFES)
PIG LAUNCHER

www.mblastsavior.mihanblog.com

SINGLE POINT MODRING

STEAM GENERATORS AND BOILERS
SILENCERS

STACKS

SPECIAL PIPMNG ITEM

TOWER

TURBD EXPANDER

TAM HEATERS

TANKS

TELECOMMUNICATION EQUIPMENT
WELLHEAD AND EDUIFMENT
WORKSHOP EQUIPMENT

SLUG CATCHER

AREA TR ABEBR T EETLGRETTREOATEETERRECIZOASRE TREEE™

ok o o
i

a1
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f')é .I,, o 6‘ I::.

DRUMS - SEPARATORS

MESH

INSULATION E

2 PHASES OR
SCRUBBER WITH
VANE PACK

‘gb‘}@. Losenl oS g
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COLLUMNS
FUMPS
[_-_ 1_-_ NOIZLE JDENTIFIER
-~ - |~e
() [,
CENTRIFUGHL g ROTARY :" W] ——hiiEY [DENTIFIE
o
(@)]
-] l-*—g Ty Slow SledSa L
c - ‘f
E N3
: o g
RECIFROCATING S SLMP HITITITTILER
& .
(V)]
(0]

)
: mﬁ
www.mbi
]

www.mblastsavior.mihanblog.com

WITH MOTOR SCREW
. e T S S i
5 S~
COLUMH WITH
n TRAYS
b DOUBLE OIAPHRAGM

PROFORTIONING 63 5 damealodlS 4 170
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29w g8 iz (Sledl
COMPRESSORS
!_
RECIPROCATING
AR COOLERS CON, D AN\
C}r<3 CENTRIFUGAL & EXPANOER SCREW
— N\ N\ N\ vowe oreFr AIR COOLERS

e é) RV VAVANE

CS190 Sledowo alisre (SlelSs E;

FORCED DRAFT

www.mblastsavior.mihanblog.com
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|) FLOATING HEAD

FLOATING HEAD AND
D COVER PLATE

-4i—-|--il--

llllllllllll

||||||||||||

DCUELE PIFE

FIXED TUBE AND
“ CIVER PLATE

FINNED TUBE

it T
LU S P

CRYOGENIC PLATE FIN

HEAT EXCHANGERS - OTHER

www.mblastsavior.mihanblog.com

SHELL & TUBE SYMEOL TO BE USED
FOR BASIC ENGINEERING

) i i é)')} tS"CJM' aliseo ‘5"@"(“‘" \_@4 SHELL & TUBE

SHELL AND TUBE SYMBOLS FOR DETAIL ENGINEERING

i

—

1

14

.
il

T T
T2

1
I

)

;

AP

[
\
]
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S5yl b Calisee (SlehsCs

DRIVERS

-]

GAS TURBINE

—)

DIESEL MOTOR

_®

AIR DRIVEN

GEAR BOX

N\

5,

‘gb‘}@. Losenl oS g

KETTLE TYPE
U-TUBE

VERTICAL REBOILER
FIXED TUBE SHEET
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O > S O3k Lalisre (SledCl
STORAGE TANKS

www.mblastsavior.mihanblog.com

A

COMED FINED ROODF TaMG FLAT HEAD TaMX
/> [
FLOATING ROOF TANK OPEN TANK

SPHERICAL TaNK DOME RODF TANK
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MISCELLANECUS EQUIFMENT ITEMS

= ] =

PIG ! SILENCER mmﬁ / HE#TIH‘.F

ELECTRICAL HEATER || CYCLONE /I/

(SURFALE)

oy <H(d

www.mblastsavior.mihanblog.com

T (3 (8

PIPE FI.ME TIP SOMIC FLARE TIP Sﬂl'l]l: FLARE TlP SOMIC FLARE TIP

é.ﬁ‘,@a Losenl oS g 176
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COALESCER FILTER ACITATORAMIXER  IMPELLER AGLTATOR
N N
CARTRIDGE FILTER BASKET FILTER

‘5:‘}@. Losenl oS g

SKIMMER

GENERATOR

oy <Hid
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CONCRETE SUMP/BASIN

WEIR

)

BASIN

SUMp

www.mblastsavior.mihanblog.com

GRADE SYMBOL
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KERBED AREA

www.mblastsavior.mihanblog.com
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FUMCTION SYMBOLS

' CONTROL ROOM

. INSTRUNENT ROOM
@ N @ HOUNTED
N e

- LOCAL PANEL

; @ LOCAL ANMUNCIATOR e LOChL B
- Y

f O LotaLLY boUTED i) ShEa A

aalLsBl E oM RES
7 hrs pweron o [Rs] BESERYE AR
R ks VALYE TEST

, SYSTEM
Lo wes FUNCTLON, HOT AVAILAS.E
k| 1O CPERATE G vou

¥ ESD LEVEL iALL APFLICAELE RD. EXCEPT M
[ ¥Yr LOGIC SEQUEMCE NOUTWO CIGITS)

¢
Y
£
£,

HIFS | HIGH TNTEGRITY PROTECTION SYSTEH

|
|
i LCP = UMIT PACKRGEY CONTROL PANEL.

PCS PROCESS NS TRUMENT
1 INTEALOCK HOUNTED BEHIHD
R LOGIC LOCAL CORTROL
K. {TWD DIGITSH
INSTRUMENT
FIRE & GAS _ MIUNTED BEWDND
SYETEM COMTROL PAMEL BN
CONTRE. RONM

K
N7

SIGHAL HARDWIRED TO WGP TAAHSHITTED
Qﬂ'rmmmmmmmuml
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CONTROL YALVES & ACTUATORS

CONTROL VALVE WITH DIAPHRAGM
ACTUATOR (NOTE 1

ON/OFF OPERATED VALVE
(XY, BDV, ESOY OR SDV) (NOTE 1, 2)

MOTOR OPERATED VALYE (NOTE 1)

CONTROL VALVE WITH CIAPHRAGM
ACTUATOR AND HANDWHEEL

HAND CONTROL VALYE
(WITHOUT ACTUATOR)

HINIKUM ST0P

SELF PRESSURE REDUCING
REGULATOR

FLIO) + AIR FAILURE LOCK DPENS
FLIC): AIR FAILURE LCCX CLOSES
PRESSURE REDUCING REGULATOR
NITH EXTERNAL PRESSURE TAP

www.mblastsavior.mihanblog.com

THREE-WAY VALVE IOPEM PATH A
B T0 C WHEN DEENERGISED),

SELF BACK PRESSURE REGULATOR

BACK PRESSURE REGULATOR WITH
EXTERMNAL PRESSURE TRAP

‘gb‘}@. Losenl oS g
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RELIEF VALVES

THREE-WAY SOLENOID VALVE OPEN
PATH A TO C WHEM DEEMERGISEDL
B » SEE TABLE FOR FIRST LETTER.

288 2

PISTOM (PNEUMATIC) ACTUATED VALVE

i HYDRAULIC ACTUATED VALVE %
L2 \

www.mblastsavior.mihanblog.com

MINIUM STOP
PRESSURE/VACUUM
RELIEF VALVE
SINGLE ACTION
THERMAL EXPANSION CYLINDER WITH PILOT
RELIEF VALVE
""'H.HT SI1ZE
--Ems‘r PRESSURE
{BARG!
RUPTURE DISC FOR
CONTROL VALVE EQUIPPED WITH
FRESSURE RELIEF ON-OFF CONTROL AS WELL

6:‘,@4 Losenl oS g 183
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S S 5 oI Lalisee &y

FLOW PRIMARY ELEMENTS

ik CRIFICE PLATE

ELECTROMAGNETIC

ULTRASONIC

FLOW GLASS

VARIABLE AREA METER

404

www.mblastsavior.mihanblog.com

FE
VARIABLE AREA METER e m'*'ﬂmﬁ'
VTN NEEOLE VAL VE @
¢ CORIOLIS
FE
) RESTRICTION ORIFICE X TURBINE (FULL BORE)
FE
— J = PITOT OR AYERAGING PITOT

6:‘,@; Losenl oS g 184
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b et (8 o5 03161 ilicke &,

LE‘I’EL o % *
G290 Hl pl bk
% @ @ INSTRUMENT LINE SYMBOLS
DIFFEHEHIH_ PROCESS/INSTRUMENT LINE
TMHTTEH
BUBSLING TYPE

e —  PNEUMATIC SIGNAL
CAPILLARY SIGNAL

i

CAPACITANCE INTERFACE RADAR GAUGE

—freeepe = HYORAULIC LINE

o SOFTWARE LINK
N N OR SYSTEM LINK

SO C—So—Sg—  SONIC OR RADIATION LING

SI0E MIUNT I0P MOUNT

®

www.mblastsavior.mihanblog.com

‘gb‘}@{ Losenl oS g
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lod (5 o5 0311 Lo § )b
é-géé )'}?' &S)Lzé ww TEMPERATURE

GENERAL NOTES FOR INSTRUMENT COMNECTIONS | |

1 ALL INSTRUMENTS ON VESSELS SHALL BE 329 lbs MINDMUM RATING. TEMPERATURE GAUGE THERMONELL
2, ALL FLANGE COMMECTION OF CONTROL VALVE SIZE UP TO B WHICH LOCATES [N 158 lbs PIPE HAVE 308 ibs RATING FLANGE. WITH THERMOWELL)
VALVE SIZE £ 8 VALVE SIZE { 8 S

L - —L 5 iy
150 et i52® 3224 1500 o N
e NG

e

o
RN
&
Q\O‘ <]
\Q RANGE REPRESENTATION (WITH THERMOWELL)

&

TN
\“@ - 'x"j

THERKOCOUPLE SURFACE MOUNTED (SXIN)
FCS INDICATOR

‘gb‘}@{ Losenl oS g
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G99 H 1 (8105 oyl

TAG NUMBERING

‘53‘}@{ Losenl oS g
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ALL CONMNECTIONS LISTED BELOW ARE FLANGED UNLESS

395 5131 J36 o310

LEVEL GAUGE

FLANGE: 2

2

INST: 3/4'| wPT
FLANGE: 2| 3/4'
LEVEL SwITed | 2° WS- | e
LEVEL m‘m i 4I -
(To#)
DIRECT
MOUNTED 3 - g
TRANSMITTER
FLOW O/F CELL| = 172 NPT | /4

www.mblastsavior.mihanblog.com

OTHERWISE STATED.
\CORNECTION TO EQUIFMENT STRUMENT] VENT &
VESSELS| PIPE | TaM¢ [CONMECTION| DRAIN

THEMOWELLS 2 > 2 - -

PRESSURE . /4

rhoace 2 1 2 |z |

PRESSURE . 174

TR 2 i z |z | AE

0P CELL . /4

o, o ! 2 | wawer | VE

DIAPHRAGH

TYPE PRESSURE| 2 p P r -

GRUGES

DIAPHRAGH

TYPE PRESSURE| 2 » o o -

TRANS.

DIAPERAGH

TYPE PRESSURE| 3 ¥ 7 3 -

DIFF. TRANS.

DIAPHRAGH

TYPE LEVEL 3 . 3 3 -

TRANS.

LEVEL _ _ e

DISPLACERS 2 ¢ KT

LEVEL

DISPLACERS e . - 4 -

(109

0/ CELL X 14"

ILEVEL) 2 2 172" NPT NPT

‘gb‘}@{ Losenl oS g
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TP, 1 - (R TEN b  SESEE TIFEE, 3 - METEAED AATE SRR TR & - T ALY e

¥ —rE

N . :
g" -@"'%,.J"E BRI
%{ﬂ N - = HE

—— m—an RSN ———
&
I

BRI - @] 5 E

THCE, & - FiFL B PUBTEN SVIR-EaT 08 FLENE SR U

oo e ? 'N:%_N:.I Zeroous L e R g

- T v = i)

=y - SNER, O PO E
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e el I O ye
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TYPICAL 2 - CONTROL VALVE MANIFOLD

IF REGUIRED
NOTE 1 r/T KOIE 1
> > D—Iil-fl <
Eﬁ'i 3.*’4'&
[} D
> -

1 «FOR CONTROL VALVE OIAMETER £ €' IN CONFINUOUS SERVICE. COMPLETE
MANIFOLD (BLOCK+BY PASS) SHALL BE PROVIDED.

2 - FOR CONTROL VALVE DIAMETER > 6%, THE KEED FOR INSTALLATION

OF BLOCK AND BYPASS YALWES AROLND THE CONTROL WALVE
SHALL BE DEFINED EY PROCESS CASE BY CASE (HAND WHEEL SHALL
BE PROVIDED [F WO EY PASS, ACCORDING TO PROCESS REQUIREMENTS

3 - 3/4' BLEED 'D' SHALL BE PROVIDED AS FOLLOWS:

= UPSTRERM CONTROL VALVE SIZE > &%

- CONTROL VALVE DPEN BY FLUID FAILURE (FOL ONE MAINTENANCE
BLEED (3/4' BLOCK VALVE WITH BLIND FLANGE) WILL BE INSTALLED
DOWNSTREAM THE CONTROL VALVE.

- CONTROL VALYE CLOSED BY FLUID FAILURE (FC), TNO MAINTENANCE
BLEFDS WILL BE INSTALLED, ONE LPSTREAM AND ONE DOWNSTREAM
THE CONTROL VALVE.

= UPSTREAM CONTROL VALVE SIZE £ 6%

= ONE MAINTENANCE BLEED WILL BE INSTALLED DOWNSTREAM OF THE
CONTROL VALVE WHATEVER THE CONTROL VALVE POSITION ¢0 OR
FC) BY FLUID FAILURE,

4 » BY PASS VALVES SHALL BE SIZED ACCORDING TD FOLLOWING TABLE:

3- THEFLHIEHEIPATDBUJS‘GSI'HLL IN ACCORDANCE WITH TEE PIPING
#55 UNLESS OTHERWISE EPECIFIEB.T[-[EHIMI'IHFLMEEH&TM%LBE @
ﬂ'lhsFﬂHi’H.‘lESﬂESlP'lﬂE‘.

é.ﬁ‘,@a Losenl oS g 190
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FY

LY

£5

an

FK | FS | FA

MiLs | LA

W TS|

FY¥

L

LT

mlw

LE

PCIPT | F¥ | FX|F5 | PA

L1 | LG

FOI | POG | POC | POT | POV | POK | PDS | POA

FEJFI | FG | FC | FT

TE|M |G|

ARALYSIS (4]

BURNER FLAME

HEMLVLLY CPERATED

HOTCR OPERATED WALVE

HULTI YoAIASLE

FOSITICH fees)

PRESSIRE DOFFERENTTAL

TEMPERATURE

VOLTREE

192

‘53‘}@.3 Losenl oS g



TABLE G.1- PIPE COMPONENT-NOMINAL SIZE (METRIC- IMPERIAL) o
&
“NOMINAL SIZE NOMINAL SIZE NOMINAL SIZE NOMINAL SIZE ;
DN{1) NPS(2) DN NPS DN NPS DN NPS {
6 Ya 100 4 60 24 1100 44 &
15 Y, 125 5 26 1150 46 £
20 % 150 6 28 1200 48
25 1 200 3 30 1300 52
32 N 250 10 800 32 1400 56
40 2 300 12 850 34 1500 50
50 350 14 900 36 1800 72
65 , 400 16 950 38
80 2 450 18 1000 40
90 3 500 20 1050 42
3132

1) Diameter Nominal, mm. www.mblastsavior.mihanblog.com

2) Nominal pipe Size. Inch.



http://www.mblastsavior.mihanblog.com

DN and NPS Equivalents

DN (mm) NPS (inches) DN (mm) NPS (inches)
15 1/2 350 14
20 3/4 400 16
25 1 450 18
40 11/2 500 20
50 2 600 24
80 3 650 26
100 4 700 28
150 6 750 30
200 8 800 32
250 10 900 36
300 12 1000 40

v gryrorncey He



G
ATM :
IMPERIAL-METRIC IMPERIAL METRIC 1
PRESSURE PRESSURE PN ".'
CLASSES CLASSES DESIGNATION t\
150 20 25 25 £,
300 50 125 6
400 68 250 10
600 100 gool(1) 16
900 150 {2)
1500 250 800 25
2500 420
4500 760 ) .
www.mblastsavior.mihanblog.com
Equivalent pressure ratings _designations Rating designations which have not exact equivalents
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TO ATM
AT SAFE LOCATION

34"
-

Lol Jre

PLAKT ITEM




Table 3 - Valve arrangement requirement for PSVs

Sweet Service Sweet Service
less than 600# Sour & Steam Service

600#
. ' 600# an ore less than 600#
single single

Service

SV's inlet block valves doubled single
SV's outlet block valves single single single single
SV's bypass valves doubled (2) (3) doubled (2) (3) doubled (2) (3)  doubled (2) (3)

AUTOMATIC BLOW DOWN

TO FLARE TO FLARE

4 SPEC BREAK

od

LO
I I

ns n SPEC_BREAK
== ==
600 mm @ mﬂmw
mf: mog
FB FB
TSO TS0
(o
FB
LUO FB
Lo
PLANT PLANT

GENERAL SERVICE HIGH PRESSURE SERVICE




MANUAL BLOW DOWN

TO FLARE TO FLARE TC FLARE

W —@

PLANT
GENERAL LOW TEMPERATURE  HIGH PRESSURE EQUIPMENT

Fig.5- Vent to blowdown arrangement — Manual blowdown




1“ ﬂ

5!4 NC
ot
HDTEl .
I IJ_I * ﬁ A:;C -
NC 3;4M: 34 - -
N
L)

Fig.6- Pump Isolation - General Service

]




Fig.7- Pump Isolation - Hydrocarbon Service/High Vapour Pressure/Bubble Point

Service/Hot Oil Service t




!

Table 4 — Valve arrangement requirement for Pumps suction /discharge

. Sweet Service Sweet Service &
Service 60 less than 600% Sour & Steam Service
i 600# and more  less than 600#
Pumps suction/discharge single single doubled (1) single
ock valves

Note 1: ESD valve may be used as second block valve.




Fig.11- Compressor Isolation - typical arrangement




Table 5 - Valve arrangement requirement for control valves

Sweet Service Sweet Service
Service 600% less than 600 Sour & Steam Service

600# and more  less than 600#

|Control valves block valves single single doubled single
[Control wvalves by-pass single single doubled (1) single
valves

Note 1: One valve is used for throttling purposes (usually a globe valve), and other for
isolation as per piping specification.

Table 6 - Number drain valve around control valves

Seevivia Valve Upstream Upsi_:r:_aam Downstream Dmnglqtream
type vent drain vent drain
puecss | 0 | Y= [ N | N 3
Saturated Gas FF? i: Eﬁ \':‘; ,:,E
wetuts | 2| N | Y= | M |




Fig.10- Control valve — arrangement for high pressure service

]
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GAS LINES

'I'CI LiNIT

| ﬁ- 399

FROM UNIT

!

Fig.1. B.L. arrangement for gas lines — General (inlet or outlet)

]




il Mﬂ I LIOUID LINES

™ 10 uNiT
NOTE 1
e |
= - MT.' I | | LIOUID LINES
* | EROM UNIT
MOTE 1

]

Fig.2. B.L. arrangement for liquid lines — General (inlet or outlet)

] |




PIPING CLASE /
INSLULATION ! FLLID-

CODE BREA K 3 ;f,r 2

SHIEPA
S/ Wcse
HP SOUR GAS INLET e L
- . LI

PIPING CLASS/
SULATION | FLUID ——
CODE BREAK

o

m i NOTE 1

11

Fig.3. B.L. arrangement for HP Sour Gas - inlet

Tt




PIPNG CLASS NC
MSULATION ! FLUID ——— = ‘@'
CODE BREAK
mTE 1

Fig.5. B.L. arrangement for LP Sweet Gas - outlet




Note 2: For sweet gas, block valves will be represented as following:
e Forrating 150#. - O=8" —, “gate valve”;
-©0210" —  “ball valve”
e For rating 300#: “ball valve™;
e For rating 600#: “ball™;

S =
T M BN FLARE I o RS R
_HEADER )ﬁ:
- I
NOTE 1 N
il L
X

Fig.6. B.L. arrangement for Flare

]




Utilities Battery Limits

G

L
¥

‘ 7
F

?
1
>
ﬁg.#{:
56
bor

1b<3-
é

2

Fig.7. B.L. arrangement (Note 1) Fig.8. B.L. arrangement (Note 2)




TABLE 1: UTILITY BATTERY LIMITS

Double block B/L Valve
Vent Drain

& Bleed valve by-pass
Steam condensate (Low pressure) Mo Yes Yes No
(CL)
Steam condensate (High pressure) Yes Yes Yes Yes
(CH)
HP Steam (SH) Yes Yes Yes Yes
LP Steam (SL) No Yes Yes Yes




MP / LP Fuel gas (LFG) No Yes Yes No
| Nitrogen (N) No Yes No No
Instrument air (l1A) No Yes No No
Plant air (PA) No Yes Yes No
Boiler Feed Water (BW) Yes No Yes Yes
Utility water (UW) No No Yes No
Demin. Water (TW) No No Yes No

Note: 1. All bafttery limit valves are to be provided with an appropriate blind for
positive isolation.




NOMINAL SIZE OF L SIZE OF BY | NOMINAL SIZE OF BY
MAIN VALVE PASS VALVE FOR PASS VALVE FOR

WARMING-UP OF PIPE | PRESSURE-

AND PRESSURE- BALANCING

BALANCING OF LINES

WITH LIDITED

VOLUMES

IN IN IN

DN NP5 DN NPS DN NPS
150 6 20 Y 25 1
200 8 20 Y 40 1%
250 10 25 1 4 1%
300 12 25 1 50 2
350 14 25 1 50 2
400 16 25 1 80 3
450 18 25 1 80 3
500 20 25 1 80 3
600 24 25 1 100 4




Table 3.1. Vent and drain for piping

Pipe Size Vent Size | Drain size
(in) (in) (in)
4 & below 3/4" 3/4"
61to 10 3/41 1"
12 & above T 2v

!

VENTS AND DRAINS FOR VESSELS

Volume or diameter of vessel |Vent size Drain size
(m® or mm)

V<750rD< 4500 2" 2"

75<V <2200r - 3"

4500 < D < 6 000

220 <V < 420 or 4" 4"

D= 6 000

V=420 6" 4"
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EQUIPMENT IDENTIFICATION

LEID;'“NDC’W)

=
NEXCAVDDRMCX

DE
GE

EIRST DIGIT — PROCES FUNCTION

AIR COOLER

BOILER

COLUMN

DRUM

HEAT EXCHANGERS

FILTER

FLARE

ELECTRIC GENERATOR
HEATERS

INCINERATOR

EJECTCOR

COMPRESSOR, BLOWER, FAN
SCRAPER LAUNCHERRS/RECEIERS
METERING SYSTEM
MIXERS, AGITATORS

PUMP

REACTOR

STACK

STORAGE TANK

PACKAGE UNIT
MISCELLANEOUS EQUIPMENT
MOBILE EQUIPMENT
SAFETY EQUIPMENT

SECOND DICIT — SUPPORTING FUNCTION

DIESEL ENGINE
GAS MOTOR
ELECTRIC MOTOR
STEAM TUREBINE
GAS TURBINE

UNIT No.

EQUIPMENT IDENTIFICATION CODE
SERIAL NUMBER

DUPLICATION SUFFIX FOR
IDENTICAL EQUIPMENT
ASSOCIATED EQUIPMENT

SUFFIX

XX~ X)0K — XX X~ XXX




FLUID IDENTIFICATION

CODES

s>FF

AR

EXHAUST AR
INSTRUMENT AIR
PROCESS AIR
UTILTY AIR

Dc
DG
oF
DR

Ds

CLOSED DRAIN

AMINE DRAIN
CAUSTIC DRAIN
GLYCOL DRAIN
PROPAMNE DRAIN
HIDROCARBON DRAIM

SOUR WATER DRAIN

mSR8 § 882z5H

w
28

CHEMICALS

ANTI FOAM

VOLATILE AMINE

BIOCIDE

COLD CONDENSATE
CLEANING AGENT
(DISTILLATION)
CLEANING AGENT

(ELECTROCHLORINATION)
COAGULANT

CORROSION INHIBITOR
POLLUTED COMDEMSATE
DEMULSIFIER

OXYGEN SCAVEMGER
SODIUM HYDROXIDE

2fe

STEAM

HIGH PRESSURE STEAM
LOW PRESSURE STEAM
MEDIUM PRESSURE STEAM

$3 ss5237 8329¢9

WATER

BOILER FEED WATER

DRINKING WATER
FIRE WATER

PR OCLBSED DRAN

PROCESS WATER
DEMINERALIZED WATER
UTILITY WATER

FOAM SOLUTION WATER
{(FRE FIGHTING)

SOUR WATER
WATER (SPENT OR WASTE WATER)

CONDENSATES

L RO BT
CH HIGH PRESSURE
STEAM CONDENSATE

CM HEDI RESS
STEAM CON SATE

FLARE

ACID GAS FLARE
HIGH PRESSURE FLARE
LOW PRESSURE FLARE

FES

FUEL
oo DIESEL OIL
FG FUEL GAS
INERT GAS
IG INERT GAS
N NITROGEN
MISCELLANEOUS
ATM ATMOSPHERIC VENT
Cé CATALYST
Lo LUBE OIL
SG SEAL GAS
SO SEAL OIL



2 29°pQ¢

6265398

PROCESS

AMINE

FRESH CAUSTIC

FLUE GAS

HYDROCARBON GAS

ACID GAS

PROCESS/
NON—CORROSIVE/SWEET GAS
SWEET GAS FROM DEHYDRATION
UNIT (PRODUCT)

SOUR GAS

GLYCOL (TEG)
HYDROCARBON GAS
HYDROCARBON UIQUID

LEAN CAUSTIC

SULFUR (UQUID)

PROPANE

SULFUR (SoOUD)

5§ 8% 3

SEWER

CHEMICAL SEWER

NOMN = CONTAMINATED SEWER

?IL‘f WATER
OPEN DRAIN

SANITARY SEWER




Description

Pipe [ Temp. | Con Flange
Class Material Mawrial | oo | Allow. | service / Fluid Rating
group ax T mm Face
< i
v | v | s | 3 | 1o | eRARRG | %
A31F | CaonSteel | Gr11 | 2/ | 3 | eneTespswsos; | '5E
A3S1F gml KCS
1 el (KCS) 29/ 1508 /
Wet H2S Gr.1.1 250 3 GS,GA AM.CA RE
ressstant
A23F | CarbonSteel | Gri 'é—?d’ 15 GN,HC.GTWS.GM Bas /
o I
A33F | CabonSteel | Gria [ 22 | 3 GN.GTWS -4
A3S3F Ksitml KCS
eal ( ) -29 f 300 /
Wet H2S Gr11 | e 3 GSAM AF
resistant
B2 1F LTCS ey | B¢ NIX PRDP o
B3 1F LTCS Gr.1.1 'g 3 GN ‘5;’;*’
B2 3F LTCS Gr.1.1 'ggﬂf 15 PR “g’
-29-’ 15"”-'
M13F | SSTP304L Gr23 'g&' 1 AF 3‘;‘?; /
N13F | SSTP321 Gr24 'ggc;' 1 CH 3%‘;"
wr1p | HOPEPipe o/e0 | o FW .
Carbon steol 20/ 1508 /
ARG/ e e Gr11 o 15 FW . IA el




ABBREVATIONS

CeB

ANALOG TO DIGITAL
ABOVE GROUND

AlR SUPPLY

ATMOSPHERE

BATTERY LIMIT

BLOWDOWN

BLOW COWN VALVE
CORROSION COUPON
CORROSSION PROBE

CAR SEAL CLOSED

CAR SEAL OPEN

DRAIN

DOUBLED BLOCK AMD BLEED VALVE
DISTRIBUTED CONTROL SYSTEM
DOWN HOLE SAFETY WVALVE
DISPLACEMENT

DIFFERENTIAL PRESSURE
EROSION COUPON

ELEVATION

ELECTRICAL RESISTANCE
EMERGENCY SHUTDOWN
EMERGENCY SHUT DOWN VALVE
FULL BORE

FAIL CLOSED

FIRE AND GAS SYSTEM

FAL LOCKED IN POSITION
FAIL OPEN

FLOWING TUBING HEAD PRESSURE
GAS OPERATED VALVE
GUIDED WAVE RADAR

HIGH HIGH UaulD LEVEL

HIGH UQUID LEVEL

HANDLE REMOVED

HAMD SWITCH

INSTRUMENT AIR

INTERMAL CISMETER

KEr INTERLOK CLOSED

KEY INTERLOK OPEM

LOCKED CLOSED

LOCAL CTRL PANMEL

LOW LQUID LEVEL

LOW LOw LiouID LEVEL

sP

3565622989334

UNE NUMBER LIMIT

LOCKED OPENM

LIQuID SEAL

MAGNETIC

MAGNETOSTRICTIVE

MAXIMUM

MCTOR CONTROL CENTER/SWITCHGEAR
MINIMUM

MOTOR OPERATED VALVE
MASTER VALVE

MANWAY

NORMALLY CLOSED

NORMAL UQulD LEVEL
NORMALLY NO FLOW
NORMALLY OPEN

PUSH BUTTON

PRESSURE CONTROL VALVE
DESIGN PRESSURE
PROGRAMMABLE LOGIC CONTROLLER
FIFING SPECIAL

FRESSURE SAFETY VALVE
PRESSURE AND VACUUM RELIEF VALVE
REDUCED BORE

HYDRAULIC RETURN
RESTRICTION ORIFICE

DELUGE VALVE

OPERATOR WORK STATION
SPECTACLE BLND

SAMFLE CONMECTION
FROCESS SHUTDOWN
SHUTDOWN VALVE

SIGHT GlAsS

HYDRAULUC SUPPLY

STEAM OUT

REWMOVABLE SPOOL
STOP/START

TRAF

TEST CONNECTION
TEMPERATURE CONTROL VALVE
DESIGN TEMPERATURE
TEMPERATURE [INDICATOR
TANGET LINE TO TAMGENT LINE
TIGHT SHUT OFF
TEMPERATURE SAFETY VALVE
THERMOWELL

UTILITY CONNECTION

UNIT CONTROL PAMEL

UNDER GROUND

UTIUTY STATION

ULTIMATE SAFETY SYSTEM



85355

VENT

VORTEX BREAKER

VENDOR FURNISHED

VARIABLE SPEED DRMVE

ON/OFF VALVE

SHUT—IN TUBING HEAD PRESSURE




LINE IDENTIFICATION

INSTRUMENT LINES IDENTIFICATION

INSTRUMENT SUPPLY OR
CONMNECTION TO PROCESS

P — MAIN PROCESS PIPING

e e e e —_ ELECTRICAL SIGNAL
¢ 4 SECONDARY PIPING
P ? BATTERY & PACKAGE LIMIT

e W} CAPLLARY TUBING
_ ELECTRICAL TRACING S S S S HIDRAULIC LUNE
—————————— - EXISTING LNE P — ? INTERMAL SOFTWARE LINK

OR SYSTEM LINK

e ———— UNDERGROUND LINE

PIPING — CONTINUATIONS & CONNECTIONS

R R R —— JACKETED UNE

FLOW DIRECTION ARROW
INSTRUMENTATION ARROW

(3
FREE DRAIMNING =
@ ARROW FOR CONTINUATION
!
AT
ATT2
ATT3
ATT4

SLOPED UNE
INTERRUFTION LINE

CONTINUATION BETWEEN FID'S DWG MR
ATT4: SPECIFIC DRAWING NUMBER AND TO READ:
FELD ZONE SEQUENTIAL MO. 101

NO UQUID POCKET

ND VAPOR POCKET

AT

ATT2

TEXT BOX

A FLAG
A

/TN




PAINTING, INSULATION AND TRACING CODE

CU‘.I‘_D"UZ “CIMmMoOm®»

ACOUSTIC INSULATION

SOLAR INSULATION PROTECTIONM
COLD INSULATION

DUAL INSULATION (HOT AND COLD)
BELECTRICAL TRACING

HOT INSULATION

STEAM JACKETED LINE

NO INSULATION

PERSONAL PROTECTICN
PAINTING

STEAM TRACING

UNDERGROUND EXTERNAL COATING

IF NO INSULATION CODE IS GIVEM IN THE LINE MNO. IT HAS
THE SAME MEANING AS 'N° (NO INSULATION).

NOZZLES [DENTIFICATION ON VESSELS,

REACTORS AND TOWERS

LINES IDENTIFICATION

LINE SIZE (IN INCHES) j

FLUID IDENTIFICATION CODE

P & ID SEQUENTIAL NUMBER
SEQUENTIAL NUMBER

INSULATION
EXAMPLE

XX~ J00(—)00X~ XKK-Y000X—J00K -

UNIT CODE

PIPING CLASS
& TRACING CODE

14"—GS—ICU—100—013—A21F—P

NOZZIE  |DENTIFICATION SYMBOL

»
R

i{4mIUZIF§LIOﬂWBQW

INLETS

OUTLET

CONDENSATE

DRAIN OR DRAW—OFF

FEED

LEVEL GAUGE OR GAUGE GLASS
HANDHOLE

PUMPOUT

LEVEL INSTRUMENT (ALSO LT, LG)

MANHOLE

REBOILER CONNECTION

PRESSURE CONNECTION (ALSO PT, PG)
REFLUX

STEAM OR SAMPLE CONNECTION
TEMPERATURE CONNECTION (ALSO TG, TT, TW)
VAPOR OR VENT

RELIEF VALVE CONNECTION

(OVERSIZE UNLESS ACTUAL SIZE KNOWN)

* USE E OR K WHEN NON OF THE OTHER SYMBOLS APPLY.
DO NOT USE I, O, ©Q, U, X. ¥, OR Z.



[ 1) FREE DRAINING : LIME TO BE ROUTED TO A POINT DESIGNATED WITHNC
LIGUID POCKET AND NO VAPCR POCKET IN THE LINE.
LAYOUT :
A

— .

FLOW: A — > B

(2) SLOPED LINE ELEVATICN CHAMGES ARE CONTINUGCSLY DOWNWARD CHLY,NO POCKETS
ARE PERMITTED. SPECIFIC SLOPES REQUIRED ARE SHOWN BY SYMBOL,
LAYOUT :
A

—

FLOW: A —— =B

{3 )NDLIQUID POCKET:  NO LIQUID POCKET IN THE LIME.
LAYOUT :

5 L.

FLOW; A —=B

{4)NOVAPOR POCKET : NOVAPOR POCKET IN THE LINE.
LAYIOUT :
B

“
FLOW: A ——— =B

{5) GRAVITY FLOW : ELEVATIONS DOWNSTREAM NEVER EXCEED INLET ELEVATIONS,
LINE MAY CONTAIN LIQUID POCKETS AND VAPOR POCKETS,

LAYOUT :
A

_I_I_B

FLOW: A =~ B




01. IDENTIFICATION OF SYMBOLS USED IN THE PRESENTATION OF INSTRUMENTATIONS ON P&ID GIVEN IN
DOCUMENT. IN ACCORDANCE WITH FOLLOWING STANDARDS NIOEC.- SP -00 -55( O ), IPS - Eij - 230.

04. ALL HYDROCARBON VENTS TO ATMOSPHERE SHOULD BE VENTEIRT MINIMUM 3 METERS VE
THE NEAREST OPERATING PLATFORM EXISTING WITHIN A RADIUS OF‘METERS (IPS-E-PI-240).

05. ALL STEAM VENTS TO ATMOSPHERE SHOULD BE VENTED AT MINIMUM 3 METERS ABOVE THE
NEAREST OPERATING PLATFORM EXISTING WITHIN A RADIUS OF 7.5 METERS ( IPS - E - PI-240).

06. THE INSTRUMENTATION SHOWN FOR VENDOR PACKAGE UNITS ]@INIMUM F'ROCESJEOUIREMENT.
VENDOR TO PROVIDE ADEQUATE INSTRUMENTATION FOR SAFE OPERATION AND MACHINE SAFETY.
|
13. PSV ISOLATION VALVES ( UPSTREAM / DOWNSTREAM ) SHALL BE OF FULL PORT SIZE,
THE VALVES HAVE TO BE MOUNTED WITH STEM HORIZONTAL OR DOWN SLOPED.

14, ALL FT, PT ( WITH DIAPHRAGM ) AND DP TYPE LEVEL INSTRUMENTS IMPULSE LINE MANIFOLD
INCLUDING ISOLATION AND DRAIN VALVES ARE TO BE STEAM TRACED ON STEAM TRACED LINE.

15. ALL CLOSED PRESSURE RELIEF VALVE DISCHARGE LEADS SHALL BE FREE DRAINING FROM
PRESSURE RELIEF VALVE TO THE TOP OR SIDE OF THE DISCHARGE HEADER. PSV INLETS AND
OUTLETS TO BE FREE DRAINING INTO SOURCE VESSEL AND INTO FLARE HEADER RESPECTIVELY.

16. WEEP HOLES ARE PROVIDED AT LOW POINTS OF PRESSURE RELIEF VALVE AND RUPTURE DISC
OUTLCET DISCHARGING TO ATMOSPHERE.



PROVIDED BUT ARE NOT SHOWN ON THE P&ID. VENT FOR HYDRAULIC TEST PURPOSE SHALL BE

PROVIDED ONLY FOR 2" AND LARGER LINE.

11. ALL VENTS, DRAINS AND BLEEDER VALVES ARE PLUGGED OR BLIND-FLANGED AS PER PIPING
SPECIFICATION. ALL VENTS AND DRAINS OF VESSELS ARE GATE VALVES WITH BLIND FLANGES.
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INSTRUMENTATION

B - BeE — BiENG — IETEULENTANON F

BING = VALVES FBME = FINGS FING = CONTIHUANOWS & CONMECTIONS O i BELIEF VALVE

BATE T TLEMTT ARDEMELS |GRASLISE ¥ SRR :m—:;nmm PUSILAT O EOULE RELET VLT
T T

[, T s PR, i) DOesREs SETT WP CTRRTE Caf¥ o L - T R g
AASED TEE

AL VT FUL B
AL sk R L WO
mall el ol cLosn

BLSSE Wl

BUTTERPLY WRLWE

EIHTA TRES M A

iais LI VLT

WALE WITH WOl ST
R i

S AR LB s

A wr el
ER L E

CHEDE welvE

FFG TLAST SEONTATR
B RAATION CHRRD

il lbov bddoo b4 35 E 448 54 bt 8

+11§u+

1

FAU®E {0 o btt

L

L ruAsin

Flasabs s AL FIATT

FESALE PG

M P

A S T

FLEMISE HOSE &7 Ghl0s TCRFueG

Lot T

LR sTReels

GEH DAL TWE STRalEN

COMPHETROR BUCTION Rk T

IF M ST B e PR SRETIOR
STEmm Trar WTH BT STl
[MCEMTE O FrowiErssl TrE

MmN,

viri e s

USRI [T
W A TS

fos s T

fete Bl mal P
TWPE S M SHEE

UTLITT aTies e

WOl 1 TR
OOMECTNT T & PATTTLLEY RETenew
BTNl R

HSHLET B

A PSR,
ey panis yiEsE

ixemnR Gl B OE-04 b o k44

CHENCE, ), TR SFTE asD M

conleol wivEs el aCTasTo

Y OFTROTTY WOLF ST

PLECTLLY PRESTLD SR L L

DRNTROL, ST WL [N CRCMRACN SCTLTCE)
COMTE], SlEWE e (WT4 Sediiein e CR)

DOMTSL. ol &0 (RaSWiald ACTLATOS s
e, CeTRuTm

COMTRL weles Wi (B sCTLATON al
BT

VRLME WITH DU BCTATE TG TV

Mok b P Py

MR E WA U Al DOUBLE Al TG

TP CECRATT CLOAE AL

@ v el e

Bl sl T vl aCPaTos
S AT

110 P4 fa R @

hﬂ‘:ﬁmm
—E@Mﬂﬂj

_ﬁ_ AT sall, A HEEL
-ﬁ— EOTEUIE T

—g— ARSI

—&- ABSCE) ke W el AR
B epen e spen
P

3 v WLESOND ALl HTH meeUAL FESET
3wy WLED WS WTH EEeOTE MEIET

a w L

T & T D WHES CEEAER)

Ho 45 4 4o

T

FECSROSL S G FEGULATON
o Bl P e T

e
:
|
E

B
|

Gl De-m STl

;;.
F
+
I S

_ C —
L Tt

L =TEs =R
B e
= = muﬂ

E= S —
i‘ P —
@ Pt ez
[ s rg

| et

244 TEL LFETERLELE FUETION UL
RPY LR URAT NOTAE TeRE

deoEnen T B9 D8 NENT)
O SORRCINGS RESITOR WLECTION el

SR Bd S

Bl an D AelDAT AR N
o oo [am ] o o o ]
o | o [ = e B s




PIPING — VALVES

PIPING — FITTINGS

PIFING

— CONTINUATIONS & COMMNECTIONS

GATE WALVE NORMALLY CLOSED

BALL WALVE FULL BORE

BALL WAIVE REDUCED BORE

BALL WALVE NORMALLY CLOSED

GCLOBE walvE

GLOBE VALVE MORMALLY CLOSED

ANCGLE VALVE

NEEQLE WALVE

BUTTERFLY WALVE

DIMPHRAGM VALVE

CONICAL TAPER PLUG WALVE

MNIMUM FLOW WALVE

133784158 8 13

IR

=

1

—~{l—

—ITI—

I

._|:|._h

CLAMPS ASSEMBLY [GRAYLOCK)

CORROSION SLEEVE

EXPANSION BELOW

BLIND FLANGE

INSULATING JOINT

MAM HOLE

PAN TAIL

SPECTACLE BUND QLOSED

SPECTACLE BLIND OPENEDR

FLANGES AMD ORIFICE PLATE

FEMALE PLUG

“RCEN NIOKCR ol QIR Sl &

Y STRAINER

T STRAINER

BARRED TEE

45" PIPC CONNECTION N WAIN PIPC DIRCCTION

STEAM TRAP WITH BUILT—IN STRAIMNER
{THERMOSTATIC OR THERMODYNAMIC TYPL)

STEAM TRAP WITHOUT BULT=IN STRAINER
(THERMOSTATIC OR THERMODYMAMIC TYPE)

VORTEX BREAKER

CORROSION COURON
WITH ACCES FTTNG

CORROSION PROBE

ELECTRICAL RESISTANCE PROBE

SAMPLING COMMECTION
(TrPE SEE PID SHEET)

UTILITY STATION GROLP

TEE-IN

HOOK UP CONTINUATION




dlitows pd4sc it

MiNIMUM FLOW VALVE

SLIDE GATE WALWE

VALVE WITH NOISE REDUCTION

CARTRIDGE

VACUUM AIR RELEASE VALVE

BREATHER WALWE

4 WAY WALVE

3 WAY WALVE

HAMD AMGLE WALVE

PIPING CLASS SPECIFICATION
BREAK/INSULATION CHAMGE

R ]

[

—h—

~+=—

THREADED PLUG

ECCENTRIC REDUCER
{TOP FLAT)

CONCENTRIC REDUCER

SPECIAL PIFING ITEM

FLEXIBLE HOSE

FLEXIBLE HOSE WITH QUICK COUFLING

REMOWABLE SPOOL

WELDED SPOOL

TEMFORARY TYFE STRAINER

DUPLEX STRAINER

CONICAL T™YPE STRAINER

COMPRESSOR SUCTION MUNE STRAMNER

CHEMICAL INJECTION POINT

HOOK UP CONTINUATION

CONMECTION TD A PARTICULAR METWORK

CONTINUATION BOX

SUPPUED BY VENDOR

CRAN FUNNEL
(OD—OPEN DRAIN SYSTEM)

YEK e B I N

CHEMICAL SEAL FOR PIPING AND FLANGE

INSTRUMENTATION
CONTROL VALVES AND ACTUATORS

MANUALY OFERATED ANGLE CHOKE

REMOTELY OPERATED ANGLE CHOKE

CONTROL GATE WALVE (WITH DIAPHRAGM ACTUATOR)

CONTROL GLOBE WALVE (WITH DIAPHRAGM ACTUATOR)

CONTROL WALVE WITH DIAPHRAGK ACTUATOR +
MAMNUAL OPERATOR

CONTROL VALVE WITH DIAPHRAGM ACTUATOR AND
POSMONER

VALVE WITH CYLUINDER ACTUATOR SINGLE ACTING

BE P PP PRy

VALVE WITH CYUMNDER ACTUATOR DDUBLE ACTING




FLUSH BOTTOM VALVE — = SLEEVE EXTENSION
_fL EXPAMNSION LOOP
—= FLOW
_‘:'3’_ STEAM TRAP WITH BUILT-N STRAINER (THERMOSTATIC OR THERMODYNAMIC TYPE)
1 FOOT VALVE WITH STRAINER
FLOW _‘i‘_ STEAM TRAP WITHOUT BUILT-IN STRAINER (THERMOSTATIC OR THERIMODYNAMIC TYPE)
FLOW
FOOT VALVE

+ STEAM TRAP WITH INTEGRAL CHECK VALVE (BUCKET TYPE)

-0

SELF DRAINING VALVE

3 D+ -

STOP CHECK

METERING COCK

AUTO RECYCLE VALVE

VALVE FOR BODY BLEED

d

GATE VALVE BLINDED OFF




INSTRUMENTATION
CONMTROL VALVES AMD ACTUATORS

AND TRAVEL STCP

SELF OPERATED GATE WALVE

SELF OPERATED GLOBE VALVE

MOTORISED ANGLE VALVE

Pye R

3 WAY COMNTROL WALVE
BALL VALVE WIMTH CYLINDER ACTUATOR

SINGLE ACTING

E— BALL VALVE WITH CYLINDER ACTUATOR
DOUBLE ACTING

J@
(] MOTORISED BALL VALVE

MOTORISED BALL VALVE/HANDWHEEL
MOTORISED VALVE

SOLENOID WALYVE

SOLENCID VALWE WITH MANUAL RESET

SOLENOID VALNE WITH REMOTE RESET

kb oo

CONTROL VALVE WITH DIAPHRAGM ACTUATOR

= 45 48 4

<

el B R

3 WAY S0OLENOID VALVE

3 WAY SOLENQID VALVE WITH MANUAL RESET

3 WAY SOLENQID VALVE WITH REMOTE RESET

3 WAY SOLENOID VALVE
(OPEN PATH A TO C WHEN DEENERG)

HAND CONTROL VALVE

SELF BACK PRESSURE

PRESSURE REDUCING REGULATOR
WTH EXTERMAL PRESSURE TAP

BACK PRESSURE REGULATOR
WTH EXTERMAL PRESSURE TAP

ON/OFF QPERATED VALVE
(xV, SDv, BDV, ESDV)

ANGLE CONTROL VALVE




SYMBOL DESCRIPTION

| 1 OPEM VENT

SYPHONE DRAIN (SEAL LEG)

LICUID SEAL, OPEN

LIQUID SEAL, CLOSED

/I\ BURSTING DISC

—t SGL~— SIGHT GLASS

o

_”—-l_T—H— DESUPERHEATER

— <]—o— EJECTOR
J C JET MIXER

G RING HEADER

SP
XXX

OPEN VENT WITH
BIRD SCREEN

CALISRATED LEVEL GLASS

JET AERATOR

SPECIAL [TEM




H==H

m H>>>>>>H| )

FLAME ARRESTOR (GENERAL)

EXPLOS|ON-PROOF FLAME ARRESTOR (EXPLOS|ON COMES
FROM THE SIDE OF THE RECTANGULAR)

DETONATION-PROOF FLAME ARRESTOR

FIRE-RESISTANT DETONATION-"ROOF FLAME ARRESTOR
WITH QUTLET TO THE ATMOPHERE

FIRE-RESISTANT FLAME ARRESTOR

SILENCER

FILTER FOR COMPRESSOR




SYMBOL

\TL
b

Sk o

DESCRIPTION

BUCKET (BASKET)
TYPE STRAINER

TEMPORARY STRAINER
{COME TYFE]

T-TYPE STRAINER

Y¥-TYPE STRAINER

¥-TYPE STRAINER
{WITH VALVED DRAIN)

DUPLEX STRAINER

PULSATION DAMPENER

FLEXIBLE HOSE WITH
QUICK COUPLING

FIRE HYDRANT

FIRE HYDRANT
WITH MINITOR

DELUGE VALVE

HYDRANT WITH WATER MOMNITOR

HYDRAMNT WITH
FOAM MCNITOR

SYMBOL

*

u
=l

DESCRIPTION

FILTER (GENERAL)

CARTRIDGE TYPE FILTER

PROPELLER MIXER

INHLINE MIXER (STATIC)

TUREINE MIXER

MOZZLE (ELINDED OFF)

FLEX|BELE HOSE

EXPANSION JOINT

"DRIP RING" OM CATALYST LINES.
SEE DETAIL ON SECTION 3

SWING ELEOW




L]
]

ol @\, wew e

YARD HYDRANT Eig BREATHER

HOSE REEL

FOAM HOSE REEL —&I— SPRAY NOZZLE DEVICE
s

TIE-IM
ELEVATED FIRE MONITOR

PROGRESSIVE NUMBER

REMOTE FIRE MONITOR

7 %

FOAM MONITOR é 7/ -
G

ELEVATED FOAM MONITOR

REMOTE FOAM MONITOR E:::'—L STRAHAMAN-RHAM PISTON VALVE

LOADING ARM (BASIC SYMBOL)
AR TRAP

PULL BOX FIRE ALARM (ALARM BUTTON)

HYDROCARBON DETECTOR

T
HALON PROTECTED AREA — I—U—l —  WATERTRAP




FOAM CYLINDER(S)

FOAM CHAMBER

SFRAY

EMERGENCY (SAFETY) SHOWER EQUIFPED
WITH NO FREEZING DRAIN VALVE

EYE WASHER EQUIPPED WITH ON FREEZING
DRAIN VALVE

EXHAUST HEAD

CUTLET TO THE ATMOSPHERE FOR STEAM/GAS

INSULATION ON EQUIPMENT

FLARE HEADER

sC

|

_E

P4

FS

PWSO

Ccé

SAMPLE CONNECTION

HAND PUMP

AIR DRIVEN
PORTABLE AIR PUMP

kg DRY CHEMICAL
PORTABLE EXTINGUISHER

Skg DRY CHEMICAL
FORTABLE EXTINGU|SHER

50kg DRY CHEMICAL
WHEELED EXTINGUISHER

Bkg CO2 PORTABLE
EXTINGU|SHER




INSTRUMENTATION RELIEF VALVE MISCELLANEQUS

PRESSURE OR VACUUM RELEF VALVE B BIRD GRID
INSULATED LINE
X: INSULATION CODE
PILOT OPERATED RELIEF VALVE

I INSULATED EQUIPMENT
X: INSULATION CODE
PRESSURE AND VACUUM RELIEF VALVE

B PHYSICAL BARRIER

e
%-
4 :
@@ ATT1: SIZE
r ATT2: BURST PRESSURE
ke VACUUM RELIEF VALVE % SERVICE CONECTION
_— K

QUICK EXHAUST VALVE

PRESSURE AND VACUUM RELIEF

MANHOLE COVER FLAME ARRESTCOR

ATT1: CAS

E
ATTS: SEY PHtssure Barc

PRESSURE SAFETY VALVE

VENT(HOOK TYPE)



TYPE 1-—-RETRIEVABLE INJECTION QUILL
RIGHT ANGLE SPRAY NOZZLE TYPE
(COSASCO TYPE OR EQUIVALENT)

FOR CORROSION INHIBITOR INJECTION ONLY

TYPE 2-RETRIEVABLE INJECTION QUILL
(COSASCO TYPE OR EQUIVALENT)




DRUMS; SEPARATORS

COLUMNS

-

F:I]I]]]]]]]I VERTICAL TWO PHASES DRUM

\ WITH MESH
N\ SCHOEPENTOETER

~r
—
—mmm— VERTICAL TWO PHASES DRUM

= WITH VANE PACK

(

T

HORIZONTAL DRUM OR SEPARATOR
™0 OR THREE PHASES

-

L
T
HORIZONTAL DRUM QR SEPARATOR
TWO OR THREE PHASES WITH BOOT
S

FLAT TOP WESSEL

-

— 7 — COLUMM WITH n TRAYS

COLUMN WITH PACKING

TANK

FIXED ROOF TANK

REACTOR

™~ cATALYST BED




SHELL & TUBE HEAT EXCHANGERS; AIR COOLERS; HEATERS

N

“WETTLE™ TYPE
( U=TuBL
T T T

BAFFLE
{IF NECESSART)
T
"KETTLE® TYPE
( FLOATING TYPE
1 1
BAFFLE
(IF MECESSARTY)
-
"KETTLE™ TYPE
FIXED TUBE SHEET
4L L
T T
( I] || HEAT EXCHANGER (TYPE ALU)
I I

o PLATE TYPE HEAT EXCHANGER

ATT2

TITTT

FORCED DRAFT

AR COOLER WITH SEVERAL BUNDLES
(ATT2) NUMBER OF FLANGES =
NUMBER OF BUNDLES

(ATT1) NUMBER OF MOTORS

FURMNACE

ELECTRICAL HEATER

DESUPERHEATER



PUMPS; COMPRESSORS; DRIVERS & TURBINES

)g CENTRIFUGAL PUMP

VERTICAL PUMP

=]

RECIPROCATING POSITIVE
DISPLACEMENT PUMP

CENTRIFUCAL
COMPRESSOR

BLOWER

VARBLE
SPEED DRNE

ELECTRIC WOTOR




GAS FILTER

FIFE FLARE TIP

MISCELLANEOUS B w
H H H oR CARTRIDGE FILTER
|_
LN,
'\-.I.-"
N

STACK oR ,/X CHARCOAL FILTER

i
ﬂ - ¢
D—D e ——
H <
(

EJECTOR
INJECTOR

SILENCER

CALIBRATION POT

PROPANE OR
NITROGEN BOTTLE

PULSATION DaMPENER

COMNCRETE SUMP

WW%W EARTH DIKE
‘e

lj] MR FILTER




INSTRUMENT SYMEOL IDENTIFICATION

[}

L

WY | L

1 W (k) oW

™ | ¥

TUF AN ST

AbLE NIGTE

BALL | BG

ALl

AL

S0 WROhEY

BHH | 4L

TaHH | TalL

S 15k

laL

WAL |k | AL

ALS

BAH | DAL | BRHH

FiH | PaL | FeRH | 2alL

EiH | AL | RAEH

IhH

ST

15 0T

ASLL | AH | AR [ AfHH | SALL

SELL | JH | AL [JAHH | UL

LELL [ LAH | LA [LAHH | LALL | LS

251 | BAH | SAL | SAHH

TAL | TH | TAL |TRHH | TAL

TSl | TaH

SEI0 TRERET

NERT | VERT| HIGH
HEH | Low |woe &

IS 1M

KSL | HEMH | RELL | EAH | RAL | RARM | SALL

SEAICH WROREY

HEH | Low

I5H | BL | BEHH | SWL | BH

WEH | VAL | WEWH | VELL | VaM

ERC

IR

TAC | TSH | TEL | TEHH

[ [

AC | RS | JSH | JSL | JSHE

UC | LRC | LSH | LSL | LSHH

FC | FRC | FSH | FSL | FSHH | aslL

ucmwmwnlmwuamm—

e

40

FC

W | WIC | WEC | WIH | WGL | WSHH| WILL | SAH | WAL | WeARH | WALL

& | AC | A | AAC | ASH | ASL | ASHH

B | BC | BC | PRC | OSH | BSL | BSEM ) ERL

DR | OC | D JORC | DS

E | E| D

F“‘FCWH(FEH“IWHFSU.DHFI'.MHLL”E}

R

KR | KD| RC KRS | B

W& | L

o | o

R | RC | MC | RRC | BSH | ESL | REHM | PSLL

SR | 5C | 3K | IR0 | S3H | S5L | S3HH

WO YC | W | vRC | ¥SH | YSL | ¥SHH

I | X | A | IR | IS0 | I=C

Al

ol

Fl

A | FFE | FFC | FRIC | FFRC | FPSH | FFSL | FRSHH) IFSLL| FRSH FFH_FHHIII'FH.L =

]

Fl

a

]

Tol | TOR | TOE | TOK [TOSC | TOSH | TOEL | TESHH|TOSLL [ TOAH | ToAL [TOHH | TOLL

ul

L.

(7]

EJ

Fd

AL | PO | POR | POC mmmmmrﬁummmmlmu =

RJ

W

Y

ET

or

T | T

-

HAAHH

AN

VE | VT

Tk

PROCESS
WARAZLE

PO | POE | PCT

T | TE

W[ WE | WT

CEMSTY

WOLTAZE

FLOW RATE

FLOW QUBNTITY | FO ) FQE | FOT | FOW ( FQi | FOR | FOC | FOIC |FORC | FOSH) FOSL (FOSHE] FOGLLY FOAH mmlm =

CLRRENT

POWER

PRESRURT,

1]

TEM

TEMPERATURE
CAFFERENTIL

WULTWAF4ALE | U
VERATIIN
WEICHT

LSCLASSIFED




N NT TAGGIN
INSTRUMENT NUMBERING SHALL CONSIST OF A BALLON TYPE SYMBOL

WITH & TOP UNE OF TEXT FOR AN IDENTIFIER AND A BOTTOM LINE
OF TEXT FOR A NUMBER.

—~UNLESS OTHERWISE SHOWN ALL INSTRUMENTS ARE PREFIXED “UNIT"

FFF: FUNCTION CODE
MMNN: SERIAL MNo. STARTING WITH 0001
S: SUFFIX

o 8

DESIGNATION SIGNAL

VOLTAGE
CURRENT

ELECTROMAGNETIC
PMEUMATIC
RESISTANCE

my MILLIVOLTS
ANALOG

DIGITAL

AWMoOoIXTTM

>

L=



INSTRUMENT FUNCTION SYMBOLS

8

OQOPLOOODO

LOCALLY MOUNTED

CONTROL ROOM, PANEL MOUNTED INSTRUMENT (NORMALLY
ACCESIELE TO OPERATOR)

CONTROL ROOM, MOUNTED
(NORMALLY MOT ACCESIBLE TD OPERATOR)

LOCAL PANEL MOUNTED INSTRUMENT (MORMALLY ACCESIELE
TO OPERATOR)

LOCAL ALARM LAMP

LOCAL ANNONCIATOR

BEHIND LOCAL PANEL MOUNTED INSTRUMENT (NORMALLY NOT
ACCESSIBLE TO OPERATOR)

LOCAL GALGE BOARD MWOUNTED

TECHNICAL ROOM WOUNTED

H \VNLABLE ON VDU. DCS FUNCTION, NORMALLY ACCESSIBLE
|, TO OPERATOR (H/L—HIGH/LOW ALARM, FF APPLICARLE)
G DCS FUMCTION MOT AVALABLE TO OPERATOR
=]
=1 (00 = RELAY FUNCTIOM, F APPLICABLE)

Bl HEMMHEHEERB M

A FHQE M E

AVERACING

CIFFERENCE

MULTIPLYING

ROOT EXTRACTION

NON LINEAR OR
UNSPECIFED FUNCTION

TIME FUCTION

HIGH SELECTING

LOW SELECTING

HGH LIMMNG

LOW LIMTING



A QODDKBKPI KR

/2N
NV

O

A A

STATUS INDICATION WITHIN DCS (OPEN/CLOSE, RUN/STOP) REVERSE PROPORT.

PLC SYSTEM FUNCTION ¥ NOT VELOCITY LIMTER
ACCESIBLE TO OPERA
a0 v nor BIAS {(M=X+8)
ACCESIBLE TO OPERA

BIS (M=X-8)
PLC SYSTEM FUNCTION (NORMALLY
ACCESIBLE TO OPERATOR) BIS (M=X BY

FleG SYSTEM FUNCTION Y

ACCESIBLE TO OPERA ( = QU

LOCAL PLC SYSTEM FUMCTION (NORMALLY ACCESIBLE TO

OPERATOR) 3 WAY SWITCH
LOCAL PLC SYSTEM FUNCTION (NORMALLY MOT ACCESIBLE TO
DPERATOR)

4 WAY SWITCH
COMPUTER FUNCTION MONTORING SYSTEM (RELD LOCATED,
NORMALLY NOT ACCESIBLE TO OPERATOR)

AUDIBLE ALARM

COMPUTER FUNCTION MONTORIMG SYSTEM (CONTROL ROOM
LOCATED, NORMALLY WOT ACCESIBLE TO OPERATOR)

MMS MACHINE MONITORING SYSTEM (CONTROL ROOM LOCATED DCS PROCESS INTERLOCK

NORMALLY NOT ACCESIBLE TO DPERATOR)

INTELLIGENT WOTOR COMTROL CENIER (MCC/SWITCHCEAR) FIRE & GAS SYSTEM

PLC INTERLOCK

MESTRUMENT WITH HEAT TRACING & INSULATION {FOR PACKAGE UNIT)

THYRISTORS PANEL

@@ulﬁg @@EHEEH@

ESD LEVEL 1 (ESD1)
(MOTE. 1)

ESD LEVEL 2 (ESD2)
NOTE 1)

ESD LEVEL 3 (SD3)
{MOTE 1)

uss
{WaTE 1)




INSTRUMENTATION — FLOW PRIMARY ELEMENTS & OTHER DEVICES

SINGLE PORT PITOT TUBE

ELECTROMAGNETIC FLOWMETER ——E1— (OR ANNUBAR)

ROTAMETER FPOSTVE DISPLACEMENT FLOW
—B2 [onauznG NoicAToR

2
é ULTRASONIC FLOWMETER _El_ TURBINE TYPE PRIMARY ELEMENT
Og

SIGHT GLASS

PRIMARY PRESSURE ELEMENT WITH

T CORIOLIS FLOWMETER _@_ FLOW (INDICATOR)
B DIAPHRAGM TYPE SEPARATOR

FLOW STRAIGHT VANE

LEWEL INDICATOR FLOAT TYPE

ORIFICE PLATE El VORTEX SENSOR

FLANGES AND ORIFICE PLATE

DRIFICE PLATE IN OUICKCHANGE
FITTING (SEMIOR ORFICE)

RESTRICTION CRIFICE

Ho+ 4




2 - ALL FIELD TRANSMITTERS EXCEPT TEMPARATURE TRANSMITTER SHALL HAVE INTEGRAL INDICATCRS, EXCEPT

3 - LOCAL ELECTRONIC TYPE INDICATORS TO BE CONSIDERED ADJACENT TO CONTROL VALVE BY-PASS LOCATION.

5 - CONTROL VALVE FAILURE POSITION SHALL BE INDICATED ON P&ID’S.

6 - CONTROL VALVES SHALL BE SHOWN WITH APPROPRIATE SIZE ON ALL P&ID'S.
7 - SAFETY VALVES SHALL BE SHOWN WITH S|ZE, SET PRESSURE AND ORIFICE DESIGNATION.

8 - DELETED.

9 - ALL THERMOCOUPLE, RESISTANCE TEMPERATURE DETECTORS, AND THERMOMETER INSTALLED
IN A PIPE HAVE AN ASSOCIATED THERMOWELL WHICH IS NOT SHOWN'S ON P&ID'S EXCEPT SKIN
POINT TEMPERATURE.

10 - SHUTDOWN VALVES SHALL BE LATCHED BY LOGIC AND RESET BY LOCALLY MOUNTED PUSH BUTTON,




AIR COOLERS

LOUVER CONTROL
srANGHES il
ITEM TAG ITEM TAG
L 1 INDUCED
I FORCED I DRAFT
BLADE PITCH ORAFT
CONTROL
(IF REQUIRED)

STAB-IN HEAT EXCHANGER




TCHWER CCLUNM, AHD REACTOR

FLLIGIZED BED
{SIE AID CAPACITY)

|-

| MMECEFaCNG
[~ = = = 7| (SHE N MATERAL

e . . —

_LT_'iﬂqE

]

————— i

C___&w
=éETj_4
i

i ——
|- 2 _I TRAT 'WITH BUSELE Cap
. f (SHGLE PRES)
R

LEMSTER
| | BAFRLE

A

el

ITEM TAG

a%
"

-

DISTRIEUTOR WITH CLOSED END
KORIZOMTAL VESSEL

ITEM TAG

1
=

HORIZONTAL VESSEL
WITH AOCT

ITEM TAG

( ITEM TAG )

DEAERATOR

VESSEL WITH HEATMG
ANDOR COOLMG JACKET




ETORAGE TANH

GREN VENT WITH SCREEN
1
L

_:-"""f H"'\-.

ITEMTAG §-+0)

CONE ROCF
[#TH AGITATOR

..--""Fﬁh T
l}ITEM TAG l

FLOATIHG ClL SHIMMER

ELECTRIC CRIVE)

OPEN VEMT WIT= SCREEY

ITEMTAG

DOME ROAF
fWITH SWING PIPE FLOAT TYFE)

'_L( FCLAM LINE
1 P,

— =

g ROOF DRAIN

ITEM TAG

FLOATING RIDOF

——

\

ITEM TAG

b

SPHERE

ITEMTAG

1L

L

[NTERNAL (COVERED) FLOATING ROOF TANK
WITH SWING SUCTION FIPE FLOAT TYFE

ITEM TAG
“‘-u-.-ﬂ"ff
COMICAL BOTTOM TAMK
1
/LJ
e |
ITEM TAG | [/
1
COMCRETE SUMP

EXCHAMGERS, WATER COCOLERS
AND REBOILER

ITEM TAG ITEM TAG

ST

FINMED TLRE
EXCHAMNGER

GEMNERAL
SHELL AND TUEE HEAT EXCHAMGER

ITEM TAG

—

SULPHLUR CONDENSER

| |
( | ITEM TAG :}

HEAT EXCHANGERCOOLERCONDENSER,
WITH FLOATING HEAD

| |
.
( mEMTAG—)

|

{EAT EXCHANGER'COOLER/CONDEMSER, LLTYPE

,
(| mem TAG%

HEAT EXCHANGER/COOLER/CONDEMSER,
FIXED TUBE SHEET




| |
( | ITEM TAG
]

COOLER/CONDEMSER, WITH FLOATING HEAD
AMD COVER PLATE

| I
( ITEMTAG|
J

HORIZONTAL REBOILER, FIXED TUBE SHEET

(" TTEMTAG j

\ 1€ y
| 1

KETTLE TYPE REBOILER, U-TUBE

|
(: | ITEM TAG ﬁ

|
KETTLE TYPE VAPORIZER, FLOATING HEAD
e
( ITEM TAG j
|

HETTLE TYFE VAPORIZER. FINED TUBE SHEET

ITEM TAG

RETURN FLUID

ML
( i ‘ PETLE
S
HEAT
BOTTOME o | I- MEDILM RETURN

ouT

MECILM SUFPLY

l HEAT

KETTLE TYPE REBOLER, LLTYFE
(GENERAL CONFIGURATION

ITEM TAG

—

VERTICAL SHELL & TUBE
HEAT EXCHANGER

—

ITEM TAG

B

M

;

VERTICAL SHELL & TUBE

HEAT EXCHANGER
[GEMERAL)

T |ITEM TAG

T

DOUBLE PIPE HEAT EXCHANGER

FLATE TYPE HEAT EXCHANGER

SPIRAL-TYPE HEAT EXCHANGER

v

T

ETEAMM

Lannd §]

" ITEM TAG
B ®

ITEM TAG
BD———®

WATER

COMDENSATE

e

VAPORIZER

ITEMTAG

TURBINE EEI..TFHL.

1w ITEMTAG

CENTRIFUGAL PUMP

N o &

DAVE DoV ITEMTAG
ROTARY PLUMF {GEAR PLUKF
*ﬁ Lr 4=
STEAM eece [TEMTAG

RECIPROCATIONG FUMP

M
A ) ITEM TAG

MULTY-STAGE OR HIGH PRESSURE PUMP
BARREL TYFE

Q ITEM TAG
- -

CENTRIFUGAL [MLINE PUMP

Y_QJ ITEM TAG

______

F._-. -




COMPRESSORS ANDF)

ITEMTAG

(g

TLREINE ELECTRIC
DAIVE DRIVE

CENTRIFUGHL CONMFRESSOR

! IEEG :ﬂ

ENGINE DAME ELECTRIC DAIVE
RECIFROCATICNG COMPRESSCR

ITEMTAG

ro-okakd]

ENEMNE ELECTRIG
DRVE ORvE RECIFROCATIONG COMFRESS0R

IMULTIFLE STAGE)

é ITEED?G ﬁj

TUREINE DRIVE ELECTRIC DRIVE
FAM (BLOWER)

ITEMTAG

r

TURBIME DRIVE FELECTRIC DRIVE

ROTARY COMPRESSCR




OPTION A = PERMISSME TO OPEN

EMERGE HUT LVE (E FROM SD3
ACTIVATED BY ESD1 AND ESD2 OPTION € = ESDV ACTIVATED BY ESD2
TYPICAL N1

DETAILED SYMBOL

P&ID GRAPHIC SYMEOL

OPTION A OPTION C

PARTIAL
STROKING
{NOTE 1)

————————————]

<

PUSH TO
CLOSE

ol

reser [HS) %
_a‘ TS0

HE%-_-"
i

g
N




OFTION A = SDV ACTUATED BY ESDZ
TYFI 4

DETAILED SYMBOL

P&ID GRAPHIC SYWBOL §

s

S B>

i Hg

RESET
/]

[
i

OFTION A
(NOTE 5)

* AR FAILURE POSITION SPECIFIED ON VALVE DATA SHEET AND FID.




OFTION A = BDV ACTUATED BY SDZ2
OFTION B = BDV ACTUATED BY ESD1

DETAILED SYMBOL

P N OFTION B LOCAL
-- — RESET

i

BOV OVERRIDEN |

FPALY 4

P&ID GRAPHIC SYMBOL e
7=~ REMOTE
b, RESET (NOTE 2)

OFTION A OPFTION B

N
b

OPTION A OPTION B ___Q%I

s >

PUSH TO OPEN

i
+




ESD2 OR SD3 (1 SOLENOID)
TYPICAL N'5

P&ID GRAPHIC SYMBOL

OPTION A

OPTION B OPTION C

7N

Chl v
1 i

OR

5 E
@Nm SHOWN @Tﬁi}
Ol PID
1
=

—

DETAILED SYMBOL 'ws

OPEN M
K HS b

OFTION B

HS

OPEN

OFTION A = INTERLOCK ACTIVATED
By ESD1 OR ESDZ

OFTION B = SDV WITH ESDZ ACTION
OPTION € = SDWV WITH SD3 ACTION
OPTIDN €
a
(2L o (noTE 2)
LN P

* AR FAILURE PCSITION SPECIFIED ON VALVE DATA SHEET AND PID.




TYPICAL N3

FP&ID GRAPHIC SYMBOL

m
ﬂ

9O

!
FD-FB

AlR

(NOTE 4)
DETALED SYMBOL

Y HE ™

N

CLOSE PALY

0

_—

O

BOV COVERRIDEN

MECHANICAL LINK

PUSH TD OPEN

(NOTE

" ZL

2)

0Doo




FLOW MEASUREMENT WITH ORIFICE PLATE (woTmE 1)

RETRACTABLE ORIFICE PLATE CARRIER (waTE 1)

P & |D REPRESEMTATION

ad

p\m )
- h-

=1

P & ID REPRESENTATION

P,

1
-
. -
T

{MOTE 5)

P & |0 REPRESENTATION

P & ID REPRESENTATION

o




PITOT TUBE (momE 1) TURBINE METER PRESSURE INSTRUMENT ON PIPING (NOTE 1)
(WOTE 5)
e -
“ @ o
i [ o 51 ' PIPING
o e — e :_ g
| |
i | | :
: o : L O |
Lo | Lg. | T
% L ’f:\
P & ID REPRESENTATION %" (NOTE 7) P & ID REPRESENTATION P & ID REPRESENTATION | f—od—
TEMPERATURE GAUGE HEHGTE}LDC'IL MEASUREMEMT ON PIPE OR STAND PIPE REWTE;'L“:I\L MEASUREMENT OM VESSEL

P & I REPRESENTATION P & |0 REPRESENTATION P & |0 REPRESENTATION

2 1B 13




|
LEVEL INSTRUMENT ON VESSEL (DISPLACER OR RADAR)

|
DIFFERENTIAL PRESSURE INSTRUMENT ON PIPING

P & I REPRESEWTATION

T

(™
L

[wOTE 1)
PG /PyT
Ny
x5 ST, X"
B [o PG [ [o
RADAR/DISPLACER | |
. INST. | _% |
N i L O | L O% |

VN

F & I REPRESENTATION

PEG/PT
Ny

[ A

LEVEL TRANSMITTER DISPLACER TYPE (NOTE 1)

LEVEL GAUGE (woTE

1}

—_—

P & ID REPRESENTATION

2"C
DISPLACER|

2°C

—_—

P & ID REPRESENTATION
2"C

NESSEL_ | FPING | INSTR.
_ |
&l_ ..... _1




DIFFERENTIAL PRESSURE INSTRUMENT ON VESSEL (WOFE 1) LEVE. TRANSMITIER DPF CELL TYPE (WOTE 1)

&
rE LR ’—’IT =
= o—] L X ]
. .
o
g[8 ©
© N
— 4%—-—| P & ID REPRESENTATION 2 ;
P & ID REPRESENTATION : ; "C ~'| % K"
PG PNT ;-.-E Eilﬁ—ﬁ : L. -
~ - E m.._!d PIPING h!drm.
L —— b 7'E
LEVEL INSTRUMENWTS ON STANDPIPC (NOTC 1)
VESSEL I PP G I I INSTH.
| v g |
I o, e
I rl_ Hli' I
e o |
] :::_._ ::I' !
i 24 2 S LG |
O |
= I !
o ml |
I 2 |
| X . J |
o g . - |
% .rl_ o j 1- I
P & ID REPRESENTATION = i i
= JRANP T
! . IM—HOUSE DOCUMENT REVISIONS
- 4 L3 & | BEN NPT e ECW (848
Q LG !  — 1 £
] L TO CLOSED DRAIN A | cen | wrs Jesod mu jess| cov [eo
l — (HOTES 3.4) o ] wes ) s oo eov |
e eSS breewnd ate e [ pare [ mp [ pare [apes [ par




TYPICAL — BATTERY LIMIT ISOLATION

P
|H%'fmcﬁm---- -
CODE BREAK 4 'ﬁﬁ&
AL M
1 A [
AT GAS N .
s
“HH!«:: cusa . m&
I Sé.sﬁlzlﬂﬂiﬂ [+
ea] [on|memE 1

7P
et g0

c'!‘E'f"-“%"ETE'_"E|.|._ .
o-T
nlr:rr: )

BlEiye O
CODE BRERK

[/ —

UTILITY — BATTERY LIMIT

To_\nT

TO

(NOTE 3)
F DER RY
1%
TO MAIN FLARE |-MIN. - ¢
HEADER Lo
i ; MIN.

i

B




ETAIL "A3" — AMINE SERV ERVICE
OTHER CHEMICAL SERVICE




VESSELS

1: V A R
VESSEL ID DRAIN SIZE VENT SIZE
(mm)

1200 mm AND LESS DN 40 (1%) DN 40 (1%)
1200 TO 2500 DN 50 (27) DN 50 (27)
2500 10 3500 DN 80 (3) DN 80 (3)
3500 TO 6000 DN 80 (37 DN 100 (4%)
B000 AND LARGER DN 80 (3) DN 100 (47)

)
i,

600 mm{Min

8

I (NOTE €)



DETAIL "A6”
OR CHEMICAL SERVICE

1

C
vl XK R
(F APPLICABLE)

L

MULTIPLE LEVEL BRIDLES
ARRANGEMENT OR OTHER LEVEL
INSTRUMENTS ARODUND SAME
2:1_ VESSEL

Mﬂ
bt

FROM VESSEL
OTHER EQUIPM
% * mmmm
[r APPLICAEI.E,I
'=r {/\\\
A J INSULAON BRAK

\ ( LE)
\‘T/ F APPLICAB
oD

.l.

(OR DA, DC, DG, DR, DS, ETC)

g |




TABLE2: VENTS AND DRAINS FOR PIPING

PPE SIZE VENT SIZE DRAIN SIZE
(in) (in) (in)
below 4 37 3/4
4 to 8 3/4° 2"
B & above 1" 3"

TABLES3: CONTROL VALVES

SERVICE VALVE TYPE |UPSTREAM |UPSTREAM |[DOWNSTREAM DOWNSTREAM
VENT DRAIN VENT DRAIN

PURE GAS FO Yes Na No Mo
FC Yes Na Yeasg Mo

SATURATED GAS FO Yes Yes No Mo
FC Yeaa Yaa Yasa Yas

PURE LIQUID FC Mo Yes Ne Mo
FC Mo Yes Mo Yas

FLASHING LiQuiD: FO No Yes Mo Mo
FC Mo Yes Yes Yes

Where:  FO=Faill Open control valve
FC=Fail Close control valve

Based on the above, the vents and drains for a control valve
can be combined ether as shown below. Valve(s) type shall be as
per applicable pipe class.




JABLE4: VALVES ARRANCEMENT REQUIREMENTS

SERVICE

S| SBRAE

SOUR & STEAM SERVICE

600F  [LESS THAN G0OF 600F AND MORE|LESS THAN 6004

|CONTROL VALVES BLOCK VALVES | SINGLE SINGLE DOUBLED SINCLE
[CONTROL VALVES BY-PASS VALVES| SINGLE SINGLE DOUBLED SINGLE
DETAIL "A7"

TYPICAL ISOLATION ARRANGEMENT

(NOTE 12)

i

3/4 Im

__PIPING CIASS ¥ (TYP)

(NOTE_15)
PG CIASS X
DETAIL "A8

(NOTE 12)

{NOTE 11) (NOTE 11)
— m— ——
L AN

(NOTE 15)

e

" (NOTE 13)

PIPING CLASS X

NG € Y .
(NOTE 13)




DETAIL "A9”"

MANUAL BLOW DOWN

DETAIL "A10"

AUTOMATI

OW_DOWN

TO FLARE

GENERAL SERVICE

bd ba

PLANT
HIGH PRESSURE SERVICE




DETAIL "A11"

P RE ALVE

DETAIL "A12"
E E

(TO ATM)

PLANT ITEM PLANT ITEM




TYPICAL UTILITY STATION AT GRADE
(USE ONLY SERVICES REQUIRED)

US—A=XXX

UTILITY WATER HEADER,

(NOTE 1)

LP STEAM HEADER |

(NOTE 1) '

. UTILITY AIR HEADER
' (NOTE 1) '
. MNITROGEN HEADER

3 @ ! =
[ |

T 1 I

(NOTE 4) (NOTE &) /)

1/2"

(NOTE ‘,}':' (NOTE 2)

TOP OF




TYPICAL UTILITY STATION FOR ELEVATED/MULTIPLE INSTALLATION

(USE ONLY SERVICES REQUIRED)
US-B-Xxx

3

g

&1

EL. 123 000
e

I

i

EL. 113 500

2%

ki

1

" EL. 106 000
T~ TR

SL
LW
(V1)
oM
SEX
b

D MITROGEN HEADER

% UTILITY AIR HEADER |

p W é UTILITY WATER HEADER |

. SL % LP STEAM HEADER |,

NUMBER OF | HEADER SIZE

CONNECTIONS| NTROGEN | OTHERS
F] 1% "

3 OR MORE 2 14"




HOSE CONNECTION OF UTILITY STATION

UTIUTY WATER LF STEAM UmuTY AIR NITROGEN




TYPICAL EMERGEMNCY EYEWASH & SAFETY SHOWER

(BY VENDOR)
{NOTE 8)

el
|

| D ——TECHANICAL LINKAGE. *

| | GRADE |

!
FROM DRINKING, 14" _| '
WATER HEADER ' A “—E J

@
5|5 5




TYPICAL DRINKING WATER FOUNTAIN
(BY VENDOR)

UG AG CHILLER
FROM DRINKING, el |I= |

WATER SUPPLY' ND '|




REFRESENTATION ON P&ID REPRESENTATION ON DATA SHEEET
|‘I"|'FE 1: FOR LIQUID SAMPLE BELOW T0°C WITH A VAPOUR PRESSURE BELOW THE ATM AND NON HAZARDOUS.

Q.9

{NOTE 3)

B
PROCESS LUNE
; 3




REPRESENTATION ON P&ID REPRESENTATION ON DATA SHEEET

|mzmumnmmmwawmsmwwwmm |

b o

2#
(NOTES 2.3)

PROCESS LINE




REFRESENTATION

ON P&ID

REPRESENTATION ON DATA SHEEET

l

TYPE 3:

FOR HC VAPOURS AND FUEL GAS BELOW 70°C. |




[ TvPE 4: FOR LIQUID SAMPLE BELOW 70°C WITH A VAPOUR PRESSURE ABOVE THE ATM OR HAZARDOUS. |

PROCESS CLOSED DRAIN
UKE CLASS | LME CLASS




REPRESENTATION ON P&ID REPRESENTATION ON DATA SHEEET
| TYPE 5: FOR LIQUID SAMPLE ABOVE 70°C WITH A VAPOUR PRESSURE ABOVE THE ATM OR HAZARDOUS. |

J
g




TOP OR SIDE_OF PIPE

L
™
|
|
|
|
|

|
|
|
]

& 3
_M;ﬂ-

{NOTE 3)

| TvPe 6: FOR GAS saMPLE BeLOW 70'C OR HAZARDOUS. |

OR FLH, FILL




TYPE

7: FOR GAS SAMPLE ABOVE TO'C OR HAZARDOUS.




CONTROL VAIVE WITH SHUTDOWN SYSTEM

21D GRAPHIC SYMBOL

oPTion c OFTION A
| A
| i
wde b

TYPICAL N7

OPTION A : SD3
OFTION C :

I
N

-

PROCESS INTERLOCK

OFTION C




NTIA PERAT VALV OFTION A : REMOTE OPEN/CLOSE

MOTCR OPERATED VALVE TYPICAL N'10 ORTION B : PROCESS INTERLOCK
OFTION C : REWMOTE OPEN/CLOSE THROTTLING

DETALED SYMBOL
P&I0 GRAPHIC SYMBOL
OFTION A
LOCAL/REMOTE OPTION B
OFTION 4 OPTION B CPTION € OFEN  CLOSE OPEN CLOSE  OPTION C
e B e m e e -

1 | | | | I I : : :

L .' b A

L _____ }-———— s |l- ____________ *\"\\ ________________ r{" "\I

HL Y LocaL/REMOTE 0 - ¢
; o , _ sratus <,_®___ - 2L o opTion AB.
oon & A b A . (NOTE 6)
5 1_r 5




PUMP

TYPICAL N8 OPTION A : PROCESS INTERLOCK
OPTION B1 : LOCAL START/STOP AND
REMOTE STOP (FROM DCS)
OPTION B2 : LOCAL START/STOFP AMD

DETAIED  SYMBOL REMOTE HﬁRl‘;’STDF {FHDM DCS:I
(NOTE 7) OFTION E3 : LOCAL START/STOP
OFTION A OPTICN € : ESD1 OR ESD2

OPTICN D : SD3

PROCESS INTERLOCK o

OPTION BX
P&ID GRAPHIC SYMBOL
OFTION BX - START
CPTION & Hs
STOP [—5 _ 6 STOP
OPTION € OPTION BX
_® EM. STOP
Hs
™ ]
—_ REM
—A/
M

OPTION D OPTION C -
j [:D_________ L} LOCAL/REMOTE
@4

@--ﬂf XA FAULT /UNAVAILABLE
N A

‘_f,x_h\ RUMNING
h__A sToP




oPTION A : & : ’
PUMP _AND SPARE PUMP WITH SAFETY INTERLOCK SRS e TP S
e OPTION C : 5
TYPICAL N'11 PTI OPTION B : ESD1 OR ESD2
-t DPTION C : SD3
L]
| —<] SPARE. MOTOR DPTION D : PROCESS INTERLOCK
I T NOT AVRILABLE /O\ OPTION E : VSD (VARWMBLE SPEED DRIVER)
!
a
PAID CRAPHIC SYMBOL @ —l AN _
s ] OFTION B {H—Sj“m !
l-
LETION © STOP/START [Frs T a—— M5 N saRT 1N | 7S STOP/START
HS - —Ad I - PERMISSVE
) | FERMISSIVE [~ | ! . i- sTOR B
OPTION B - - i | e |
| i -
| wea ey 4 L -s"rc:F- L ] 7T
- | - LOCAL/REMOT
o HEMOTE a3 | | 1 oPmON C© | B, Ny il
[ OPTION [ P! [ EI'DP |
: & f-—u [NOTE 8) ® Fre i_'_ @ En. ST : : : HS ™ START
OPTION A | b o | ' -
_ | IO A A2 A b j o] ¥
s ' e sy [ | S —
b A b A OPTION A MEG ' MCC
i | - o . OFTION &
LOCAL /REMOTE
| opmion ¢ (3 A | 73] LOCAL/REMOTE | . hf""éj
T | = 1 e
DTGM E ,_JIL____--_-'.__ OPTION E OFTION E 1 A N OFTION E ] /2 7] RUNNING
w i : R ST | P g#g:ING e '_\_KI:U sTOR
b — L - by A =y /A -
EQUIPMENT A7 EQUIPMENT "B EQUIPMENT "a" ' A EQUIPMENT “B" =%
TR A | FALLT /UNAVAILABLE B /] FAULT/UNAVAILABLE




AR _BLOWER/AIR COOLER

TYPICAL N9
DETAILED SYMBOL
START STOP
HS LB
hTA 0
P&ID GRAPHIC SYMBOL
SELECT .
OFTION E OFTIOM E HIGH/LOW @-"‘I
OPTION A [Py <> ESD ] oerion ¢ SPEED i
o o AN SELECT OPTION €|
@ A HIGH,/LOW LOCAL/ N
R/ | SPEED REMOTE -~
>t 1 () :
7 - START @-*{
- K1Y I
M o __fl SPEED :
INDICATION STOP —-{
OPTION C !
OR B '
EMERGENCY @— ¥
va yH [varyHH TN 0 .
OPTION D SN
U ) —-l-""lrll 1
OFTICN E |V} 1
I
=
OFTION B

OPTION

OPTION

OPTION
OPTION

OPTION

HOTES :

A : TRIP FROM ESD AND LSS

THROUGH EIS.

B : ANALOGIC CONTROL/VSD (VARWBLE SPEED DRIVER
(SPEED)

€ : HIGH/LOW SPEED SELECTION

A\

: VIBRATION ALARM (H AND HH) AND TRIP (HH)

(NOTES 2.3)

E : TRIP FROM ESD2 LOGCIC

~ IN CASE DF SEVERAL MOTORS, INDIVIDUAL
START (OR PERMISSIVE START) AND STOP

SHALL BE PROWIDED.
— PROVISION TO BY PASS THE TRIP

FUNCTION MANTAINING CONLY THE DCS

ALARM AVAILABILITY,

— BLOWER RESTART AFTER VIBRATION TRIP
TC BE LOCAL RESET ON VIBRATICN SWITCH.

NER

OFTION D |

_®[ N

N A
3 e
| N
X

SPEED
INDICATION

HH

A
A

. va

LOCAL /REMOTE

FAULT /UNAVAILABLE

OFTION C DR B

OPTION D




FIRE ALARM EQUIPMENT

g

Cied 16 [f

L
-

800000 ©

0P

CONTROL PAMNEL—BASIC SHAPE
F&G CONTROL PAMEL
FIRE ALARM CONTROL PANEL

FIRE SYSTEM CONTROL PANEL
XX=C0Z CARBON DIOXIDE

FO FOAM

CA  CLEAN AGENT

0L DEUGE SPRINKLER
CONTROL PANEL FOR HEATING,
VEMTILATION, AIR—COMDMONING,
EXHAUST STAIRWELL PRESSURIZATION,
OR SIMILAR EQUPMENT

LLUMINATED EXIT SIGN. SINGLE FACE

LLUMIMATED EXIT SIGN, DOUBLE FACE

WANUAL RELEASE STATION
=002 CARBON DIOXIDE
FO  FOAM
CA  CLEAN AGENT
OL DELUGE SPRINKLER

IG  INERT GAS
MANUAL CALL POINT

FIRE SERVICE OR EMERGEMCY TELEPHONE STATION
HEAT DETECTOR (THERMAL DETECTOR)

HEAT DETECTOR —COMBINATION:RATE OF RISE
AND FIXED TEMPERATURE

HEAT DETECTOR —FIXED TEMPERATURE

HEAT DETECTOR —RATE OF RISE OMLY

HEAT DETECTOR —LIME—TYPE DETECTOR (HEAT-SENSITIVE CABLE)

SMOKE/HEAT DETECTOR

SMOKE DETECTOR-AIR
SMOKE DETECTOR-AIR SAMPLING

GAS DETECTOR

=
o

REFEEGN D 000

D d

GAS DETECTOR
FLAME DETECTOR

COMBINATION ULTRAMOLET/INFRARED

SPEAKER/HORN (ELECTRIC HORN)

WATER MOTOR ALARM (WATER MOTOR GONG)

HORN WITH LIGHTS AS ONE ASSEMBLY
(R=RED; B=BLUE)

(F & G DETECTION)
ENTRY FORBIDDEN LIGHT (CO2 & INERT GAS SYSTEMS)
IMMEDIATE EXIT LIGHT (CO2 & INERT GAS SYSTEMS)

UGHT (LAMP, SIGNAL LIGHT, INDICATOR LAMP, STROBE)

BELL




FIRE FIGHTING EQUIPMENT
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FIRE WATER HYDRANT

FIRE WATER HYDRANT WITH FIXED FOAM AND
WATER MONITOR

FIRE WATER HYDRAMT WITH WATER MOMNTOR

05 & Y-VALVES

SECTIOMING VALVES IN PITS

DELUGE WVALVE

ALARM CHECK VALVE
POST INDICATOR VALVE

3/4" AUTO DRIP WALVE

¥ STRAINER

CO2 SYSTEM AUTOMATICALLY ACTUATED

CLEAN AGENT GAS FIRE EXTIMGUISHING
SYSTEM — AUTOMATICALLY ACTUATED

WATER SPRAY SYSTEM

FULLY SPRINKLERED SPACE

WATER EXTINGUISHER

FOAM EXTINGUISHER

PORTABLE DRY POWDER EXTIMGUISHER

E:ﬂﬁéécammzr

3 >@Eﬁ

INERT GAS CYLINDER

CARBOM DIOXIDE CYUMDER

POWDER CYLINDER

NITROGEN CYLUMNDER

HDSE REEL (GENERAL SYMBOL)

POWDER,/FOAM HOSE REEL

OUICK COUPLING (HOSE COMMECTION)

BLADER TANK FOaM SKID

FOAM GENERATOR

FOAM CHAMBER

DELUGE VALVE WITH INSTRUMENTS

FLAT NOZILES
(TANKCDOL SPRAY NOZZLES-SN TYPE 1)

CONIC JET NOZZLES
(MEDIUM VELOCITY SPRAY NOZZLES—SN TYPE II)

CONIC JET MOZZILES
(HIGHT VELOCITY SPRAY NOZZLES-SMN TYPE III)
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WHEELED DRY POWDER EXTINGUISHER
PORTABLE CO2 EXTINGUISHER

WHEELED CO2 EXTINGUISHER

HOSE HOSE

HOSE REEL

COMBINED SAFETY SHOWER/EYE BATH UNIT

EYE WASH STATIOM

FIRST AD KIT

FIRE BLANKET

TEMPORARY REFUGE

WIND SOCK

EMERGENCY EXIT

MUSTER POINT

—O—4  UPRIGHT SPRINKLERS

—@—5  FENDENT SPRINKLERS




ABBREVIATIONS
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sV
ALARM CHECK VALVE

W Co2
COMBUSTIBLE GAS DETECTOR

woP
CAR SEAL CLOSE
CAR SEAL OPEN we
DELUGE VALNE MAA
EXPLOSION PROOF KA
FIRST AD KIT
FLAME DETECTOR

FO&M GENERATOR

FLUSHIMG DEVICE

FIRE WATER HYDRAMT WITH FIXED FOAM AMD WATER MONITDR
FIRE WATER

FIRE WATER HYDRAMNT

FIRE WATER HYDRAMI WITH FIXED WATER MOMITOR
HEAT DETECTOR

HOSE HOUSE

HOSE REEL

HOSE STATION {INTERMAL HYDRANTS)

LOCKED CLOSED

LOCKED QPEN

MANLAL Call POINT

PORTABLE CO2 EXISTINGUISHER

POST INDICATOR WALVE

PORTABLE CRY POWDER EXTINGUISHER

SMOKE DETECTOR

SWOKE/HEAT DETECTOR (INTEGRAL TYPE)

SAFETY SHOWER & EYEWASH
SECTIONING VALVE

WHEELED CO2 EXISTINGUISHER
WHEELED DRY POWDER EXISTINGUISHER
WEATHER PROOF

AUDIBLE ALARM

VISUAL ALARM




TYPICAL SCHEME FOR FIRE FIGHTING EQUIPMENT

5 — DELUGE VALVE SYSTEM PACKAGE

1 _— FIRE WATER HYDRANT

HOSE COMMECTION TWi 3-—1
APPROX. 1.0 m FROM GRADE

fwm L
A o i AT
(HOTE 1)

MGIF

6" =FW

FIRE WATER MWAIN

2 — FIXED WATER MONITOR

%ﬂm.inmmm

3/4° AUTS
DRIP VALVE




o~ — FIRE WATER HYDRANT WITH FIXED FOAM

AND WATER MONITOR

. 1.0 m FROM GRADE

= it e

ORI VALE Z (NOTE 2}

~_B7xd"

AMGIF

FIRE WATER WA

4 — HOSE REEL
WATER SUPPLY
| o pumcsncen_|
%l caBMET
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TYPICAL ARRANGEMENT FOR EARLY WARNING SMOKE DETECTOR

CONTROL.ROOM (NoTE 3)

A"

E'—'"““ PIPING SYSTEM UNDER NEGATIVE

PRESSURE—AIR DRAWING FOR SAMPLING
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LIGHT—ECATTERING
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SWITCH ROOM (NOTE 3)

b

t t | | |
ELECTRIC FELECTROMIC EQUIPMENT
ft_ SE

| f !
CABLE ROOM

NN

(\fffff//ffffffffffffffffff/ffff

AR PUMF CREATES
NEGATVE PRESSURE

IN PIPES, DRAWING
AR INTD SAMPLING
CHAMBER




TYPE OF VALVES

Q“ BLOWER
Y. ST

CORROSION INHIBITOR

HIGH PRESSURE
STEAM CONDENSATE
LOW PRESSURE
STEAM CONDEMNSATE

MEDIUM PRESSURE

MISCELLANEOUS STREAM IDENTIFICATION & CONDITION
H ) FLARE TP <] MANUAL VALVE
I 3% CONTROL VALVE
FLARE. STACK T e Rt wory
Q STREAM IDENTIFICATION
TRERET NNF NORMALLY NO FLOW
D_Q_l I INCINERATOR O OPERATING PRESSURE (bar g)
1] TEMPERATURE (*C)
% > < LQUID FLOW RATE, m3/h
VENT CR TIP
YA GAS FLOW RATE, m3/h
W e < > MASS FLOW RATE, kg/h
< @ TE=IN
ANTI—FOAM
IE' STEAM CONDENSATE
OR CARTRIDGE FILTER
' ““ “ [oe] DEMULSIFIER
A [xc] (NERT GAS




ACID GAS FLARE

i _I
H HIGH PRESSURE FLARE
OR CHARCOAL FILTER
» LOW PRESSURE FLARE
S~ FUEL GAS
NITROGEN

(:*:-L::) AGITATOR /MWIXER
REVERSE DEMULSIFER
HIGH FRESSURE STEAM

FURNACE

LOW PRESSURE STEAM

(2] [7] [2] (3] [2] (3] [E] [E] [3])

MEDIUM PRESSURE STEAM

LINES IDENTIFICATION

STATIC MIGER —y MAIN PROCESS LINE
— SECOND PROCESS UNE
o By A = FUTURE LINES & INSTALLATION LIMTS
EQUIPMENT [DENTIFICATION - — = BATTERY & PACKAGE LIMIT
FIRST DIGT —PROCESS FUNCTION _—— UNDERGROUND LIME
AR COOLER F————— 4 ELECTRICAL SIGNAL
BOILER
coLun INSTRUMENT IDENTIFICATION
kA
HEAT EXCHANGER
FILTER
FLARE
ElLECTRIC GEMNERATOR AMALYSIS IMDICATOR PRESSURE CONTROLLER
HEATER
INCINERATOR
EJECTOR

PRESSURE DIFFEREMNTIAL
i FLOW CONTROLLER i CotaRoL LER

TEMPERATURE DIFFERENTIAL
i LEVEL CONTROLLER j GONTROLLER
i TEMPERATURE CONTROLLER ﬁ CASCADE CONTROL

COMPRESS0OR BLOWER,FAM
MIXER, AGITATOR
METERING SYSTEM

PUM=

REACTOR

STACK

STORAGE TANK

PACKAGE UNIT

MOBILE EQUIPMENT
MISCELLANEOUS EQUIPMENT
SAFETY EQUIPMENT

Hxiﬁﬂﬂﬂﬂﬁﬁﬂ‘-!:nrﬂ'ﬁﬁﬂnn?




SECOND DIGIT =SUPPORTING FUNCTION

DIESEL ENGINE DE
GAS MOTOR GE
ELECTRIC MOTOR M
STEAM TURBINE ST
GAS TURBINE GT



@ DRAINAGE PHILOSOPHY




Amine and glycol shall also have their own dedicated
closed drain systems.

The design of all piping shall seek to minimize high
point pockets In liquid lines, and low point pockets In
vapor/condensate lines.

Hydrostatic vents and drains are not required to be
shown on P&IDs.



In general, for non-hazardous service, the vents and
drains for equipment and piping shall be provided
with 3/4” valves (unless otherwise shown).

Drainage lines for hazardous or valuable process
chemicals shall be accessible for inspection and
maintenance.

Drainage from such equipment shall be permanently
piped to a sump tank provided with means for
emptying.



Small connections from hazardous service lines, e.g.
nipples for vents, drains, sample points, (excluding
connections from orifice flanges, carriers and other
Instrumentation) shall be DN 25 (NPS 1 ) minimum f
or strength.



Table 3.1. Vent and drain for piping

Pipe Size Vent Size | Drain size
(in) (in) (in)
4 & below 3/4" 3/4"
6 to 10 3/4" 1"
12 & above 1" 2"




Vent connections shall be provided on high point of pi
ping 2 inch and larger and drain connections on low
points of all lines.



Operational vents, sample points and drains which
may discharge flammable fluids shall be

mini mi zed and shall be not less than 15 m minimum
f rom possible sources of ignition, e.g. furnaces, hot
lines, and rotating machinery.



Separate arrangements should be made for the
drainage and the tracing of lines containing

materials likely to solidify. Provision should be made
for rodding and high pressure water cleaning.

No high point vent connection on piping shall be
required for the systems of air, inert gas and process
gas except for hydrostatic test purposes. Valves are
not required on vents used only

during hydrostatic testing of piping. These shall be
blind flanged or weld capped in accordance with the
applicabl e pipe class.



Depending on the li ne size, utilities header will be
equipped either with a blind flange or with a cap
fitted with a 3” valve and blind flanges.

Flare headers and sub-headers will be provided with
a 2” valve and blind flanges for purging with nitrogen.

All steam vents, used for long duration during start-
up phases, will be equipped with individual

dedicated silencers on each vent.



Table 4.1. Vent and drain for vessels

Volume or diameter of vessel
(m® or mm)

Vent size

Drain size

Ve750rD<4500

2"

2*

75 <V 22000
4500 < D < 6 000

3-

an

220 <V < 420 or
D =6 000

4'r

4_11-

V=420

B.

4n




1. Generally one vent and one drain shall be provided.
2” connections to a vessel to be class 300 # as a
minimum.

2. Drain connections should be connected at the
lowest point to allow complete drainage of the vessel.

3. Where a process connection is provided at the
vessel low point, the drain shall be incorporated on
the piping upstream of the vessel I solation (process
piping to be at least equal to the drain connection
size).



6. Vent connections shall be positioned such that
discharge from them is not directed towards
maintenance personnel when operated.



Drainage from gage glasses, external float and
displacer chambers shall be led via a tundish to a
suitable drain at grade. A closed disposal system shall
be provided for drainage of vaporizing liquids which
evolve H2S, other toxic gas or large volumes of
flammable vapor.



The drain valve will be provided as follows:

- For low pressure services, up to design pressure of

3800 kPa (38 barg), provide single block valve with
blind plate.



- For high pressure services over design pressure of
3800 kPa (38 barg), or where the nature of liquid
requires it, provide double block valves with blind
plate.

Vent gas from pump casing drains and vents shall be
routed to closed system such as flare for the following
services:

a) fluids containing toxic material ;

b) fluids with a Reid vapor pressure greater than 0.35
bar(a) at pump operating temperature.



In addition to the above, the vent of casing for the
vacuum service should be routed back to the suction
vessel to make out the pressure balance prior to the
pump operation. Drain of hydrocarbon pumps shall al
so have disposal to oily water sewer in al | cases In
addition to the above requirements unless otherwise
specified



Different words are used, in different countries, (o describe the same
job or piece of equipment. Some of the principal differences between the
United States and the United Kingdom are listed here. Within each coun-

try, however, there are dilferences between companies.
www.mblastsavior.mihanblog.com

Management Terms
b Solaio Job Us. UK
gg’ l&b Operator of plant Operator Process worker ¢
Operator in charge of Lead operator Chargehand or Assistant ?
. others foreman or Junior
J = ) l'“ﬁ.. supervisor t\
od o Highest level normally Foreman Foreman or Supervisor £
) l.g.? L p) reached by promotion '
* from operator
5 | If S' First level of professional  Supervisor Plant manager
- management (usually in
< charge of a single unit)
gg’ lg“ )0 ' Second level of profes- Superintendent Section manager
sional management
Senior manager in charge  Plant manager Works manager
of site containing many
units
Craftsman or mechanic Fitter, electrician, etc.

Plant personnel

319
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- Mo | + ‘
. The different meanings of the terms supervisor and plant manager in
lg &“.Jjw.o the U.S. and UK should be noted.

@l&“ In this book | have used the term foreman as it is understood in both

countries, though its use in the UK is becoming outdated. Manager is

e gl..&a“ used to describe any professionally qualified person in charge of a unit or

l@b . group of units. That is, it includes people who, in many U.S. companies,
St would be described as supervisors or superintendents.

—
9 ‘.M' Certain items of plant equipment have different names in the two
(s )0-'— countries. Some common examples are:

v gryorvacey Heo
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Chemical Engineering Terms

U.s. UK
Accumulator Reflux drum
Agitator Mixer or stirrer
Air masks Breathing apparatus (BA)
Rlind Slip-plate
Carrier Refrigeration plant
Cascading effects Knock-on (or domino affects)
Check valve Nonretum valve
Clogged (of filter) = Blinded
Consensus standard 8 Code of practice
Conservation vent g> Pressure/vacuum vaive
Dike, berm = Bund
Discharge valve % Delivery valve
Division (in electrical area c Zone

classification) IS
Downspout 5’ Downcomer
Expansion joint =S Bellows
Explosion proof g Flameproof
Faucet %) Tap
Fiberglass-reinforced g Glass-reinforced
plastic (FRP) = plastic (GRP)
Figure-B plate : Spectacle plate
Flame arrestor % Flame trap
Flashlight Torch
Fractionation Distillation
Gasoline Petrol
Gauging (of tanks) Dipping
Generator Cynamo or alterator
Ground Earth
Hovizontal cylindrical tank Bullet
Hydro (Canada) Electricity
Install Fit
Insulation Lagging
Interlock* Trip*
Inventory Stock
Lift-truck Forkdift truck
Loading rack Gantry

v gryorvacey Heo
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U.S. UK
Manway Manhole
Mill water Cooling water
Nozzle Branch
QOSHA (Occupational Safety Health and Safety Executive
and Health Administration)
Pedestal, pler Plinth
Pipe diameter (intemal) Pipe bore
Pipe rack Pipebridge
Plugged Choked
Rent Hire
Rupture disc or frangible Bursting disc
Scrutinize = Vet
Seized (of a valve) & Stuck shut
Shutdown gn Permanent shutdown
Sieve tray = Perforated plate
Siphon tube % Dip tube
Spade < Slip-plate
Sparger or sparge pump S Spray nozzle
Spigot IS Tap
Spool plece = Bobbin piece
Stack 12) Chimney
Stator @ Armature
Tank car i) Rail tanker or rail tank wagon
Tank truck £ Road tanker or road tank wagon
Torch % Cutting or welding torch
Tower Column
Tow motor Forklift truck
Tray Plate
Tumaround Shutdown
Utility hole Manhole
Water seal Lute
Wrench Spanner
C-wrench Adjustable spanner
Written note Chit

G
%
]
b
¢
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M Thousand dollars

SMM SM or million dollars
STP 60°F, 1 atmosphere
32°F, 1 atmosphere STP

NTP 32°F, 1 atmosphere

*In the UK. imeclock is used 1o describe a device that prevents someone opening one valve wiile
unother is open for closed). Trip describes on awtomatic device thar closes (or opens) o valve when
o lemperature, pressure, flow, efc., reaches a preset value.

Mo

www.mblastsavior.mihanblog.com

* * o0
l? “'39 M Fire-Fighting Terms
* l U.S. UK N
g Dry chemical Dry powder 5%
. Dry powder Dry powder for metal fires
J o) & lmﬁ“ Egress Escape i{
Evolutions = Drills t\
te; b . Excelsior (for fire tests) o Wood wool £,
LS ) ) Fire classification: 2
. Class A: Solids Q'  Class A: Solids
9 i (<] Class B: Liquids and gases = Class B: Liquids
. Class C: Electrical e Class C: Gases
— Class D: Metals I= Clase D: Metals
hS’ IQ )0 ' Fire stream 5 Jot
ad ad Nozzle S Branchpipe
o
17
S
o
£
Standpipe Dry riser
Tip Nozzle 323
Wye connection Dividing breeching
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FIRE & CGAS FUNCTION SYMBOLS
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WATER HYORANT (TWO WAY)

[

WATER HYDRANT (THREE WAY)

T

COMBINED WATER MONITOR/HVORANT (TWOD WAY)

COMBINED FOAM WATER MONITOR/HYORANT (TWD WaY)

" =
B3

COMBINED WATER MOMITOR/HYORANT (THREE WAY)

COMAINED FOAM WATER MOMITOR/HYDRANT (THREE WAY!

©® o

FIXED WATER MONITOR

www.mblastsavior.mihanblog.com

“'IE

FIXED FOAM/WATER MONITOR

ELEVATED FIXED WATER MONITOR

®

‘gb‘}@. Losenl oS g

> o o

MAKUAL ALARM CALL POINT

BERM TYPE FLAMMABLE GAS DETECTCR

POINT TYPE GAS DETECTOR
(FLAMMABLE)

POINT TYPE GAS DETECTER
HYUROCEN

TOXIC GAS DETECTOR (H28)

MCS-MANUAL CONTROL STATION-CO2
MANUAL START SWITCH FOR CO2 SYSTEM)

CAS-FIRE AND GAS ALARM SOUNDER
(PRE-DISCHARGE ALARM HORN FOR COz SYSTEMI

o OAS 1 DISCHARGE ALARM SOLMNDER

D#lL-4 ELEMENT STATUS LAMP-COz EXTINGUISHANT
(WARNING LIGHT CLUSTERS FOR CO2 SYSTEM)

® DAL 1 DISCHARGE ALARM LIGHT
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FIRE HOSE CABINET C/W CONTENTS

45kg MOBILE TROLLEY POWDER EXTINGUISHER

Bleg PORTABLE POWDER EXTINGUISHER

SPRINKLER VALVE g
o
o)
o
o]
DELUGE SYSTEM %
=
.
DELUGE o)
VRLVE SKID 'S
ASSEMELY @
[%2]
+—
(%2]
o
FORM SYSTEM Q
=
HOSE REEL/DRUM

FUSIBLE PLUG FUSIBLE PLUG
HEAT DETECTOR | HEAT DETECTOR

ﬁ—@ CASTELL BLOCK VALVE WITH LIMIT SWITCH

_gl_ DELUGE YaLVE

e HEAT DETECTOR (RATE OF RISE) i
f

9 HEAT DETECTOR (FIXED TEMPERATLURE)
F

F. EMOME DETECTOR (POINT TYPE OPTICAL)

() H—E ASPIRATED SMOKE DETECTION SYSTEM

&FIFEE-LM{I{ET

A co: eormeie s

DUAL AGENT EXTINGUISHING UNIT @

6:‘,@4 Losenl oS g 326
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e
HEAT DETECTOR

FUSIBLE TUBE
HEAT DETECTOR

‘53‘}@{ Losenl oS g

B B B

BREATHING APPARATUS

LIFEJACKET STORACE

CO2 SYSTEM

HELIDECK RESCLE EQUIPMENT
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ABBREVIATIONS

MV : MICROVOLT

AC : ALTERNATIVE CURRENT

AF : ANTI FOAM (PROCESS)

AFF : ACTIVE FIRE FIGHTING

AGA : AMERICAN GAS ASSOCIATION
ATM . ATMOSPHERE

BDV : BLow-DowN VALVE

BLEVE : BOILING LIQUID EXPANDING VAPOUR EXPLOSION
BTU : BRITISH THERMAL UNIT

CA : CORROSION ALLOWANCE

CCR : CENTRAL CONTROL ROOM




CF : CERTIFICATE OF FITNESS (HVAC)
CGD : CATALYTIC GAS DETECTOR

CP : CONTROL PANEL (INSTRUMENTATION)
CPU : CENTRAL PROCESSING UNIT
D&ID : DUCT AND INSTRUMENTATION DIAGRAM (HVAC)
DB : DECIBEL

DC : DIRECT CURRENT

DCS : DISTRIBUTED CONTROL SYSTEM
DHSV : DOWN-HOLE SAFETY VALVE
DISC : DISCIPLINE

DO : DIESEL OIL

DO : DIGITAL OUTPUT

DOE : DEPARTMENT OF ENERGY (UK)
DWG : DRAWING

EDP : EMERGENCY DE-PRESSURISATION
ER : EMERGENCY RESPONSE

ESD : EMERGENCY SHUT DOWN

ESDV : EMERGENCY SHUT DOWN VALVE
F&G : FIRE AND GAS

FAT : FACTORY ACCEPTANCE TEST

FB : FuLL BORE

FD : FLAME DETECTOR

FDS : FIRE DETECTION SYSTEM

FW : FIREWATER

FWKO : FREE WATER KNOCK OuUT

GA : GENERAL ARRANGEMENT

GD : GAS DETECTOR

GD : GENERATOR DIESEL

GHz : GIGAHERTZ




GRP : GLASS FIBRE REINFORCED POLYESTER

HAZAN : HAZARDS ANALYSIS

HAZID : HAZARD IDENTIFICATION

HAZOP : HAZARD OPERABILITY STUDY

HD : HEAT DETECTOR

HF : HYDROCARBONS FIRE

HIPPS : HIGH INTEGRITY PRESSURE PROTECTION SYSTEM (PROCESS)
HIPS : HIGH INTEGRITY PROTECTION SYSTEM (SAFETY)
HP : HIGH PRESSURE

HV : HIGH VOLTAGE

HVAC : HEATING, VENTILATION AND AIR CONDITIONING
Hz : HERTZ

1/0 : INPUT / OUTPUT

IRGD : INFRA-RED GAS DETECTOR

IS : INTRINSICALLY SAFE

ISO : INTERNATIONAL STANDARDISATION ORGANISATION
ISO : PIPING ISOMETRIC DRAWING

JB : JUNCTION BOX

JF : JET FIRE

KHz : KILOHERTZ

KO : KNock OuUT

L/O : LAYouT

LDE : LEAD DISCIPLINE ENGINEER

LFL : LOWER FLAMMABILITY LIMIT

LP : Low PRESSURE (HVAC)

LV : Low VOLTAGE

MAWP : MAXIMUM ALLOWABLE WORKING PRESSURE
MAC : MANUAL ALARM CALL POINT

MCC : MOTOR CONTROL CENTRE




MDRS : MASTER DOCUMENT REGISTER SCHEDULE
MEG : METHYL ETHYLENE GLYCOL

MET : METEOROLOGICAL

MHR : MAN HOUR

MOM : MINUTES OF MEETING

MOV : MOTOR OPERATED VALVE

MSL : MEAN SEA LEVEL

MTBF : MEAN TIME BETWEEN FAILURE

MTO : MATERIAL TAKE OFF

MV : MASTER VALVE

N/A : NOT APPLICABLE

NDT : NON DESTRUCTIVE TEST

NTS : NOoT To SCALE

PA : PASCAL

PABX : PRIVATE AUTOMATIC BRANCH EXCHANGE
PAGA : PuBLIC ADDRESS AND GENERAL ALARM
PB : PUsH BUTTON

PC : PERSONAL COMPUTER

PCM : PULSE CODED MODULATION

PCS : PROCESS CONTROL SYSTEM

PFD : PRoOCESs FLOW DIAGRAM

PLC : PROGRAMMABLE LOGIC CONTROLLER




PM : PROJECT MANAGER

PMS : PIPELINE MANAGEMENT SYSTEM
PO : PURCHASE ORDER

PP : PROJECT PROCEDURE

PPM : PARTS PER MILLION

PSS : PROCESS SHUT DOWN SYSTEM
PSV : PRESSURE SAFETY VALVE

PTR : PROJECT TECHNICAL REVIEW
PWHT : POST WELD HEAT TREATMENT
QA : QUALITY ASSURANCE

QC : QUALITY CONTROL

QRA : QUANTIFIED RISK ASSESSMENT
RB : REDUCED BORE

RH : RELATIVE HUMIDITY

RP : RECOMMENDED PRACTICE

RPM : ROUND PER MINUTES

SAC : (COMPOSITE) SAFETY ANALYSIS CHART
SAFE : SAFETY ANALYSIS FUNCTION EVALUATION (CHART)
SAT : SAFETY ANALYSIS TABLE

SCADA : SUPERVISORY CONTROL AND DATA ACQUISITION SYSTEM
SD : SHUT DOWN (INSTRUMENTATION)
SD : SMOKE DETECTOR (SAFETY)

SDV : SHUT DOWN VALVE

Sl : SYSTEME INTERNATIONAL

SIL : SAFETY INTEGRITY LEVEL
SIMOPS : SIMULTANEOUS OPERATIONS
SK : SKETCH

SSV : SURFACE SAFETY VALVE

SWL : SEA WATER LEVEL

TBA : To BE ADVISED

TGD : Toxic GAS DETECTOR

TOS : Top OF STEEL

TSV : THERMAL SAFETY (RELIEF) VALVE
TX : TRANSMITTER

UFD : UTILITY FLOW DIAGRAM




UPS : UNINTERRUPTED POWER SUPPLY
UV : ULTRA-VIOLET

UW : UTILITY WATER

VCE : VAPOUR CLOUD EXPLOSION
VDU : VISUAL DISPLAY UNIT

WCP : WELLHEAD CONTROL PANEL
WT : WALL THICKNESS

WT : WEIGHT

WYV : WING VALVE

XV : ON/OFF VALVE




Plant Shutdown: The shutting in of all process stations of a Plant
Production process and all support equipment for the process.

Process Shutdown: The isolation of a given process station from
the process by closing appropriate SDVs to shut-in flow to the
process station or divert flow to another process station.

Shutdown Valve (SDV): An automatically operated Normally
Closed valve used for isolating a process station.

Emergency Shutdown System (ESD): A system of stations
which when activated initiate plant shutdown.



Pressure Safety Valve (PSV): A pressure relief device
designed to open and relieve excess pressure and to reclose
and prevent the further flow of fluid after normal conditions
have been restored.

Depressurization: When metal exposed to fire on one side
with vapor on the other side, the metal temp. may reach a
level at which metal rupture due to stress may occur, even
though the pressure does not exceed the allowable
overpressure. An emergency depressurization (blow down)
system is provided to avoid such an occurrence.



P&ID Symbols from walas
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(c) INPUT

Figure 3.6, Some modes of control of liquid level. (a) Level control
by regulation of the effluent flow rate. This mode is externally
adjustable. (b) Level control with built in overflow weir. The weir
may be adjustable, but usually only during shutdown of the
equipment. (c) Overflow weir in a horizontal kettle reboiler. The
wer setting usually 18 pcrmanent.
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PROCESS FLOW DIAGRAM

These preparation stages describe the following three main
phases which can be distinguished In every project &
Include, but not be limited to:

Phase I: Basic Design Stages (containing seven
Standards)

Phase |I: Detailed Design, Engineering and Procurement «
Stages (containing two Standards)

Phase |11: Start-Up Sequence and General Commissioning
Procedures (containing two Standards)

BxusiKeaes r?'[\cf

v
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o ol (Sl 9 IPS b
PHASE |: BASIC DESIGN STAGE% 3 G

(CONTAINING 7 STANDARDS)

STANDARD CODE STANDARD TITLE

1) Manuals of Phase | (Numbers 1 -7)

IPS-E-PR-150 "Basic Design Package"

IPS-E-PR-170 "Process Flow Diagram” ;‘;
IPS-E-PR-190 "Layout and Spacing" 1
IPS-E-PR-200 "Basic Engineering Design Data" A
IPS-E-PR-230 "Piping & Instrumentation Diagrams (P&IDs)" £,
IPS-E-PR-250 "Performance Guarantee"

IPS-E-PR-308 "Numbering System"
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PHASE |l: DETAILED DESIGN, ENGINEERING AND PROCUREMENT STAGES
(CONTAINING 2 STANDARDS)

1) Manuals of Phase 1l (Numbers 8&9)

IPS-E-PR-260 "Detailed Design, Engineering and Procurement”
IPS-E-PR-300 "Plant Technical and Equipment Manuals (Engineering
Dossiers)”

v gryrorncey He

Phase 111: Start-Up Sequence and General Commissioning Procedures
(containing two Standards)

111) Manuals of Phase 11l (Numbersl10&11)

IPS-E-PR-280 "Start-Up Sequence and General Commissioning Procedures”
IPS-E-PR-290 "Plant Operating Manuals"
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SCOPE

This Standard is also intended to establish uniform
symbols for equipment, piping and instrumentation
on P&IDs and UDFDs throughout the Oil, Gas and
Petrochemical (OGP) projects.

v gryorcey e
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Nomenclature or Terminology
FLOWSHEETS

the Piping and Instrumentation Diagrams (P&I1Ds)
Utility Distribution Flow Diagrams (UDFDs,UHD,UFD)
Process flow diagram(PFD)

v gryrorncey He
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REFERENCES

ASME (AMERICAN SOCIETY OF MECHANICAL ENGINEERS)

ASME Code.

ANSI (AMERICAN NATIONAL STANDARD INSTITUTE)

v gryrorncey He

ANSI B 16.1 "Cast Iron Pipe Flanges and Flanged Fittings, Class 25, 125, 250
and 800"

1st. Ed., 1989

IPS (IRANIAN PETROLEUM STANDARDYS)

IPS-E-PR-200 "Basic Engineering Design Data"

IPS-E-PR-308 "Numbering System"”

IPS-E-PR-725 "Process Design of Plant Waste Sewer Systems"

IPS-G-IN-160 "Control Valves"

IPS-D-AR-010 "Abbreviations & Symbols for HVAC&R Drawings"

IPS-D-AR-011 "General Notes for HVAC & R System"
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REFERENCES

ISA (INSTRUMENT SOCIETY OF AMERICA)
ISA-S5.1 "Instrumentation Symbols and Identification” 1st. Ed., 1984
ISA-S5.2 "Binary Logic Diagrams for Process Operations" 2nd. Ed., 1981 (
Reaffirmed 1992) ©
ISA-S5.3 "Graphic symbols for distributed control / shared display t
instrumentation, logic and computer systems “Ed.,1983 §
ISA-S5.4 "Instrument Loop Diagrams" Ed., 1991 e
ISA-S5.5 "Graphic Symbols for Process Displays" 1st. Ed., 1985 t\
ISA-S18.1 "Annunciator Sequences and Specifications" 1st. Ed., 1979 £
(Reaffirmed 1992)
ISA-S50.1 "Compatibility of analogue signals for electronic industrial process
instruments” 1st. Ed., 1975 ( Reaffirmed 1995)
ISA-S51.1 "Process Instrumentation Terminology" 1st. Ed., 1979
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REFERENCES

ISO (INTERNATIONAL ORGANIZATION FOR STANDARDIZATION)

ISO 3098: Part 1 "Technical Drawings-Lettering, Part 1: Currently Used Characters"
1st. Ed. 1974
ISO 3511: Part 1 & Part 4 "Process measurement control functions and instrumentation-symbolic representation-Part 1: Basic

requirements, 1st.Ed. 1977;Part 4. Basic symbols for process computer, Interface, and shared display/control functions" Ed. 1985

1st. Ed., 1984
ISO 6708 "Pipe component definition of nominal size" Ed., 1995.

APl (AMERICAN PETROLEUM INSTITUTE)
API Standard 602 "Compact steel gate valves-flanged, threaded, welding and extended body ends “nine Ed., 1995

GPSA (Gas Process System Analysis)
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TERMINOLOGY:

Company or Employer/Owner :

affiliated companies of the Iranian ministry of petroleum :
National Iranian Oil Company (NIOC)
National Iranian Gas Company (NIGC)
National Petrochemical Company (NPC)

v gryrorncey He
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. SYMBOLS AND
® ABBREVIATIONS

IMORTANTS AND COMMONS IN RED
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DRAIN / SEWER SYMBOLS

AMN
AY
CAU
CDB
CSW
CY
DC
DWW
NSW
OPD
OoSwW
SSW
SWA
TY

Y

www.mblastsavior.mihanblog.com

Amine Drains (MEA,MDEA)
Amine Drain Funnel (MEA,MDEA)
Caustic Sewer(NAOH)
Concrete Drain Box
Chemical Sewer

Chemical Drain Pit

Drain Connection

Desalter Waste Water

Non Oily Water Sewer

Open Drain

Oily Water Sewer

Sanitary Water Sewer
Stripped Sour Water

Toxic Drain Funnel

Drain Funnel (General)
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| ETTERS AT INDIVIDUAL VALVES
DESIGNATIONS

B Monel Valve (grease sealed seat and packing)
BV Ball Valve
CAO Close-Automatic-Open ©
CC Cable Control vo\oq"
CO Chain Operated &
CHV Check Valve @4\0"
D Drain %
N
FB Full Bore =y
FC Fail Close (closes on minimum signal to valve
actuator)
FO Fail Open (opens on minimum signal to valve
actuator)

FD Flex Disc Valve (Diapharagm Valve)
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L ETTERS AT INDIVIDUAL VALVES DESIGNATIONS

MOV Motorized Valve(motor operated valve)

NC Normally Closed(like by-pass valve for control valves)

NO Normally Open

NV c Needle Valve (Plug valve)

oV S Operating Valve &
PIVA TE Post Indicator Valve(if it is Closed or open) '§
PSE g Rupture Disk Assembly (Pressure Safety Equipment) 2
PSV g Pressure Safety Relief Valve £
P E Plugged

SR % Split Range

SSV = Stainless Steel Valve

T % Trap

V Vent

WP (J) Jacketed Plug Valve

XCV Steam Trap with Integral Strainer



PIPING ABBREVIATIONS

CS
DN
FF
FS

LJ

MI
PN
RF
RS
SF
SB
SO
SS
ST(H)
SW
WN

www.mblastsavior.mihanblog.com

Carbon Steel
Diameter Nominal
Flat Face
Forged Steel
Lap Joint
Mallable Iron
Pressure Nominal
Raised Face
Removable Spool
Socket Weld Line Blind with Flexitallic Gaskets
Spectacle Blind
Slip on
Stainless Steel
Steam Trap (Heat Conservation)
Socket Weld
Weld Neck
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MISCELLANEOUS DESIGNATIONS

AG
BL
DCS
HCB
HCH
HHLL
HLL
LG
LLL
LLLL
MW
NLL

PB
PFD
PG
Pl

www.mblastsavior.mihanblog.com

Above Ground
Battery Limit
Distributed Control System
Hydrocarbon
Hydrocarbon with Hydrogen
High High Liquid Level
High Liquid Level
Level Gage
Low Liquid Level
Low Low Liquid Level
Manway
Normal Liquid Level
Pressure
Push Bottom
Process Flow Diagram
Pressure Gage
Pressure Indicator
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MISCELLANEOUS DESIGNATIONS

P&ID
PO
PT
RES
RG
RL
RTD
RVP
sC
SCL
SG
SP

SP.GR.

STO
Tl
T/T
UFD
UG
VB

www.mblastsavior.mihanblog.com

Piping & Instrumentation Diagram

Pump Out

Pressure Test Connection
Residue

Refrigerant Gas

Refrigerant Liquid
Resistance Temperature Detector
Reid Vapor Pressure

Sample Connection
Sample Cooler

Sight Glass

Set Point
Relative Mass Density (Specific Gravity)
Steam Out

Temperature Indicator

Tangent to Tangent
Utility Flow Diagram

Under Ground

Vortex Breaker
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UTILITY SERVICES ABBREVIATIONS

BFW
CLW
CW
CWR
CWS
DMW
DSW
DWA
FLG
FLR
FOR
FOS
FWA
HBW
HPC
HPS

www.mblastsavior.mihanblog.com

Boiler Feed Water
Chlorinated Water
Cooling Water

Cooling Water Return
Cooling Water Supply
Demineralized Water
Desalinated Water
Drinking Water

Fuel Gas

Flare Discharge

Fuel Oil Return

Fuel Oil Supply

Fire Water

High Pressure Boiler Feed Water
High Pressure Condensate
High Pressure Steam
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UTILITY SERVICES ABBREVIATIONS

ISA Instrument Air

LLPS Low Low Pressure Steam
LPC Low Pressure Condensate
LPS Low Pressure Steam

MBW = Medium Pressure Boiler Feed Water
MPC < Medium Pressure Condensate
MPS . Medium Pressure Steam

NG = Natural Gas

NIT £ Nitrogen

PLA 2 Plant Air

PWA & Plant Water(service water)
RFO £ Refinery Fuel QOil

RFW - Refrigerated water

RWA s Raw Water

SWA Sour Water

TWA Treated Water

WAT Water
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POWER SUPPLY

AS
ISA
PLA

ES
GS
HS
NS
SS

www.mblastsavior.mihanblog.com

Air Supply
Instrument Air
Plant Air

Electric Supply

Gas Supply

Hydraulic Supply(Water)
Nitrogen Supply

Steam Supply

v gryrorncey He



SYMBOL

DESCRIPTION
bolas £l

Main process line (arrow of 30indicates
Direction of fluid flow )

Heat traced pipe line
Underground pipeline

Existing line

Future line

Vendor package

Jackated or double containment pipeline

Line crossing (connected)

v grvorcey BHe
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LY Y
—
L ]
|

thikness:2mm
————

e 1:50 [, 1:20

i
dassd classB

mechanical instrmment
engineering engineering

Line crossing (nconnected)
Lines junction

www.mblastsavior.mihanblog.com

Dripe funnel
Platform

Removable spoolpice
Minimum distance

v grvorcey BHe

Indication of point of
change:

a)change in sloop
b) change in piping class
c)change in responsibility
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Outlet to the atmosphere for steam / gas
. Flow / motion in diraction of arrow

Arrow for inlet or outlet of essential
substances

L,-’

e Slope

B Level reference .
Limit, general ene,

S
v sryovacey H e

Contractor/ vendor
Battery limit
Hood , general (Furnace)

~ Distribution device for fluids , spray nozzle
ﬂm Siphon with dip length
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Open vent
Syphon drain( seal leq)

Liquid seal, oen E
Liquid seal ,closed A
. . £
Butsting disc
Sight gl %‘”’%
ight glass %%r
Level gage "”/’ffa%/o

Level gage on standpipe (verfqﬁ"f’al pipe)
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INTERLOCK
LOGIC

symbol description
SY M B O LS output exists if one or more input
= or exists

f@‘ o % output exists if and only if all the
=| imput exists
=
=)

not g tput exists if d onl

{@ : 7 l]ﬂ output exists if one and only one
| finput exists
<
@)
=

: 5 time delay output exists after preset

| time
=

<xor ————— exclusive | output exists if one and only one

i O| input exists
3
i
sequential logic control connection

e
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Butt welded joint
_§ Flanged joint

g
n
)
q
:
D
Qo
(-
9'
-]
~+
~
Q
1
1
2
o
=)
~—~

1Se|qu

Socket welded joint

- Socket and spigot joint

. Compression joint

Swivel joint

End cap ,but welded

End flanged and bolted

End cap ,fillet welded (socket)

"JOINeS

oo bojgueyiw

—nd cap ,screwed (arrow:90)

v grvorcey BHe
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SYMBOLS FOR MANUALLY OPERATED AND MISCELLANEOUS VALVES AND MONITORS

[pom

Gate valve (basic symbol)
Globe valve

Check valve (general)
Gate valve behind off

—=<1——
—l—y
l—-l":_:l——;
—< g
: Angle valve ¢
£ = Ball valve :
I—-—Cﬁhlv——i o g
g‘ »  Fourway valve E
U) :
QD
< ) :
’—?—f S Gate valve with body bleed ¢
S el Butterfl;_/ valve
5 o Hydraulic control (water force)
= é—’ I\N/Ieterlng cock
> eedle valve
p S Plug valve
el S=solenoid valve

R= Manual reset when indicated
Diaphragm valve

tt
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Distributed control/shared display symbols

symbol

description

&

=

=

field mounted instrument [not normally
accessible to operator]

indicatorfcontrollerfslsim [normally
accessible to operator]

i

auxillary oparetors interface device

DCS b (S 8488 51 3l aliseo IS

PLC puw (ST 3480 Hl 3l aliseo JICU!

AT Rl W RN TR

rogrammable logic controller (PLC) function symbols

3
g

descriplion

ficld mounied PLC integral to DCS nol
normally accessible o operator

conirol mounted PLC integral to DCS not
normally accessible to operator

control board mounted sxuiliary location
normalty sccessible to opetalor

behind ol conirel board not normalky
accesslble 1o operator

behind of contrel board axuiliary location
nol normally accessible o operator

W09 Bojqueyiw I0IAeS]ISe|qu MMM




General instrument or function symbols

“SYMROL

DESCRIPTION

O
Q
O
S,

e

W09 Bojqueyiw I0INesS]ISe|Cu MMM

field mounted instrument

panel mounted instrument

infrument mounted behind control
panel incontral room

local panel mounted insrument

rnstrum:nt mounted behind local pan:1

instrument sharing common housing
with two function

nteam_H_'anﬂd instrument

electeric traced instrument

light [color R=RED G=GREEN|

wvalve position indicasting lamps




Ty,

~C8
o
=

W09 Bojqueyiw I0IAeS]ISe|Cu MMM

b Dllss

2 |

Concentric reducer

Eccentnc reducer (flush bottom)

Eccentric reducer [flush top)

spectacie blind ( normally open)

expansion bellow

sleeve extension

expansion loop

steam trap with built-in strainer { thermostatic or
thermodynamic type)

steam trap without built-in strainer [ thermostatic or
thermodynamic type)

steam trap with integral check valve (bucket type)

Gy ol

Oyl ol

Slo b sl 4

Slo L sl A

b Sy i b 5l A




2

—_—
=T

= ]

O

= -

=0
2

L
%T s

.1:

L,
I%

58

|

0

W09 Bojqueyiw IoINes]ISe|qu MMM

Ring spacer

Spade blind

Hammer blind

Pressure blind in welded line

Standard socket weld line blind union Wiyiton gaskets

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

standard socket weld line blind union Wiflexitallic
gaskets

apectacie blind ( narmally open)

expansion bellow

sleeve extension

expansion loop




W09 Bojqueyiw I0IAesS]ISe|Cu MMM

Ejector

Jet mixer

Ring header

Flame arrestor (general)

Explosion-proof flame arrestor (explosion comes
From the side of the rectangular)

Detonation —proof flame arrestor

Fire —resistant detonation —proof flame arrestor with

Outlet to the atmosphere

Fire_ resistance flame amestor

Silencer




W09 BojqueyIw IoIAeS]ISe|Cu MMM

Bucket [basket Jtype strainer

Temporary strainer [ cone type)

T-type strainer

¥-type strainer [ with valved drain)

Duplex strainer

Pulsation dampener

Flexible hose with quick coupling




J

K

fC

—_—
b

1

W09 BojqueyIw IoIAesS]ISe|Cu MMM

Flexible hose with quick coupling

Filter (general)

Cartridge type filter

Propeller mixer
In—line mixer (static)
Turbine mixer

Mozzie( blinded off)




Breather

Emergency (safety) shower equipped with no
freezing drain valve

Evewasher equiped with no freezing drain valve

Vortexx breaker

W09’ Bojqueyiw IoINes]ISe|qu MMM




FH O BT

W09 BojqueyIw IoINes]ISe|qu MMM

Self contained regulator

Treeway valve

Spring loading valve

Control valve with handweel

Rotary valve

Slide valve

Enife vaive

Postindicator valve

Piston valve

Y-type below down valve




“mrEH S

W09 BojqueyIw IoIAeS]ISe|Cu MMM

Rotary valve

Slide valve

Knife valve

Post indicator valve

Piston valve

Y- type below down valve
¥-type stop check valve
Y-type globe valve

Float valve

Motoroperated valve




e

p—:.‘] H It

K

2
2

£

’,_
T

W09 BojqueyIw IoIABS]ISe| 0L MMM

Lift check valve

Swing check valve

Stop check

Stop check , non -retum valve

Trip valve (low lube oil ppressure)

Relief valve | angle yaccum)

Relief valve | angle ,pressure)

Flush bottom valve

Pressurel yacum valve

Foot valve with strainer




CATALIST
»~ BED

REACTOR




OPEN VENT WITH SCREEN

.
-
-

| i " . '\;\\\H

CONCRETE SUMP

n

——

«
=l o =

LJ_

DOUBLE FIPE HEAT EXCHANGER

wertical shell_tube heat exchanger [general]




medium returm

kemle type reboiler u tube type [general contiguration]




A2.3.4.3 GENERAL SYMBOLS FOR DRIVERS
L)

® ®©

ELECTRIC MOTOR GENERAL COMBUSTION ENGINE

o)

DISEL MOTOR

©)

GAS TURBINE MOTOR

=)

| i

ELECTRIC DRIVE TURBINE (BASIC SYMBOL|

GEAR BOX

EXPANDER




Crusher

3

=2

D

AOLL CRUSHER % HAMME RMILL CRUSHER

Q

<.

o

=

3

j

1] D

5

=2

4 o)

>

®)

@)

3

CONE CRUSHER

JAW CRUCHER

GYRATORY CRUSHER




EQUIPMENT:. TOWER,
COLUMN, VESSEL AND

REACTOR

P

R FLUIDIZED BED
s R [SIZE AND CAPACITY |
R T— MAME OF PACKING OF SIZE AND
el i [H1£E ANL MATEHIAL] VOLUME OF
- -
i 1
{ {'}- L]
SRR Fw . 3 DISTRIBUTOR EXAMPLES
om0
e e — 1l [/
S
W SRR
L]
""""""" 1 TRAY WITH BUBBLE CAP
........ = TRAY [SINGLE PASS|
" H
! 3 E
------------- 1 o
' Q
S
ALK R A R DEMISTER —
P e @]
! c
| o BAFFLE @®©
2 B e
3 = —
v TRAY [TWO PAS S| E
E s  —
i) )
s CERAMIC BILS .g
]
j]l'l' %]
)
0
o)
O
] * wortex breaker E
i - %

A=
i

FI<ED BED
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A.2.3.1.2 HORIZONTAL VESSELE

—— MW
VB =
O—= T i i
i1 HI
8 =3-> NLL
'l -3  LLL VB
< M c:se
e J P T 1
S~ L =0 yB.
| 1
DISTRIBUTOR WITH G
CLOSED END %
(A) HORIZONTAL VESSELE i\
. . £,
www.mblastsavior.mihanblog.com
HIL
<
‘090
K
\0Q
1) L {9
e
vB >
x9
2)
*Q\(b
B) HORIZONTAL VESSELE WITH BOOT &
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Note:

All tanks and spheres on each flow diagram are
to be shown in Approximate relative size to

each other

DOME BOOr
WITH SWING PIFE FLOAT TYPE

FLOATING ROOF

SPHERE

v gryowacey e
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A) FURANCE [BASIC SYMBOL]

www.mblastsavior.mihanblog.com

DAMPER STACK
PB

"} ONE PASS

{

5.]th ..-“L‘ CONMYE CTION
- SECTION
'\1’
Ll
!
":"_u;
a FADIATION
f I'YPICAL FOH SECTION

I
P O

B FIRED HEATER [BDX OR CYLINDERICAL TvPE | WITH COVECTION SECTION

388
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C] ELECTERICAL HEATER

www. mblastsavior.mihanblog.com

X X
v ExuaiXenes ?‘9‘,’\:9

D] TAME HEATER
www.mblastsavior.blogfa.com
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B.2.3.3.2 exchamyers waler coolers and reboilerns

ahell and whe heat exchanger|basic symbal]

heat exchangerfcoober/econdenser |
with floating head

|heal exchangericonlerfcondenser
u tulbe

heat exchangerooolercondenser
flzoed tube sheet

coolerf condenser with lloating head
and cover plate

EngdBudRugdRus

v gryorvacey Heo

I

I harizanal rebailer foded tube sheet
kenle type rebioles
u=lulee

kefile type vaporizer
floating head

kettle type waparizer
fiwed tubhe sheet

= 4
L
U
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AIR COOLERS

. louver control
branches ['YF"’“I (if required) ID

Tors -
A
" e

blade pi o
pltth / %\%
control 4

{lif requied) N

[note:1) 44“@\

T =2 :
] |

ID = INDUCED DRAFT
FD = FORCED DRAFT
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- yLkF J PumMPS

turbine electeric
drive drive

centrifugal pump

o

: elecleric
turbine drive
drive

v gryowacey e

rotary pump
|lgear pump|

-—#:.s;ﬂ#”

&

steam electeric
drive drive

reciprocating pump
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Cunnretam' Sail

SYMBOL DESCRIPTION |

Brickwork g
——————— :

3
=2
%
- - Concrete (reinforced) m
Q
<.
. o
; =
_—_ 3_
" s w8 a8 Refractory clay, >
T Refractory bricks %
=2
o
©«
——— : o)
St ir=a e %




NOZZLES IDENTIFICATIONS ON VESSELS, REACTORS AND TOWERS

NOZZLE IDENTIFICATION SYMBOL
A,A2 Inlets
B Outlet
C Condensate
D Drain or Draw-off
E*
F Feed o
G Level gage or gage glass ?Z"
H Handhold 1
J Pumpout ;
K* £
L Level instrument (also LT, LI)
M Manhole
N Reboiler connection
P Pressure connection (also PT, PI)
R Reflux
S Steam or sample connection
T Temperature connection (also Tl, TE, TW)

Vv Vapor or vent
Relief valve connection
(Oversize unless actual size known)
*Use E or K when non of the other symbols apply. Do notuse I, O, Q, U, X, Y, or'%.

=



LINE WIDTHS
AL Lgl.@igﬁ Lgbg.hjhi&u&'a

To obtain a clear representation, different line widths shall be used. Main flow lines
or main piping shall be highlighted.

The following line widths shall be applied:
- 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;
Line widths of less than 0.3 mm shall not be used.
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Drawing sizes to be used are:

Size Designation Drawing Dimensions Title Block Size

(mm X mm) (mm X mm)

Ad 210 x 297 o

A3 297 x 420 75 x120

AG 297 x B30 o

AF 297 x 840 _

Al 420 x 534 100 x 155

Al 594 x 841 130 x 175

Al 641 x 1189 180 x 190

www.mblastsavior.mihanblog.com

Note:
The final (As Built) isometric drawings shall include the material take offf
table and should be in size.

Fy grrorvacey B (e
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Drawings scales shall be any of the following:
: 10

: 100

: 250

: 900

: 1000

: 2500 (Overall Plot Plan Only)

PRPRRPRRPRPRPRPRPRPR
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SP
DW
PC
FS
DS
PR
CE
WS
IR
CA
MU
OT

www.mblastsavior.mihanblog.com

- Specification

- Drawings

- Performance Curves
- Fabrication Schedule
- Data Sheets

- Procedures

- Certificates

- Welding Specification
- Inspection Record

- Calculations

- Manuals

- Others
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AC _
Engineering

Cl
EL
GM
GN

HM and/or
Engineeri

IN
ME

@nblog.com

N

Pl

PR

PV

RE and/or
(PM)

SF

ST

TC

TP

www.mblastsavior.m

Heating, Ventilation, Air conditioning & Refrigeration

Civil Engineering (General) including Architectural

Electrical Engineering

General Machineries

General @
Heat and Mass Transfer Engineering (Thermal Equipment ?’%

Instrumentation Engineering i

Fixed Mechanical Equipment Engineering (Non Rotating Equipment
Engineering)

Piping Engineering (General Mechanical and Interconnection
Engineering)

Process and Chemicals Engineering
Pressure Vessel Engineering (Generally, Vessels Engineering)
Rotating Equipment and/or (Process Machineries) Engineering

Safety, Fire Fighting & Environmental Control Engineering
Structural Engineering
Telecommunication Engineering

Technical Protection Engineering



CoOMMODITY ACCOUNT NO.:
- Civil

- Instrumentation

- Electrical

- Machinery

- Heaters

- Heat Exchangers (including reboilers, coolers, double pipe heat exchangers,
coils, plate heat exchangers, etc.)

06
- Vessels, Towers or Drums &
- Tanks and Spheres
- Package Units &
- Miscellaneous Mechanical
- Piping =y
- Management
- Site Construction
- Miscellaneous
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PROJECT SECTIONS CODING

AC
CC
CN
DC
FN
GN
PC
PE
PN
PM
PQ
QA
QC

www.mblastsavior.mihanblog.com

Accounting

Cost Control
Construction
Document Center
Finance

General

Project Coordination
Project Engineering
Planning

Project Management
Procurement
Quality Assurance
Quality Control
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bl or mihanbl
Refinery /plant location

—

&
B f0

Unit Number
(see Appendix A)
serial Number (Note 1)
fas per appendix H)
sequential No./total NO.
(Note 2)
size desingation
[as pe:- arfficle 14.1)

e — — — — — —— ———— — }

Notes:

1) Two drawings may have the same serial number but different unit
number.

2) When drawings have same title and function, they shall have the same
serial number and shall be identified by using Sequential No./Total No.

v gryowacey e
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CRD-01-0001 A s
piing e o o
(Refer to article 11.1) |
sequential No. /total No. |

{for requirements more than one for
same line , if needed
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SYMBOL/ABBREVIATION

AK
BD
CRD
DN
HVAC
LG
PDB
PFD

P & IDs
PO

PS
PSV
Sl
TEL

www.mblastsavior.mihanblog.com

DESCRIPTION
Arak
Building

Crude
Diameter Nominal, in (mm)
Heating Ventilation and Cooling
Level Gage
Distribution Panel Board
Process Flow Diagram
Piping and Instrument Diagrams
Purchase Order
Pipe Support
Pressure Safety Valve
System International
Tetra Ethyl Lead
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TYPE OF DRAWING
(4 Diqits)

- PROCESS FLOW DIAGRAM

- MECHANICAL FLOW DIAGRAMS (P & IDs)
- UTILITY FLOW DIAGRAM

- PLOT PLAN

- CONCRETE

- STRUCTURAL STEEL

- VESSEL

- PIPING

- ELECTRICAL

- INSTRUMENT
- 7999

- INSULATION
- MISCELLANEOUS

SERIAL NUMBER

www.mblastsavior.mihanblog.com

0001 - 0099
0100 - 0199
0200 - 0399
0500 - 0599
1000 - 1999
2000 - 2999
4000 - 4999
5000 - 5999
6000 - 6999
/7000

8000 - 8999
9000 - 9999
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AMN
AMO
CAU

CHM
DEA
DGA
MEA
MEK
TOL

www.mblastsavior.mihanblog.com

Amine

Ammonia

Caustic Soda
Chemicals
di-Ethanol Amine
di-Glycole Amine
mono-Ethanol Amine
Methyl Ethyl Ketone
Toluene
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a) Alr Systems

ISA Instrument Air
PLA Plant Air
b) Blowdown and Pump Out Systems
BDN Blowdown
CBD Continuous Blowdown
IBD Intermittent Blowdown
c) Condensate Systems
COC Cold Condensate
HPC High Pressure Condensate
LPC Low Pressure Condensate
MPC Medium Pressure Condensate
d) Drain (Sewer) Systems
CSW Chemical Sewer
NSW Non Oily Sewer
OoSw Oily Sewer

SSW Sanitary Sewer

v gryorcey e



e) Flare Systems

FL Flare (Normal)

HFL High Pressure Flare

LFL Low Pressure Flare
f) Fuels

FLG Fuel Gas

FLO Fuel Oil

NG Natural Gas

RFO Refinery Fuel Oil
g) Special Gas Systems

ACG Acid Gas

CHL Chlorine

HEL Helium

HYD Hydrogen

NIT Nitrogen

OXY Oxygen

UTA Utility Air

v gryorcey e



1) O1l Utility Systems

LBO
SLO
FGO

Lubricating Oll
Seal Oil
Flushing Oil

J) Steam systems

DLS
HOR
HOS
HPS
LLS
LPS
MPS

Dilution Steam

Hot Oil Return

Hot Oil Supply
High Pressure Steam

Low Low Pressure Steam
Low Pressure Steam

Medium Pressure Steam

v gryorcey e



) Water Systems

BFW Boiler Feed Water

CLW Chlorinated Water

CWR Cooling Water Return

CWS Cooling Water Supply

DIW Distilled Water

HWS = Hot Water Supply

HWR 3 Hot Water Return

TWR S Tempered Water Return

TWS ?E Tempered Water Supply

DMW é Demineralized Water

DWA = Drinking Water

FWA = Fire Water

HBW 2 High Pressure Boiler Feed Water
HCW = Hot and Chilled Water

MBW Z Medium Pressure Boiler Feed Water
PRW % Process Water

PWA Plant Water

RWA Raw Water

SWA Sour Water

TWA Treated Water

WAT Water
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k) Process Services

ACE
ALC
ASP
BZN
BUT
CAT
ETA
ETN
FOP
GAS
GSL
GSO
HRG
HCB
HCH
JP4
JTA
KER
NGH
RGH

www.mblastsavior.mihanblog.com

Acetylene

Alchohol

Asphalt

Benzene

Butane

Catalyst

Ethane

Ethylene

Fuel Oil Product

Gas

Gasoline

Gas oil

Hydrogen Rich Gas
Hydrocarbon

Hydrocarbon with Hydrogen
Jet Fuel (JP-4)

Jet A-1

Kerosene

Natural Gas with Hydrogen
Reformed Gas with Hydrogen
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FLUID ABBREVIATION
SYMBOLS

LNA Light Naphtha
LPG Liquefied Petroleum Gas
MEL c Methanol
MET 3 Methane

NAP g Naphtha

PNT = Pentane

PRP = Propane

PPN S Propylene
PRA § Process Air
PRO 2 Process Fluid
RAF = Raffinate

REF % Reformate
REG Recycle Gas
RES Residue

SLG Sludge

SLP Slop

SUL Sulfur

v gryrorncey He
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PROCESS

APIRP 14E

APIRP 520

APIRP 521

Recommended Practice for Design and Installation

of Offshore Production Platform

Piping System

Sizing. Selection, and Installation of Pressure —
Relieving Devices in Refineries

Part 1 : Sizing and Selection

Part 2 : Installation

Guide for Pressure-Relieving and Systems Fourth Edition



2.

SAFETY

ANSIB-31-4
ANSIb-31-8

API 4615
APIRP 14B

APIRP 14C

APIRP 14E

APIRP 14G

APIRP 14]

APIRP 520

APIRP 521

APISP 14A

API6A

APIST 2000

ASME 8 div. 1

Liquid transportation system for hydrocarbon lick
petroleum gas, anhydrous ammonia and alcohol

Gas transmission and distribution piping systems
Emission Factors for Oil & Gas Operations
Recommended Practice for Design, Installation.
Repair & Operation of Sub-Systems Valve (SSSV)
Systems.

Recommended Practice for Analysis, Design,
Installation & Testing of Basic Surface Safety
Systems on Offshore Production Platforms
Recommended practice for Design and Installation
of Offshore Platform Pipping Systems
Recommended Practice for Fire Prevention and
Control on Open Type off-shore Production
Platforms

Recommended Practice for Design and Hazards
Analysis for Offshore Production Facilities

Sizing. Selection & Installation of Pressure
Relieving Devices in Refineries

Guide for Pressure Relieving & Depressuring
Systems

Specification for Subsurface Safety Valve
Equipment (containing ISO 10432 : 1993)
Specification for Wellhead and Christmas tree
Equipment

Venting Atmospheric and Low Pressure Storage
Tanks

pressure Vessels
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ASTM D-635

ASTM E-119

ASTM E-136

ASTM E-515
ASTM E-760

BS 3900
BS 476

BS 6755

CFR

DOE Section 13
IACO

IALA

IES-7910
IEC-61508

IP Code : Part 15

ISO/CD 13 702

Burning Rate and Burning Time after Ignition for
Basic Epoxy Resin

Standard Test Methods for Fire Tests of Building
Construction Materials

Standard Test Method for Behaviour of Materials in
a Vertical Tube Furnace at 750 °C

Effect of Overheating Steel

Standard Test Method for Effect of Impact on
Bonding of Spayed Fire-Resistive Material applied
to Structural Members

Test Methods for Impact Effects on PFP

Fire Tests on Building Material for Design &
Installation

Testing of Valves

Titles 49, Chapter I, par. 179.105-4

Fire protection

International Civil Aviation Authorities

International Association of Lighting Authorities
Classification of hazardous areas

Functional safety : safety related systems

Part 15. Area Classification Code for Petroleum
Installations

(under progress) Petroleum and natural gas
mdustries  -Control and nutigation of fires and
explosions an offshore installations — Requirements
and guidelines
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MARPOL

NFPA 10
NFPA 11
NFPA 12
NFPA 13
NFPA 14
NFPA 15
NFPA 17
NFPA 70E

NFPA 72
NFPA 80
NFPA 90A
NFPA 90B

NFPA 92A
NFPA101

SOLAS

Convention mnternational de 1973 pour la prévention
de la pollution par les navires

Portable Fire Extinguishers

Foam extinguising systems

CO2 extinguishing systems

Installation of Spinkler Systems

Installation of Standpipe and Hose Systems

Water spray fixed systems

Dry Chemical Extingmishing Systems

Standard for Electrical Safety Requirements for
Employees Workplaces

National Alarm Fire Code

Standard for Fire Doors and Fire Windows
Installation of Air Conditioning and Ventilating
Systems

Installation of Warm Air Heating and Air
Conditioning Systems

Recommended Practice for Smoke-Control Systems
Code for safety to Life from Fire in Buildings and
Structures

Chapter III. Part C section VI (regulation 48)
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SOLAS Chapter IIT, Part C section IV ( regulations 41, 44, 45
and 46)

SOLAS Chapter IIL. Part C section II (regulation 31 and 32)

UL 1709 Standard for Rapid Rise Fue Tests of Protection
Matenals for Structural Steel

UL 263 Standard for Fire Tests of Building Construction and
Materials
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3.

STRUCTURAL

AISC 9™ Edition
APIRP 2A WSD 20th edition

APIRP 2ZA LRFD

DOE 1990 4th Edition
API spec. 2C, 4th Edition
ANSTAWS D 1.1. 1996
DNV 1981

DNV Rules

DNV RP B401, 93
Régles Neige et Vent

American Institute of Steel Construction

Recommended Practice for Planning,

Designing and Constructing Fixed Offshore
Platforms issued by Amernican Petroleum Institute).

1st edition Recommended practice for planning.

designing and constructing fixed offshore platforms - Load
and Resistance Factor Design.

Structural Design of Helicopter Landing Area.
Specification for Offshore Cranes.

American Welding Society

Buckling of plate, etc.

Rules for design, construction and inspection of

offshore structures, Appendix B - Loads —

1977 Hydrodynamic coetficients for non circular members.
Cathodic Protection.
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4,

4!1'

MECHANICAL

VESSELS

BS 5500

ASME VIII Div. 1
ASME I

ASME WV

ASME IX

Unfired fusion welded pressure vessels
Pressure vessels

Matenal Specification
Non-destructive Specifications
Welding and brazing qualifications
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4.2.

4‘3 -

CRANES

EN 10204
AWSDI.1

ICAO
ASTM A320
API spec 2C

API7B-11-C
ASME PTC 17

DIESEL ENGINES

ISO 1940/1

ISO 3046 Part I to VII
ISO 2954

APISTD 7B-11C
ASME PTC 17
ASME PTC 26

ASTM D 975-92
IP 15

Metallic products - types of inspection document
Structural welding code issued by the American
Welding Society

International Civil Aviation Organization

( applicable code for obstruction lights )
Alloy-steel Bolting Materials for Low Temperature
Service

Specification for offshore cranes

ASME PTC 26

ASTM D975-92

Mechanical vibration - Balance quality requirements of
rigid rotors - Determunation of permussible residual
unbalance.

Reciprocating internal combustion engines

Mechanical vibrations of rotating and reciprocating
machmery - Requrements for mstruments machinery -
Requirements for instruments for measurement of
vibration severity.

Internal Combustion Reciprocating Engines.
Reciprocating Internal Combustion Engines.

Speed governing systems for internal combustion Engine -
Generator Unuts,

Standard specification for Diesel Fuel oil.

Area classification for petroleum Installation.
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4.4.

CENTRIFUGAL PUMPS

ISO 1940/1

API610

ISO 2548

ISO 1940/1

Mechanical vibration - Balance quality requirements of
rigid rotors - Determination of permissible residual
unbalance.

Centrifugal pumps for general refinery services
Centrifugal, mixed flow and axial pumps -

Code for acceptance tests - Class C
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4.5. AIR COMPRESSSORS

ISO 2954 Mechanical vibrations of rotating and reciprocating
machinery - Requirements for instruments for

measurement of vibration severity.
ISO 1940/1 Mechanical vibration - Balance quality requirements of

rigid rotors - Deternunation of permussible residual
unbalance.

4.6, ELECTRICAL REGULATIONS FOR ROTATING EQUIPMENT (GENERAL)

LE.C. 34 Rotating Electrical Machines

LE.C. 72 Dimensions and Output ratings for Rotating
Electrical machines

LE.C.79 Electrical Apparatus for Explosive Gas Atmosphere

LE.C. 85 Classification of Materials for the Insularion

CENELEC Applicable Standards

4.7. ELECTIRICAL REGULATIONS FOR DIESEL ENGINES

eI oS o fgm €1 o D S

LE.C. 157 Low voltage Switchgear and Control Gear
LE.C. 158 Low voltage Control Gear
LE.C. 439 Factory built Assemblies of low voltage switchgear

and control gear




5.

PIPING

ASME B 313
ASME/ANSIB1.1
ASME/ANSIBI1.2
ASME/ANSI B1.20.1

ASME/ ASME/ANSIBI16.5

ASME/ANSIBI16.9
ASME/ANSIB16.10
ASME/ANSIB16.11
ASME/ANSIB16.20
ASME/ANSI Bl6.21
ASME/ANSIB16.24
ASME/ANSIB16.34
ASME/ANSI B 16.36
ASME/ANSIB 16.47

ASME/ANSIB18.2.1
ASME/ANSIBI18.2.2
ASME/ANSIB36.10
ASME/ANSIB36.19

Process Piping

Unified Screw Threads

Gages and Gaging for Unified Screw Treads

Pipes Threads, general purpose (inch)

Steel Pipe Flanges and Flanged Fittings

Factory Made Wrought Steel Butt-welding Fittings
Face to Face and End to End Dimensions of valves
Forged Steel Fittings, Socket-welding and Threaded
Ring-Joint Gaskets and Grooves for Steel Pipe Flanges
Non-metallic Gaskets for Pipe Flanges

Bronze pipe Flanges and Flanged Fittings

Steel Valves

Steel Orifice Flanges

Large Diameter Steel Flanges (formerly API 605 +
MSS-SP-44)

Square and Hexagonal Bolts and Screws

Square and Hexagonal Nuts

Welding and Seamless Wrought Steel Pipe

Stainless Steel Pipe
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ASME/ANSI B46.1
APISL
API 6D
API 6FA
API 594
API 598
API 600
API 601
API 602
API 607
API 609
ASTM
DIN 3754

MSS SP-6

MSS SP-9
MSS SP-25

MSS SP-42

MSS SP-43
MSS SP-45
MSS SP-61
MSS SP-70
MSS SP-72

MSS SP-75
MSS SP-80
NACE AR.01.75

Surface Texture

Line Pipe

Pipeline Valves

Fire Test for Valves

Wafer-Type Check Valves

Valves Inspection and Test

Steel Gate Valves Flanged or Buttwelding Ends
Metallic Gaskets

Compact Steel Gate Valves

Fire Test for Soft-Seated Quarter-Turn Valves
Butterfly Valves Lug-Type and Water-Type
(Various material standards )

Compressed Asbestos Fiber Sheets, Dimensions,
Requirements, Tests

Standard Finishes for Contact Faces of Pipe Flanges
and Connecting-Ends Flanges of Valves and Fittings
Spot Facing for Bronze, Iron. and Steel Flanges
Standard Marking System for Valves: Fittings,
Flanges and Unions

Corrosion Resistant Gate, Globe, Angle and
Valves with Flanged and Buttweld Ends

Wrought Stainless Steel Butt-Welding Fittings
By-pass and Drain Connection Standard

Pressure Testing of Steel Valves

Cast Iron Gate Valves, Flanged and Threaded Ends
Ball Valves with Flanged or Butt-welding Ends

for General Service

High Test Wrought Welding Fittings

Bronze Gate, Globe. Angle and Check Valves

Sulfide stress crocking resistant metallic materials for o1l

tield equipment
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6. ELECTRICAL

Design and construction of the equipment shall be in accordance with the current edition of
the following documents listed in order of precedence :

- Applicable international electrotechnical commission (LE.C.) publications.
- Applicable CENELEC standards.
- Applicable recognised standards and codes (UTE, BS. VDE etc...) when IEC

eI oS o fgm €1 o D S




7. INSTRUMENTATION
All work specified shall be m accordance with all applicable sections of the latest edinons of

the following Codes and Standards (and their current amendments), listed in alphabencal
order of issmng authorities and numencal order of designation.

American National Standard Institute (ANSI)

ASME/ANSIB16.5 Pipe flanges and flanged fittings.
ASME/ANSIB 16.34 Hydraulic tests for control values
ANSIMC 96.1 Temperamre measurement, Thermocouples.

FCI 70-2 (Formely ABSIb16.104)

American Petrolenm Instimte (APT)

Manual of petroleum Measurement Standards,

APIRP 14 C Recommended practice for analysis, design,
installarion and testing of basic surface safery svstems on offshore production plarforms.
APl Spec 14D Specification for wellhead surface safety valves
and under water safety valves for offshore service,

AFIRFP 520 Recommended practice for the design

and installation of pressure relisving systems.

APIRP 321 Guide for pressure relief and depressunising systems
(for information purpose only).

APIRP 526 Flanged steel safery relief valves.

APIRP 527 Seat tightness of safety relief valves.

API 551 Process measurement instramentation.

APl 552 Transmussion system

AP 554 Process instrumentation.

APL 555 Process Analysers.

API 598 Valve Inspection and testing

AFL 2000 Tank Breather Valves.
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American Society of Mechanical Engineers (ASME).

ASME Code Section VIIDiv. | Flange Rating when Temperature Exceeds the
Limits of Sect. VI, ap. 2 ANSIB 16-5.

Hydraulic Test for Safety Relief Valve Sect. VIIL

British standards (BS)

B56121 Cable glands,

Deutsches Tnstitut fiir Normung (DIN)

DIN 43 750 Temperature measurement
lecoronic (161191 ssoCiation
TIA232E Interface Berween Data Termunal Equipment

and Data Cirenit. Termunating
Equipment FEmploying Serial Binaty Data
Interchange

Institure of Electrical and Elecironics Engineers (IEEF)
IEEE 472 Surge Protection Criteria

International Electrotechnical Commission (TEC)

IEC 68-2 Basic Environmental Testing Procedures
for Electronic Components and Electronie
Equipments.

IEC T9-0 Ceneral.

IEC 79-1 Construction and test; flameproof enclosure
of electric apparatus

IEC 79-2 Electric apparatus - type of protection “p"”.

IEC T9-7 Electric apparams - type of protection “e”

IEC 79-10 Classification of hazardous areas.

IEC 79-11 Electric apparams - type of protection 1"

IEC 92-352 Choice and laying of cables for low voltage

power supply.
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IEC 189-1to 7 Cables and wires for low frequency PCV msulated y
and m PCV protective sleeve. *
s
K
[EC227-1t0 3 Conductors and cables msulated with vinyl
polychlonde, of nominal voltage of more than s
450750 V. O
IEC 801 Part 3 "EMI and RFI immumity”. G_)_
[EC 245-110 4 Conductors and cables rubber mnsulated having s"
nommal voltage of more than 450/750V. G
IEC 331 Charactenistics of fire resisting electric cables. \o
IEC 332.1 and 3 Testing of electric cables submatred to fire. k&
IEC 529 Classificanon of degrees of protection provided by G)
enclosures. y
O
[EC 584 Thermocouples. w
IEC 751 Industrial Platinium Resistance Thermometer e
Sensors. N




Instrument Societv of America (ISA) .

ISA RP 4-1 Uniform face to face dimensions for flanged Control G)
Valves. y
ISARP 12-6 Installation of intrinsically safe circuits. s ’
4
H
ISA RP 55-17 Hardware Testing of Digital Process Computer ,
Codes of Practices for Testing Computer Based (93
System. G)
[SA S 75-01 Control valve sizing equations. ‘e
ISA S 75-02 Control valves capacity test procedure, \E’ ’
ISA S 75-03 Uniform face to face dimensions for flanged globe kg
style control valve bodies. (N
I[SA S 75-04 Face to face dimensions of flangeless control valves. g
w
ISA RP 84-01 Application of Safety Instrumented Systems for the &.
Process Industries. s




International Standard Organisation (ISO)

ISO 31 Size, units, symbols, conversion factors
and conversion tables,

ISO 5167 Fluid measurement with Orifice plates, nozzle and
venturi inserted in filled piping of circular profile.

ISO 5168 Flow measurement : calculation of errors

National Association of Corrosion Engineers (NACE)

MRO175 Sulfide Stress Cracking Resistant Metallic Materials
for Oil Field Equipment.

National Fire Protection Association (NFPA

NFPA 72 E Automatic Fire Detectors
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8.

8.1.

HVAC/ARCHITECTURE

HVAC

ASHRAE

OCMA
AMCA
ARI
AFI
ADC
AGA
IEC

American Society of Heating, Refrigerating and Air
conditioning Engineers handbooks and standards

01l Companies Materials Associations

Air moving and Air Conditioning Institute

Air Conditioning and Refrigeration Institute
American Filtering Institute

Air Diffusion Council

American Gas Association

Internal Electro Techmical Comnussion
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8.2.

ARCHITECTURE

SOLAS

MODU code

DOE

S.I. 289

S.L 611

NFPA
APIRPZA

TELECOMMUNICATION

International Convention for safety of life at Sea,
1974 and amendments of November 1981, Protocole
1983 and amendments until may 1991

Code for the construction and equipment of drilling
mobile units

Guidance on Design and Construction of Offshore
Installation 1984 and amendments of September
1084 and April 1985

Offshore Installation (construction and Survey)
regulation 1974

Offshore Installation (fire fighting equipment)
regulations 1978

National Fire Protection Association

RP : for planning. designing and construction fixed
offshore platforms issued by API 20* edition

ITU recommendations, mcluding ITU-R and ITU-T,
EIA, IEE. IEEE. ISO and IEC standards.

DTI MPT Specitications
IMO Regulations.

ICAO Regulations
CENELEC Standards,
EUTELSAT EES Standards
SOLAS

CEPT
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10.  PIPELINE

10.1. DESIGN

Main Codes :

API Recommended Practice 1111, 2™ Edition, November 1993 ;: “Design, Construction,
Operation and Maintenance of Hydrocarbon Pipelines”

e For the 32 production lines : ANSIVASME B 31.8 1995 Edition “Gas Transnussion and
Distribution Piping Systems”

e For the 4" lines : ANSVASME B31.4 1992 Edition “Liquid Transportation systems™
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\dditional Codes :

e Vertec (Dn V) RP E 305 “On-botton Stability Design of Submarine Pipelines™ — October

1988.

¢ DnV 1976 “Rules for the Design, Cor
Pipelines Risers”

1struction and Inspection of Submarine Pipelines and

e DnV 1981 “Rules for Submanne Pipelines Systems™

10.2. FABRICATION OF SEAMLESS PIPES FOR PIPELINES (SWEET EFFLUENT)

- American Petroleum Institute (API) :

Spec 5L
EP 5L1
RP 5LW

Specification for Line Pipe

Railroad Transportation of Linepipe

Transportation of Linepipe on Barges and Marine
Vessels

- American Societv for Testing and Materials (ASTM) :

A370

A S5T8

E23

384

- American Societv of Mechanical En

Mechanical Testing of Steel Products.

AS578 Straight-beam ultrasonic exammation of
plain and clad steel plates of special application.
Straight-beam ultrasonic examinations of plain and
clad steel plates of special application

Notched Bar Impact Testing of Metallic Materials.
Guide for Test Method for Micro hardness of

Materials.

ineers (ASME) :

Pressure Vessel Code. Section V

Non-destructive Exanunations
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10.3. FABRICATION OF BENDS FOR PIPELINES (SWEET EFFLUENT)

- Manufacturers Standardizaton Socierv of the Valve and Firtings Industry,

Inc. (MSS) :

SP-73 Specification for lugh test wrought buttwelding
fitings.

- American National Standards Institute (ANSI) @

ASMEBI5.9 Factory-Made Wrought Steel Buttwelding Fithngs
- American Petrolenm Instimte (APT) :
Spec SL Specification for Line Pipe
P5L] Railroad Transportation of Line Pipe
RP5SLW Transportanion of Line pipe on Barges and Manne
Vessels

- American Society for Testing and Materials (ASTM

A3T0 Mechamcal Testing of Steel Products

AS5TS Straight-beam ultrasome examunation of plan and
clad steel plates of special application

E23 Notched Bar Impact Testing of Metallic Materials

E3d4 Guide for Test Method for Micro hardness of
Materials

- American Society of Mechanical Engineers (ASME)

Boiler and Pressure Vessel Code, Section V : Non-destmictive Examinations
Boiler and Pressure Vessel Code, Section VI, Division 1

- Internaronal Standards Oreanisation (I1S0) :

150 148 Charpy Impact Test (V-noich)

1SO 1027 Radiographic Image Quality Indicators for non-
destructive testing Principles and idennficaton

150 6307 Hardness test — Vickers test— Part 1 : HVS to HVIO

150 2002 Quality systems : Model for quality assurance in
production, installation and servicing.

ISQ/DIS 12096 Radiographic resting of longitudinal and spiral welds

for the detection of imperfections
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- ECRONOEBEM European Standard

EN 10204

BS-EN 473

- COEEEND

Tvpes of inspection documents

Qualification and certification of non-destrictive
testing personnel

Comité Frangass des essais non-destructifs
(French Commirtee of non-destructive tesing)
Qualification and certification of non-destructive

personnel

10.4. FABRICATION OF LONGITUDINALLY SUBMERCED ARC WELDED PIPES FOR PIPELINES

(SOUR EFFLUENT)

- American Petroleum Institute (API) @

Spec 5L
RP 5L1
RP 5LS

Specification for Line Pipe
Railroad Transportation of Line Pipe
Marine Transportation of Line Pipe

- American Societv for Testing and Materials (ASTM) :

A370
ASTS

E23
E165
E384

E700
Examination

Mechanical Testing of Steel Products

Straight-beam ultrasonic examination of plain and
clad steel plates of special application

Notched Bar Impact Testing of Metallic Materials
Practice for Liquid Penetrant Inspection Method
Guide for Test Method for Micro hardness of
Matenals

Gude for Practice for Magnetic Particle

- American Societv of Mechanical Engineers (ASME) :

Pressure Vessel Code, Section V : Non-destructive Examination

- Deutsches Institut fiir Normung (DIN) @

DIN 50 049
DIN 54 109

Certificates on Material Testings

Non-Destructive Testing ; Image Quality of X-Ray
and Gamma Ray

Radwographs of Metallic Matenials
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- Nativnal Association of Corrosion Engineers (NACE) :

Standard TM-02-84 Evaluation of Pipeline Steels for Resistance
lo Stepwise Cracking

Standard TM-01-77 Testing of Metals for Fesistance to Sulphunde
Stress Cracking ar Ambient Temperatures

Standard MROL1T5 Sulplude Stress  Cracking Resistant  Metallie
Matenals for Oil Field Equipment

Standard MR-01-75 Sulphide Stress Cracking Resistant  Merallic

Materials for Oil Field Equipment

- Brirish Standards Institntion (BSI) :

BS 5006 Nlethods for Ultrasomic testing and Specifying
Quality Grades of Ferritic Steel Plate

- International Standards Organisation (IS0) :

ISOR 1027 Radiographic Image Qualiry Indicarors

IS0 2504 Radiography of welds and wviewing conditions.
Utlisation and recommended patterns of image
quality indicators.

_ Certification Scheme for Weld I ion P L (CSWIP):

CSWIP-UST-1 Requirements for the certification of personnel
engaged i the ultrasomic examination of fusion
welded ferritic steels in thickness greater than 6 mm.

CSWIPRAD 2 Fusion Welded Joints in Ferrous and Non Ferrous
Wrought and Cast Materials by X-Radiography up to
400 kv and with conventional X-Ray Sources.

CSWIP-MAGTPEN Requirements for the certification of personnel
engaged m the magnetic particle examination and
dve peneirant examination of matenials.

- American Society for Non-Destructive Testing (ASNT) :

ASNT-TC-1A Fecommended Practice
10.5. FABRICATION OF BENDS FOR PIPELINES (S0UR EFFLUENT)

- American Petrolenm Institute (APT) :
Spec 5L : Specificanion for Line Pipe
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- American Socierv for Testing and Marerials (ASTM) :

A3TD Mechamcal Testung of Steel Products

A5TE Straight-beam ultrasonic examination of plain
and clad steel plates of special application

E23 Notched Bar Impact Testing of Metallic Materials

El65 Practice for Liquid Penstrant Inspection Method.

E384 Guide for Test Method for Micro Hardness
of Materials

E700 Guide for Practice for Magnetic Particle
Exanunation

- American Society of Mechanical Engineers (ASME) :

Boler and Pressure Vessel Code, Section V : Non-destructive Exanunations
Buler and Pressure Vessel Code, Section VI, Davision 1.

- Drentsches Institar fiir Normung (DIN) :

DIN 30 040 Cerfificates related 1o Material Testings

- British Standards Institution {BSI) :

BS 5004 Methods for Ultrasonic testing and Specifving
Cuality Grades of Femitic Stee] Plate,

- International Standards Organisation (I50) :

ISOF 1027 Fadiograpluc Image Quality Indicators
ISO 2504 Radiography of welds and viewing conditions.

Utilisation and recommended patterns of mmage

quality mdicators.

- Certification Scheme for Weldment Inspection Personnel (CSWIP) :

CSWIP-UST-1 Reguirements for the certification of personnel

engaged in the ultrasonic examipation of fusion
welded femitic steels in thickness greater than 6 mm.

CSWIP-RAD-] Fusion welded joints in ferrous wrought and cast
matenials by X-Radiography up to 400 Kv and with
conventional X-Fay sources,

CSWIP-MAGTPEN Requirements for the certification of persommel

engaged m the magmenc particle examination and

dye penstrant exanunation of matenals.
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- American Society for Non-Destructive Testing (ASN

ASNT-TC-1A Recommended Practice
10.6. FABRICATION OF FLANGES .
$
- Manufactrers Standardisanon Soecieny of Valve and Firtings Indostry, Inc. {(MS5] : .

MSS P-4 Steel pipe line flanges

- American Sociery for Testing and Marterials (ASTA) :

ASTMELD Test method for Bromell Hardness of Metallic
Materials {Sweet effluent only)

ASTME2S Method for Notched Bar Impact Testing of Metallic
Materials

ASTME T09 Guide for Practice of Magnetic Particle Examination

ASTME 384 Gude  for test Method for Micro-Hardness
Examination (Sour effluent only)

ASTM A104/4104M Carbon and Alloy Steel Nuts for High-Pressure and
High Temperature Service

ASTM AZ2A20M Specificanon for Alloy Steel-bolung Materials for
Low Temperature Service

ASTM A 370 Test Methods and Definitions for Mechanical testing
of Steel Products

ASTM AXST/ASEEM Practice for Ulirasomc Exammation of Heary Steel
Forings

ASTM AG94 AG04M Specification for Forgings. Carbon and Alloy Steel

for Pipe, Flanges, fittings, Valves and Parts for
High-Pressure Transmussion Services

- American Socierv of Mechanical Engineers (ASME) @
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ASME VW Boiler and Pressure Vessel Code, Section V. Non-
destructive Examunation

ANSIB 16.5 Pipe flanges and flanged fittings

ANSIB 16.20 Ring-joint Gaskets and Grooves for Steel Pipe
Flanges

- Interpational Standards Qroanisation (150

150 148 Charpy inpact test (V-notch)
150 0002 Quality systemns - Model for quality assurance in
production, installation and servicing




- EURONOBAEuropean Standard

EN 10 204 Tvpes of inspection documents

BS-EN-473 Qualification and certification of non-destructive
testing personnel

- COEREND Comuté Francais des essais non-destructifs (French

Commiree of non-destructive testing)
Qualification and certification of non-destructive
personnel

10.7. FABRICATIOX OF TEES (SOUR EFFLUENT)

- Manufacturers Standardisation Society of the Valve and fittings Industrv. Inc. (AMSS) :

MSS SP-75 Specification for high test wrought buttwelding
fittings
- American National Standards Institute (ANSI) :
B 169 Factory -Made Wrought Steel Butt welding Fittings

- American Societv for Testine and Materials (ASTA

A283 Low and Intermediate Tensile Strength Carbon Steel
Plate

A 370 Mlechanical Testing of Steel Products

AS5T8 Straight-beam ultrasomic exanunation of plain and

clad steel plates of special application

E23 Notched Bar Impact Testing of Metallic Materials

E 384 suide for Test Method for Micro-hardness of
Materials

A 700 Guide for Practice of Magnetic Particle Exanunation

- American Society of mechanical Engineers (ASME)

+ Boiler and Pressure Vessel code, Section V' : Non-destructive examination
+ Boiler and Pressure vessel Code, Section VIIL Division 1
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- Imternational standards Organisation (I50)

ISO 148
180 1027

150 6507
1509002

I50/MDI5 12096

Charpy impact test (V-notch)

Radiographic Image Quality Indicators for non-
destructive testing. Principles and Identification
Hardness test-Vickers test — Part & : HV5 10 HV10
Quality systems : Model for quality assurance in
production, installation and servicing

Radiograpluc testing of longitudinal and spiral welds
for detection of imperfections

-EUVRONOEM/EUROPEAN STANDARD

EN 10 204
RC_FEWN AT
b b L mii B

- COFREND :

Types of inspection documents

Mianala Fam b o and ceamty Fpeatamny oAb e das Frineties
\:\l-nuu\.nuw \-\-I'Ill-l"-ﬂll\-llpl WA AR T e PR R R Y N
testing personnel

Comité Francais des essais non-destructifs (french
Committee of non-destructive testing) Qualification
and certification of non-destructive personmnel

10.8. FABRICATION OF SCRAPER TRAPS

ANSIBI16.5
ANSIBI16.9
ASTM B31.8
ASMEV

ASME VIIL, Dav.1:

MSSP-SP 44
MSSSP T3

Pipe Flanges and Flange fittings

Factory made Wrought Steel Burt welding Fittings
Gas Transmission and Distnibution Piping Systems
Non-Destructive Exanunation

Unfired Pressure Vessels

Steel Pipe Line Flanges

High Test Wrought Butt Welding Fittings

39, SITE WELDING OF CARBOXN STEEL PIPELINES TO API 1104

- ANSIVASME Code
B3il4 Liquid Transportation Systems for Hydrocarbons,
Liquid Petroleum Gas, Anhvdrous Ammoma, and
Alcohols.
BilE Gas Transmassion and Distribution Piping Systems
AFI1104 Standard for Welding Pipelines and

Related Facilities

eI oS o fgm €1 o D S




- American Society for Testing and Materials (ASTM) :

ASTM E-384 Guide for Test Method for Micro hardness
of Matenials.

ASTM E-T00 Guide for Magnetic particle Exanunanon.

ASTM A-5378 Straight Beam Ulirasonic Examunation of Plain
and Clad Steel Plates for Special Application,

ASTM E-23 Notched Bar Impact Testing of Metallic Matenials

ASTM A-370 Mechamacal Testing of Steel Products,

- British Standard Specification (BS) :

BS 4365 Industrial Argon

BS 4105 Liguid Carbon Dioxide : Industrial

BS 5762 Methods for Crack Opening Displacement
(COD) Testing

- Deutches Insttute Fur Normung (DIN) :

DIN 50 049 Certificates related to Matenals Testing.
DIV 54 109 Non-Destructive Testing | hmage Quality of X-Ray
and gamma Ray Radiographs of Metallic Materials

- Certification for Weldment Inspection Personnel .

CSWIP Certification Scheme for Weldment
Inspection Personmel.

COFREND Comiré Frangais des Essais Non Destructifs.

ASNT. Recommended Practice SNT-TC-1A.

- COMPANY Specifications :

SP-STR-333 Fabrication of Seamless Pipes for Pipelines
(Sour Effluent).

S5P-STR-534 Fabnication of Submerged Arc Welded Pipes for
Pipelines {Sour Effluent).

SP-5TR-536 Fabnication of bends for Prpelines (Sour Effluent).

10.10. HYPERBARIC WELDING OF CARBON STEEL PIPELINES TO API 1104
(S0UR EFFLUENT)

APT 1104 Standard for Welding Pipelines and
Related Facilities
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- American Society for Testing and Marerials (ASTM)

ASTME-23 Notched Bar Impact Testing of Metallic Materials.
ASTM A-370 Mechanical Testing of Steel Products.
ASTM A-578 Straight Beam Ultrasonic Exanunation of Plain
and Clad Steel Plates for Special Application.
ASTME-384 Guide for Test Method for Micro hardness
of Materials.
ASTM E-709 Guide for Magnetic particle Examination
- British Standard Specification (BS) :
BS 4365 Industrial Argon
BS 4103 Liguid Carbon Dioxide - Industrial
B5 5762 Methods for Crack Opening Displacement
{COD) Testng
- Dentches Institute Fur Normu IN) :
DIN 50 048 Certificates related to Materials Testing.
DIN 54 109 Non-Destructive Testing ; hnage Quality of X-Ray

and Gamma Ray Radiographs of Metallic Materials.

- Cerification of Inspection Personne] :

CSWIP Certificarion Scheme for Weldment Inspection
Personnel

COFREND Comiré Frangais des Essais Non Destructifs

ASNT. Recommended Practice SNT-TC-[A.

10.11. CatHODIC PROTECTION OF SEALINES

+ Veritas Offshore Standards — Recommended practice. RP B401 — Cathodic protection
desagn.

« NACE RP-01-69 — Recommended practice. Conirol extemal comrosion on underground
or submerged metallic piping systems.

10.12. CATHODIC PROTECTION OF ONSHORE GATHERING AND TRUNK LINES

NACE RP-01-69
NACE RP-05-72
NACE RP-01-77
BS1-CP-1021-1973
AES-P-125-01
AES-P-125-04
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10.13. SACRIFICAL ANODES FOR CATHODIC PROTECTION

Impressed Cument Test Method for Laboratory Testing of Aluminium Anodes,

NACE TM 0190.
Metallurgical and Inspection Requirements for Cast Sacrifical Anodes for Offshore
Applications, NACE RP 0387.
Metallurgical and Inspection Requirements of Offshore Pipeline Bracelet Anodes,
NACEFP 0402,
Cathodic Protection Design, Det Norske Veritas RP B401.
Specifications for Line pipe, Amencan Petrolevm Institute APT 5L
Hot Rolled Products of Non-Alloy Structural Steels and their Techmical Delivery
Conditions, British Standards Institwtion BS EN 10025.
Structural Welding Code, American Welding Soctety D.1.1.
Specificanion for Substitute Ocean Water, Amenican Society for Testing and Matenals
D-1141.

In case of conflict between applicable documents the order of precedence shall be :

13 the project Particular Specification,
2y this Specification,
3) the applicable codes and standards,

10.14. HoT EXAMEL PIPE COATING

ANSVAWWA - C203. Amenican National Standard for Coal — Tar Protection Coatings
and Lining for Steel Water Pipelines — Enamel and Tape — Hot Applied.
FRecommendations for appling coal-tar pipe coatings 1ssued by the Chambre Syndicale
de la Recherche et de la Production du Pétrole et du Gas Naturel - Comité des
techniciens — December 1977.

Recommendations for applying coal-tar pipe coatings issued by the Chambre Syndicale
de la Recherche et de la Production du Pétrole et du Gas Naturel — Comuté des
techniciens — December 1977.

IS0 Standard ISO 8501-1.

French Standard NF A 49-702 - Steel mbes - External and internal hot dip coarings
based on hydrecarbon bearing bonding agents.

British Standard BS 4164
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ASTMB 117
ASTMD 140

ASTMD 257
ASTMD 543
ASTMD 570
ASTM D638
ASTMD 746
ASTMD 701
ASTM D 1002

ASTM D 1076

ASTM D 1238
ASTM D 1505
ASTM D 1525
ASTM D 1963
ASTM D 2117
ASTMD 2240

ASTM D 2370
ASTME 18

ASTME 96
ASTMGE
ASTMG 14

ASTMG 17

10.15. LavER POLYETHYLENE EXTERN AL COATING FOR PIPELINES

Salt spray (fog) testing.

Test methods for dielectric breakdown
voltage and dielectnic strength of solid
eletrical insulating materials at conumercial
power frequencies.

Test methods for D.C. resistance or
conductance or insulatng,

Test method for resistance of plastics

to chemical reagents.

Test method for water absorption of
plastics.

Test method for tensile properties of
plastics.

Test method for britileness temperature of
plastics and elastomers by tmpact.

Test methods for specific gravity and
density of plastics by displacement.

Test method for strength properties of
adhesives in shear by tension loading.
Standard specification for rubber,
concentrated, ammonia preserved, creamed
and centrifuged namral latex.

Test method for flow rates of
thermoplastics by extrusion plastomer.
Test method for density of plastics by the
density-gradient technigue.

Test method for vicat softening
temperatures of plastics.

Test method for environmental stress
cracking of etlivlene plastics.

Test method for melting point of
semicrystalline polvmers.

Test method for rubber property.
Durometer hardness

Test for tensile properties or organic.

Test method for seftening powmt by ring
and ball apparanis

Test methods for water vapeor transnussion
of materials.

Test methods for cathodic disbonding of
pipeling pipeline coating,

Test method for impact resistance of
pipeline coanungs (falling weight test).
Test method for penetration resistance
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CARL FISHER Method
DIN 30 670

DIN 53-151

DIN 53 153

NF A 49-T10

BS 3900-E1
BS 3900- E 10
SIS 0359 00

Moisture content.

Polyethylene coatings of steel pipes and
components.

Testing of paints, vamishes and simalar
coating materials, cross-cut test on paint
coatings and similar coatings.

Testing of paints, vamishes and similar
coating marerials | Buchholz indentation
15t on paint coarings and sumilar coating.
Steel pipes : polyethylene extemne.

Coating : application by extrusion.

Bend test (Cylindrical Mandrel).

Pull off test for adhesion.

Pictorial surface preparation standards for
painting steel surfaces.

1.16. NEOPFRENE OF EPDM Coative For RISER

BS 903

B59032 A

BS 003 A2

BS 003 A3
BS 003 A6
BS 003 A7
B5 903 Alé

ASTM 1149

DIN 53 316

SIS 033900

S5PC 5P

Method of testing Vuleanised Rubber.

Determination of density and specific
gravity.

Detemunation of tensile swess —simain
properties.

Detenmination of tear strength.
Deeterpumation of compression st
Dieterrunanion of hardness,
Deterrunation of swelling in hauds.

Test for rubber deterioration.
Swrface ozone cracking in a chamber (flat
specimen).

Testing of mbber and elastomer
Determinarion of abrasion resistance.

Surface preparation Swedish Standard
Steel strucrures painting comncl. Surface

Preparation Specification N°1 @ Solvemt
Cleaning
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10.17. CONCERETE COATING

- European Standards
BS 3148

BS 1881
BS H83
SIS-0559 00

- American Standards
ASTMC 33
ASTM C 150

ASTM C 309

Method of test for water for making concrete
{including notes on the suitability of the water)

Method of testing concrete
Steel fabrication for the reinforcement of concrete

Surface preparation Swedish Standard

Concrete Aggregates
Portland Cement

Liquid membrane - Forming Compounds
for Cunng Concrete

10.18. INSTALLATION OF SUBMARINE PIPELINES

DoV 1981
APIEP1111

ANSIB 314

ANSIB 31-8

Rules for Submarine Pipeline Systems 1931
Design, Construction, Operation, and Mamtenance
of Offshore Hydrocarbon Pipelines 1993
American National Standard Liquid Petroleum
Transportation Liqmd Systems 1992

1992 — American National Standard Gas
Transportation and Distribution System

RPE 305 VERITEC - 1988 — On bomom stability design of submarnine pipelines

API5L
APISLW

APT1104
BS 4515

NACEMRO175

Specification for Line Pipe

Recommended Practice for Transportation of

Line Pipe on Barges and Marine Vessels

Standard for Welding Pipelines and

Related Facilities

Ed 1984 — Process of Welding of steel pipelines on
land and offshore

Sulfide Stress Cracking Resistant Metallic Materials

for Oulfzeld equipment
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10.19. SUBMARINE PIPELINES PROTECTION

ASTM A-82

ASTM C 33
ASTM C 150
ASTM C 309

ASTM E-TOO
ASTM E-165
APISLW

APISL
AWS A5

Specification for cold redweed steel wire for
reinforcement of concrete

Concrete Aggregates

Portland Ciment

Liquide membrane. Forming compounds for
curing concrete

Practice for Magnetic Particle Examination
Practice for Liquid Penetrant Inspection Method
Recommended practice for manne transportation
of line pipe

Specification for lugh-test line pipe
Specification for carbon steel coverad arc
Welding electrodes

8.20. PRECOMMISSIONING OF SUBMARINE GAS PIPELINES

- (Gas transmussion and Distnbution Pipmg System — ANSVASME B 318
- Liquid Transportation svstems ANSVASME B 31.4
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