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FOREWORD

The Iranian Petroleum Standards (IPS) reflect the
views of the Iranian Ministry of Petroleum and are
intended for use in the oil and gas production
facilities, oil  refineries, = chemical and
petrochemical plants, gas handling and processing
installations and other such facilities.

IPS is based on internationally acceptable
standards and includes selections from the items
stipulated in the referenced standards. They are
also supplemented by additional requirements
and/or modifications based on the experience
acquired by the Iranian Petroleum Industry and
the local market availability. The options which
are not specified in the text of the standards are
itemized in data sheet/s, so that, the user can
select his appropriate preferences therein.

The IPS standards are therefore expected to be
sufficiently flexible so that the users can adapt
these standards to their requirements. However,
they may not cover every requirement of each
project. For such cases, an addendum to IPS
Standard shall be prepared by the user which
elaborates the particular requirements of the user.
This addendum together with the relevant IPS
shall form the job specification for the specific
project or work.

The IPS is reviewed and up-dated approximately
every five years. Each standards are subject to
amendment or withdrawal, if required, thus the
latest edition of IPS shall be applicable

The users of IPS are therefore requested to send
their views and comments, including any
addendum prepared for particular cases to the
following address. These comments and
recommendations will be reviewed by the relevant
technical committee and in case of approval will
be incorporated in the next revision of the
standard.

Standards and Research department
No.19, Street14, North kheradmand

Karimkhan Avenue, Tehran, Iran .
Postal Code- 1585886851

Tel: 88810459-60 & 66153055
Fax: 88810462

Email: Standards@nioc.org
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GENERAL DEFINITIONS:

Throughout this Standard the following
definitions shall apply.

COMPANY :

Refers to one of the related and/or affiliated
companies of the Iranian Ministry of Petroleum
such as National Iranian Oil Company, National
Iranian Gas Company, National Petrochemical
Company and National Iranian Oil Refinery And
Distribution Company.

PURCHASER :

Means the “Company" where this standard is a
part of direct purchaser order by the “Company”,
and the “Contractor” where this Standard is a part
of contract document.

VENDOR AND SUPPLIER:

Refers to firm or person who will supply and/or
fabricate the equipment or material.
CONTRACTOR:

Refers to the persons, firm or company whose
tender has been accepted by the company.
EXECUTOR:

Executor is the party which carries out all or part of
construction and/or commissioning for the project.
INSPECTOR :

The Inspector referred to in this Standard is a
person/persons or a body appointed in writing by
the company for the inspection of fabrication and
installation work

SHALL:

Is used where a provision is mandatory.

SHOULD:

Is used where a provision is advisory only.

WILL:

Is normally used in connection with the action by
the "Company" rather than by a contractor,
supplier or vendor.

MAY:

Is used where a provision is completely
discretionary.
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0. INTRODUCTION

The Standard Practice Manuals titled as
"Fundamental Requirements for the Project
Design and Engineering" is intended for
convenience of use and pattern of follow-up and
also a guidance.

These Standard Engineering Practice Manuals,
also indicate the check points to be considered by
the process engineers for assurance of fulfillment
of prerequisitions at any stage in the
implementation of process plant projects.

It should be noted that these Iranian Petroleum
Standards (IPS), as Practice Manuals do not
profess to cover all stages involved in every
process project, but they reflect the stages that
exist in general in process projects of oil, gas and
petrochemical industries of Iran.

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 II: Detailed Design, Engineering and
Procurement Stages (containing two Standards)

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

The process engineering standards of this group
include the following 11 standard:

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

IPS-E-PR-150  Engineering Standard for Basic
Design Package &
Recommended Practice for
Feasibiliy Studieds

IPS-E-PR-170  Engineering  Standard  for
Process Flow Diagram

IPS-E-PR-190  Engineering  Standard  for
Layout and Spacing

IPS-E-PR-200  Engineering Standard for Basic
Engineering Design Data

IPS-E-PR-230  Engineering  Standard  for
Piping &  Instrumentation
Diagrams (P&IDs)

IPS-E-PR-250  Engineering  Standard  for
Performance Guarantee
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IPS-E-PR-308  Engineering  Standard  for
Numbering System

IT) Manuals of Phase II (Numbers 8& 9)

IPS-E-PR-260  Engineering  Standard  for
Detailed design, Engineering
and Procurement

IPS-E-PR-300  Engineering Standard for Plant
Technical and  Equipment
Manuals (Engineering
Dossiers)

IIT) Manuals of phase III (Numbers 10& 11)

IPS-E-PR-280  Engineering Standard for Start-
Up Sequence and general

Commissioning Procedures

IPS-E-PR-290  Engineering Standard for Plant
Operating Manuals

This Engineering Standard Specification Covers:

Piping & Instrumentation Diagrams (P& IDs)
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1. SCOPE

This Engineering Standard Specification covers
the format and technical basis for the Piping and
Instrumentation Diagrams (P&IDs) and Utility
Distribution Flow Diagrams (UDFDs) for process,
offsite and utility plants. Namely, the purpose of
this manual is to indicate in general terms, the
extents of detailing, valving philosophy and
instrumentation requirements of similar process
designs.

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.

Note 1:

This standard specification is reviewed and
updated by the relevant technical committee on
Oct. 2002, as amendment No. 1 by circular No.
175.

Note 2:

This bilingual standard is a revised version of the
standard specification by the relevant technical
committee on July 2009 which is issued as
revision (1). Revision (0) of the said standard
specification is withdrawn.

Note 3:

In case of conflict between Farsi and English
languages, English language shall govern.

2. REFERENCES

Throughout this Standard the following dated and
undated standards/codes are referred to. These
referenced documents shall, to the extent specified
herein, form a part of this standard. For dated
references, the edition cited applies. The
applicability of changes in dated references that
occur after the cited date shall be mutually agreed
upon by the Company and the Vendor. For
undated references, the latest edition of the
referenced documents (including any supplements
and amendments) applies.

ASME(AMERICAN SOCIETY OF
MECHANICAL ENGINEERS)

B31 Series "For Pressure Piping"
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Bl16.1 "Cast Iron Pipe Flange and

Flanged

Fittings, Class 25,

1*.Ed.,1989"

IPS IRANJAN PETROLEUM STANDARDS)

IPS-E-PR-200

IPS-E-PR-308

IPS-E-PR-725

IPS-E-IN-160

IPS-D-AR-010 "Drawing

"Engineering Standard for
Basic  Engineering Design
Data"

"Engineering Standard for
Numbering System"

"Engineering Standard for
Process Design of Plant Waste
Sewer Systems"

"Engineering  Standard for
Control Valves"

Standard for
Abbreviations & Symbols for
HVAC&R Drawings"

IPS-D-AR-011 "Drawing Standard for General

Notes for HVAC&R System"

ISA (THE INTERNATIONAL SOCIETY OF
AUTOMATION)

S5.1

S5.2

S5.3

S5.4

S5.5

S18.1

S50.1

"Instrumentation Symbols and
Identification 1st. Ed., 1984"

"Binary Logic Diagrams for
Process Operations 2nd. Ed.,
1981 (Reaffirmed 1992)"

"Graphic Symbols for
Distributed Control / Shared
Display Instrumentation, Logic
and Computer Systems
“Ed.,1983"

"Instrument Loop Diagrams
Ed., 1991"

"Graphic Symbols for Process
Displays 1st. Ed., 1985"

"Annunciator Sequences and
Specifications 1st. Ed., 1979
(Reaffirmed 1992)"

"Compatibility of Analogue
Signals for Electronic
Industrial Process Instruments
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Ist. Ed., 1975 ( Reaffirmed
1995)"

S51.1 "Process  Instrumentation
Terminology 1st. Ed., 1979
(Reaffirmed 1993)"

ISO (INTERNATIONAL ORGANIZATION

FOR STANDARDIZATION)
3098 "Drawings-Lettering, Part 1:
Currently Used Characters 1st.
Ed. 1974"
3511 "Process Measurement Control

Functions and Instrumentation-
Symbolic Representation

Part 1: Basic requirements, Ed. 1977

Part 4: Basic Symbols for Process Computer,
Interface, and Shared Display/Control
Functions Ed. 1985"

6708 "Pipe  Work  components-
Definition and Selection of
DN(Nominal size) "

API (AMERICAN PETROLEUM INSTITUTE)

Standard 602 "Compact steel gate valves
flanged, threaded, welding and
extended body ends 7" Ed.,
1998"

3. DEFINITIONS AND TERMINOLOGY
COMPANY OR EMPLOYER/OWNER:

Refers to one of the related and/or affiliated
companies of the Iranian ministry of petroleum
such as National Iranian Oil Company (NIOC),
National Iranian Gas Company (NIGC), National
Petrochemical Company (NPC), etc.

LICENSER:

Refers to a company duly organized and existing
under the laws of the said company’s country and
as referred to in the preamble to the contract.

PROJECT:

Refers to the equipment, machinery and materials
to be procured by the "Contractor" and the works
and/or all activities to be performed and rendered
by the "Contractor" in accordance with the terms
and conditions of the contract documents.

asB VAV Jol oty sunl )
"(1290 sase
o l,d 58 il Slgal () LS5l," S51.1
sazme 0 1) 1AVA Jol 2l
"(1aay
(8 sl lbadl eyt ybojlus) ISO

(50T By g b sle asa " 3098
oolitol )50 slo ST« gl i
AVE 3l s et

SpSeul S aly ole " 3511
385 5l Slgol slaaslis g gan s

VAYY ialg el Slelgl 1) s
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sl | oSha Kl ¢ (Interface)

"VAAD el o J S
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UNIT(S):
Refer to one or all process, offsite and/or utility
Units and facilities as applicable to form a

complete operable oil, gas and/or petrochemical
plant.

4. SYMBOLS AND ABBREVIATIONS

For symbols and abbreviations refer to Appendix
A of this Standard

5. UNITS

This standard is based on International System of
Units (SI), as per IPS-E-GN-100 except where
otherwise specified.

6. GENERAL
6.1 Definition

The Piping and Instrument Diagram (P&ID),
based on the Process Flow Diagram (PFD),
represents the technical realization of a process by
means of graphical symbols for equipment and
piping as well as graphical symbols for process
measurement and control functions.The Utility
Distribution Flow Diagram (UDFD) is a special
type of a P&ID which represents the utility
systems within a process plant showing all lines
and other means required for the transport,
distribution and collection of utilities. The process
equipment in the UDFD can be represented as a
box with inscription (e.g., identification number)
and with utility connections.

6.2 Representation

The representation and designation of all the
equipment, instrumentation and piping should
comply with the requirements of this Standard.
Auxiliary systems may be represented by
rectangular boxes with reference to the separate
diagrams.

Dimensions of the graphical symbols for
equipment and machinery (except pumps, drivers,
valves and fittings) should reflect the actual
dimensions relative to one another as to scale and
elevation. The graphical symbols for process
measurement and control functions for equipment,
machinery and piping, as well as piping and

valves themselves, shall be shown in the logical
position with respect to their functions.
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All equipment shall be represented such that the
consistency in their dimensions is considered if
not in contrast to the good representation of the
equipment.

6.3 Drafting

6.3.1 General rules

Drafting shall be in accordance with the
requirements outlined in this Standard. The
drafting must be of sufficiently high quality to
maintain legibility when the drawing is reduced to
an A3 size sheet.

6.3.2 Drawings sheet sizes

Diagrams should be shown on A0 size (841 mm x
1189 mm). Al size (591 mm X 841 mm) may be
used for simple P&IDs and UDFDs as per
Company’s approval (see Article 6.3.3.2 for
drawing dimensions and title block sizes).

6.3.3 Drawing title block
6.3.3.1 The following requirements shall be

shown on the title block of each drawing (see
Appendix B):
- Revision table;

- Main Company’s name (e.g., National
Iranian Oil Company);

- Name of Company Relevant Organization, (if
any), (e.g., Refineries Engineering and
Construction);

- Name of refinery or plant (in English and
Persian words);

- COMPANY'’S emblem;

- Contractor’s name;

- Drawing title;

- Company’s project No.;

- Contractor’s job No. (optional);

- Contractor’s drawing No. (optional);

- Company’s drawing No.
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6.3.3.2 Title block sizes and drawing dimensions

b &yee 4 b Q‘};c S5 g asds glaojlasl Y-Y-Y-#

shall be as follows: ok
Drawing Dimensions Title Block Size (Including Revision Table)
(mm X mm) Width (mm) x Length (mm)
s g ojluil (wlpe Jous Jold) oylgie jol5 ojlail
(oaleo 5 yioaleo) (oadeo) Jogb x (yondso) Ui
A0 =841 x 1189 180 x 190
Al =594 x 841 130 x 175
A2 =420 x 594 100 x 155
A3 =297 x 420 75 x 120
6.3.4 Line widths b glay F-Y-#

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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6.3.5 Line spacing

The space between parallel lines shall not be less
than twice the width of the heaviest of these lines
with a minimum value of 1 mm. A spacing of 10
mm and more is desirable between flow lines.

6.3.6 Direction of flow

In general, the main direction of flow proceeds
from left to right and from top to bottom. Inlet and
outlet arrows are used for indicating the inlet and
outlet of flows into or out of the diagram. Arrows
are incorporated in the line for indicating the
direction of the flows within the flow diagram. If
necessary for proper understanding, arrows may be
used at the inlets to equipment and machinery
(except for pumps) and upstream of pipe branches.
If a diagram consists of several sheets, the
incoming and outgoing flow lines or piping on a
sheet may be drawn in such a manner that the lines
continue at the same level when the individual
sheets are horizontally aligned.

6.3.7 Connections

Connections between flow lines or pipelines shall
be drawn as shown in Figs. 1 and 2 below:

Fig.1
‘ ,s &

Figs. 3 and 4 show two flow lines or pipelines,
which are not connected:
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Fig.3
r |s 3

6.3.8 Inscriptions
6.3.8.1 Type of lettering

Lettering in accordance with ISO 3098 Part 1,
Type B vertical, to be used.

6.3.8.2 Height of lettering
The height of letters should be:
- 7 mm for drawing number;

- 5 mm for drawing title and identification
numbers of major equipment;

- 3 mm for other inscriptions.

6.3.8.3 Arrangement of inscription
a) Equipment

Identification numbers for equipment should be
located close to the relevant graphical symbol,
and should not be written into it. Further details
(e.g., designation, design capacity, design
pressure, etc.) may also be placed under the
identification numbers.

b) Flow lines or piping

Designation of flow lines or piping shall be
written parallel to and above horizontal lines
and at the left of and parallel to vertical lines. If
the beginning and end of flow lines or piping
are not immediately recognizable, identical
ones should be indicated by corresponding
letters.

¢) Valves and fittings

Designation of valves and fittings shall be
written next to the graphical symbol and
parallel to the direction of flow.
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d) Process measurement and control

functions

The representation should be in accordance
with the requirements stipulated in ISA-S5.1
and ISO 3511, Parts 1 and 4, latest revisions
unless otherwise specified in this Standard.

6.4 Equipment Location Index

Piping and Instrument Diagrams shall be divided
into equivalent intervals (each in 50 mm) either in
length or width. The intervals shall be designated
with numbers from 1 to 23 in length and alphabets
from "A" to "P" in width. Equipment location on
each diagram shall be addressed by the relevant
coordinates where required. In upper right-hand
area of the flow diagram under title of "Item
Index" all main equipment shall be listed by
equipment number, alphabetically and numerically
and equipment location coordinates. In a separate
sheet apart from P&IDs, an "Item Index" shall be
prepared to summarize all equipment of the
Unit/Plant with reference P&IDs and equipment
location.

6.5 Drawing Number

Numbering of drawings shall be according to
IPS-E-PR-308, "Numbering System".

6.6 Arrangement

6.6.1 The preferred arrangement is such that
towers, vessels and fired heaters are shown in the
upper half of the diagram, heat exchange
equipment in the upper three quarters as practical,
and machinery equipment in the lower quarter. The
spacing of equipment and flow lines shall permit
identification and tracing of the lines easily.

6.6.2 The area above the title block on each sheet
shall be completely left open for notes.

6.6.3 The general flow scheme shall be from left to
right. Unnecessary line crossing should be
avoided.

6.6.4 Process lines entering and leaving the
diagram from/to other drawings in the Unit shall
be terminated at the left-hand or right-hand side of
the drawing. Lines from/to higher number
drawings shall enter and leave the drawing on the
right-hand end and vice versa.
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6.6.5 Each process line entering or leaving the side
of the drawing should indicate the following
requirements in an identification box (see
Appendix C):

a) The line service

b) The origin or destination equipment item
number

¢) Continuation drawing number with the
relevant coordinates.

6.6.6 Process lines to/from other Units should be
terminated at the bottom of the drawing at a box
indicating the following requirements (see also
Appendix C):

a) The line service
b) Source or destination Unit name and number

¢) The drawing number of the connecting flow
diagrams with the relevant coordinates.

6.6.7 All utility lines entering or leaving the
diagram shall be terminated at any convenient
location at a box indicating the relevant utility
service abbreviation (e.g., CWS, CWR, IA, etc.).
See IPS-E-PR-308, "Numbering System" and
Appendix A of this Standard for utility services
abbreviations. “Utilities Identification Table”
Showing utility services with the reference
drawings should be provided at top or left hand
side of each drawing title block (see Appendix D).

6.6.8 Instrument, control system and software
linkage signals from sheet to sheet shall be
terminated preferably at the side of sheet or in an
appropriate location at a box indicating the
continuation instrument number, location, and
drawing number (see Appendix C).

6.6.9 Equipment descriptions of towers, vessels,
tanks, furnaces, exchangers, mixers and other
equipment except machinery shall be located along
the top of the flow diagram. Machinery
descriptions shall be along the bottom.
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7. MINIMUM INFORMATION TO BE
SHOWN ON P&I DIAGRAMS

7.1 General

7.1.1 Each P&ID shall present all information as
required herein below during implementation of a
project in detailed design phase. Extent of
information shown on each P&ID in the basic
design stage shall be agreed by Company in
advance.

7.1.2 Vendor supplied packages with an outline of
the main components shall be shown in a
dashed/dotted box. Letter "PU" referring to
package shall be indicated adjacent to each
equipment and instrument of the package.

7.1.3 Equipment, instruments or piping which are
traced or jacketed, shall be shown.

7.1.4 The identification number and service
presentation shall be shown for each piece of
equipment. This information shall be indicated in
or adjacent to towers, drums, heaters, tanks and
heat exchangers, etc.

7.2 Equipment Indication
7.2.1 Vessels, towers, drums
7.2.1.1 The following requirements shall be

shown:

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;

¢) All draw-off trays with tray number and
diagrammatic representation of the
downcommer position (e.g., side or center);

d)All nozzles, manholes, instrument
connections, drains, vents, pump-out and
steam-out connections, blank-off ventilations,
vortex breakers, safety/relief valve connections,
sample connections and hand holes;

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 high high liquid level
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trays, distributors, grids, baffles, rotating discs, s Slio LadSerd Lo satS xjs ol i53g0
mixers, cyclones, tangential inlet and all other .
internals; Lo sl o 008 Lglie lss clocSays waiS
1S90 sz Koo g sules 59955
j) Water drop-out boots; 1ol easSlazr o (6
k) Maintenance blinds for the vessel nozzles. Sl yaans loj j0 Bgyl sla 30 0aiiS dgoue (S
7.2.1.2 Important notes: im0 sas,glol Y-1-Y-V
a) All nozzles and connections indicated on the laools axio 13 oaal SYlasl y la 5L als (I

equipment data sheet shall be shown in their

g ools las oyl b Coadge jo Wb s
correct positions.

b) All indications shall be such that the Loojlal e a5 00l (5959 4 b b iales plad (@
consistency in the dimensions is considered, wils Gelide glls Legy) ax 5wl Salen
although not necessarily to scale.

¢) Numbering of the trays shall be from bottom Qb YL 4 Sl b e s (6135 0)leds (Z
to top.

d) Height of the vessel bottom tangent line shall g o3l (lis Wb Bk il SSlBE L el )l (o

be indicated.
Self standing : Skirt height cyels glas )l bl 0g5 8,1
Elevated vessel: Minimum required height shall Oygmo ds anb pyY el JBlas tglas )| o Gy, bb

n b "
be shown as "min. .... w5 ools 5L "min..."
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e) A valved drain for all columns and vessels
shall be indicated. Generally, this valve is to be
located on the bottom line outside the skirt and
between the vessel and the first pipe line shut-
off location (valve or blinding flange). The
drain valve shall be located on the bottom of the
vessel when:

1) No bottom line is present. or

2) The bottom line is not flushed with the
lowest point of the vessel.

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

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

h) Utility connections on all vessel/columns
shall be shown.

i) One local PI shall be indicated on top of
vessel/column.

j) One local TI shall be indicated on the top
outlet line of vessel/column.

k) Nozzles identifications on vessels, reactors
and towers shall be according to Appendix E of
this Standard.

ol Byl 5 b 7y den Gl (S S 0 S @
adgl (g9, 9l el il (S e 4y 09l ooy ol
O 9 Syl ey g el Gl g5m 9 BB ol
(008 g s b i) wil dg) s s e
4S8, 5 8 B, a5 o Sloj e Al g

L ol anslas o9y 8,b 5L aof ()

s BB SB5b e 5 by lawss (3l W) (V
Sl aS 0uisS dgaue ld L ol jor glan adsw i (g
00 dai By (YU Cad (o Byl g la 4l
Dgds oaly ylis

955 4y (59, Loges o5 (il a5 (sl e (5
L g B, b 00 S Sgoso o Zawd b yo (oYL
e ool lis wb wil Bk 4y Late Laditew

Loz 9 Bg, b oS il> la g oYLl (g

Bgds oaly ol Wl
D ool Hiolad b B b = VYL Jxe PI S (P

S,b Lz 2o Ay Vb b e TG (6

Sgd ool ruled

Aol Lo gy g LayessT, ady, b (g9, J3b anlis (S

Ol i ¥-V-Y-Y
o i a3 b Slyes 08 50 S Sl

7.2.1.3 Equipment description

The following requirements shall be described
under equipment description:

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

b) Service;

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

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

e) Indication of insulation;

f) Line number of vessel trim (this applies to
LG & LC connections, vents, sample
connections, etc.);
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g) Indication of cladding and lining (if any).

7.2.2 Tanks

7.2.2.1 The following requirements shall be
shown:

a) All nozzles, man ways, instrument

connections, drains, vents, vortex breakers, and
safety/relief valve connections;

b) All internals such as steam coils, air
sparkers, tank heaters, vortex breakers, water-
draw off sump and etc.

7.2.2.2 Equipment description

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

b) Equipment Description

¢) equipment item number (this number also
appears adjacent to the tank);

d) inside diameter and height;
e) nominal capacity, in (m?);
f) Indication of insulation.

7.2.3 Fired heaters, boilers, incinerators

7.2.3.1 The following requirements shall be
shown:

a) All nozzles, instrument connections, drains,
vents and damper(s);

b) Ducting arrangement including damper
actuators where required;

¢) Detail of draft gages piping and arrangement;

d) Waste heat recovery system (if present),
such as economizer, air preheater, forced draft
fan, induced draft fan, etc.;

e) Decoking connections;

f) Detail of one complete set of burners for each
cell and total burner number required for each
type of burner;

g) Tube coils schematically in correct relative

(0929 Oyg0 59) Syl b (38 1S, Giled (5
o3l Y-Y-V
W oalo uLw-’ A_,L, 25 s_:Lo‘JJ\ —Y_Y_V

Sl @¥lasl ) el sla asy o da 56 ads (I

9 Lo, Sis Olo )5 lea adsd (e adsd (380
Lol ol (slo ol Y L]

oy b gleadl> L8l (s Oligas 4lS (@
adlr Lo (Sl Ol 5 (350 soaisS 0,5 dga oaiss
opb g 79 ol WS rex

Ol ez g Y-Y-Y-V
758 Gitre S5 5 o)led () g o jles (A
f(é}ill.:.o

fdﬁ)g(%’

eyl g J=ls ,hd (&

b sles 5 L (2
Gile 55 Ghalei (g

L jgm Jlabl )l sLSed (b oygs Y-Y-V
g oaly Hlas b py SlelJIY-Y-Y-V

(o) Al (3B Il eVlasl e 5L ads (Al
(o) (Sais 5 2lsn 4l

oS oo S 4 008 Jlab plal 4y JUIS LialT (0
sl ‘n)y

ol DT 5 ol o Selad 25 4 S (g
L 51 (0t 55 o Gl ol bl ol (3
QLB L GhsS ok dea (e S Ay e Slosde (S8

oy 5 oS A5 4y
(ls; S YLl (a

5 sk o (sl Lo o ol sts S5 5lsj (g
i g5 52 31 3 e olass S

S g o (s sl Srdse o L 2555
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7.2.4.1 The following requirements
shown:
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positions and all skin point thermocouples;

h) Logic diagram of shut down system (heat off
sequence);

i) Number of passes and control arrangement;
nozzles and piping

j)  Snuffing steam

arrangement;

k) Blow-down and steam-out connections;
1) Testing facilities;

m) Convection section (where applicable).

7.2.3.2 Equipment description

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

b) service;
¢) duty (kJ/s);

d) design pressure and temperature of coils;

7.2.4 Heat exchangers, coolers, reboilers

shall be

a) All nozzles, instrument connections, drains
and vents, chemical cleaning connections and
safety/relief valves as indicated on the
equipment data sheet;

b) Spectacle blinds for the isolation;

¢) Elevations required for process reason (e.g.,
reboilers, condensers, etc.);

d) The connections which allow pressure and
temperature survey of heat exchanger facilities;

e) The position of high liquid level (HLL),
normal liquid level (NLL) and low liquid level
(LLL) for kettle type reboilers;

f) Direction of flow in each side of exchanger.

Alwgy SledysS 90 3

$ (00,5 S o) @igr aslele ahais logei(z

(Ol 5 gl Gyl g eansS aas by sl S (s

e 5 ki VL (S
¢ ool Odgs (J
(0 p)5 D)o y3) S pea A (p

O ez & Y-Y-Y-V
PSS gz S ojled (ml) juead ojleds (A
¢ (Ogdae

()b (@
¢ (aslp Joj sbS e ) 351 (&

tladyss (>l slos 5,43 (5

ousiligs
e ool Hlas Wb g Sll JI-F-V-¥

sy (580 il Slgal a¥las] de 56 ads (I
5 eloond saind OYlasl( pleo 4 dsw (s
ol odal Sl slaools

sl (gl (Sie 0aiiS Sgun Olas (@

5L Jle Gl ganlp BYs ¢y 5l 0,50 el (g
o, 5 Lol K> o lnouslig>

Jos Sl slws ¢ ,Lad oy sl oYLl (5
(Sl sl

ele Jby ghw (HLL) sl oYL o condys @
s l— (LLL) sl ol mla o s (NLL)
(6 1S £o slroaslig>

e Caons 50 50 bz g (g

7.2.4.2 Important notes
Due considerations should be made for proper
indication in the following requirements:

oo s 9lol Y-F-Y-V

19ge5 ol 4z Wb ) Sbella culie Auled sl
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a) Generally, direction of flow shall be 0igd Sy by sl Blyz ez 5 sk 4 (A

downflow for cooled media and upflow for ailce YU 4 cosind mF b o s ol 4 ol
heated media. AR > 19 O 4 Gh

b) Isolation valves shall be provided on inlet s>ly Sloles (e )0 Sl e plal a3l )5 (@

and outlet lines where maintenance can be 69955 Lo gl 1o Wb oaiSTaz (sla,ud 05 el
performed on the exchanger with the Unit o o .

operating. Provision of by-passing is required e Sl Gl )2 09 2855 50 e (295>
for this case. el al3l 38 LS

a2 el Jlasl lyls wl JUIS g aiwgy 25 dlg) (2

¢) Shell and channel piping shall be provided
A aS (ul e il e 4l Jlal 5 lse

with a valved vent connection and a drain
connection unless venting and draining can be 2l des 6,500 o0 bawg ) g 2lse
done via other equipment.

d) At exchangers with circulating heat transfer s oyl ol JLal (50,57 L sledae 4o (0
media, the outlet valve shall be of a throttling Gl UmsS sl ol melass £o5 5l b 2o,
type for control of heat duty. )

b gl
e) An inlet and outlet, temperature indicator Los oaas (lis Jouwe 12 59, 5295 5 59959 ,° @
shall be provided on each exchanger (on either L (adg) < L 5 dlugy Caand (53,) 958 a3l
shell or tube side) so that to facilitate checking ol o sl ALl 5o i
of heat balance around exchanger. 23l iy bl Joee SLEL 5l a5

Type of temperature indicator shall be as follows: 1Bl 5 Dype 4wk Ol eaies s g4

- A board mounted temperature indicator (TI) Sl S Gl 5o Galed LB (T giles S5 -

shall be provided at the inlet and outlet of all sla ol goi] 3 ol > adS >5,5 5 65,9
shell and tube process/process exchanger. PR

) (_g‘)ba_‘{l.ggju_?B):}M‘@TdLm)J;é‘ﬁ -
- For water coolers, the water side outlet shall ) ) 5 L D) s,
be provided with a local TI only. The shell Ly 29 5 509y9 Seamd 2L e (TI) S
side in and out shall be provided with board IS Glbl oLl (55, ouds cual guisles (glyls wsbs

mounted T1Is.
Abb

g Ay Ceow 5 (o 2L (TWS) Lo slaSals> -

- Thermowells (TWs) shall be provided sl alie S s 45 gy oo Jine 4l

between each shell side and tube side of the

same services when the exchangers are in 250,5 das
series.
- Local indicator type shall be provided for the 2 Led JiS Slell (6l (oo oaims plas g5 -
requirement of local temperature control, such 005 ags A5 ,LS s J S aiile ¢ e
as manual bypass control.
7.2.4.3 Equipment description Ol o0 ¥-F-Y-V
a) Equipment item number (this number also P53 O3Fe S5 s ojled () s osleds (A
appears adjacent to the equipment); (Sgions
, (s (
b) Service; 7
¢) Duty (kJ/s); (a5l Jo5 skS ) Ol (&
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e) shell side design pressure and temperature;

f) tube side design pressure and temperature;

g) Indication of insulation.

7.2.44 Sequence of numbering for stacked
exchangers/coolers shall be from top to bottom.

7.2.5 Air fin coolers

7.2.5.1 The following requirements shall be
shown:

a) All nozzles and instrument connections;
b) Blinds for the isolation;

¢) Any automatic control (fan pitch control or
louver control) and any alarm (vibration alarm,
etc.);

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

e) Steam coil and condensate recovery system
(if required);

f) Isolation valves (if required); isolation valves
shall be provided in corrosive and fouling
services where individual bundles can be
repaired and maintained with the Unit
operating;

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

h) 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.
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7.2.5.2 Equipment description

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

b) Service;
¢) Duty (kl/s);

d) Tube side design pressure (internal and
external) and design temperature.

7.2.6 Rotary machineries

7.2.6.1 The following requirements shall be
shown:

7.2.6.1.1 Pumps

a) All nozzles including instrument
connections;

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

¢) Pump drains and vents piping and
destination.

d) The type of pump;

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

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

g) Winterization and/or heat conservation
(steam or electrical) where required;

h) Warm-up and flushing oil lines detail; a
DN20 (% inch) bypass/drain from the check
valve to the pump discharge line shall be
provided as warm-up line for the cases
specified in item 8.1.4 of this Standard;

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

j) Pressure relief safety valves (if any);
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k) Automatic start-up of standby unit (if (@il s SN IS 4 eolel acals 5393 (gjlail ol (S
required);

1) Balanced or equalized line for vacuum M 6 gl sl leSt b oS ol L ()

service.

7.2.6.1.2 Compressors and blowers o oudod g L yguw ypoS Y-)-F-Y-V
a) Type of compressor or blower; 00000 by jgu 500 55 (I
b) Start-up facilities (i.e., inert gas purge (=5 5B alss abele wisle) (glail of ) Dlacesls (&
system);
¢) Safety/relief valves; tOlebl el slo o (2
d) Suction and discharge valves; (T 5 SO Sl (o
e) Suction strainer (filter) and discharge check ts7om 4l d 5 (L) (5955 Slo @
valve;
f) Suction and discharge pulsation dampener D3l oY xS e (2,5 5 69955 sl xS @S (9
where required;
g) Valved vents and casing drains; gy (s 4SS g plse 43S eyl (5
h) Winterization (steam or electrical tracing on Sy 03,5 0,5 Lo Sl (2o o)l (€
suction piping) where required; il oY xS e G Ly B (609
i) Lube and seal oil / sealing system and cooling O£y 5 008 olg; g, allebs ol Sl (b
water systems detail arrangement; oS Sz o] sloaibols g gone] abelu/a]

j) Interstage coolers where required; (ol 3 xS 50) dl o gloosisS S5 (6

k) Surge protection (where required); (a0l 3 S ,0) wllug j cbla> (S

$ 9y 9 S99,9 sl 3L (
1) Inlet and outlet nozzles; IS S50 Jd

m) All instrument connections. G50 LIl Syl w¥lasl alS” (o
7.2.6.1.3 Steam and gas turbine drivers G 9 6B iy sronils )5 ¥-)-F-Y-V
a) All nozzles and connections; «wYlail g b J56 ads (I
b) Detail of all auxiliary systems for steam Orss slaaily I (S8 slaailele ads” ol > (@
turbine drivers such as steam supply, LaoadEa ¢ 25 s Sllaes ¢Bu el b 5l (5,5

condensate return, surface condenser and etc.; )

0,8 g oo
¢) Detail of lube oil, cooling water, etc.; to gl 9 0SSz Ol waiiS g, 089, Slusz (g
d) All instrumentations such as PI, TI, etc.; 006 9 TLPL o8 51 335 1l Slgol ads'(s
e) Safety/relief valves; relief valves shall be O 9=l pliebl (la sl ¢ liabll ol sl ot (&
located between the discharge nozzle and the Tor> diie wBl g, caiiSlar b g e, Jib

outlet isolation valve; weep hole at exhaust of
the relief valve which opens to atmosphere shall
be provided to draw-off the condensate drain. il 9,5 Dbl glp (e adss U ogd 4

Mbw)bwimﬂuwlwfsy)a
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f) Warming bypass around inlet isolation valve
for steam turbines; the valve on warm-up line
shall be DN25 (1 inch) globe type;

g) steam traps and condensate recovery system
for the steam turbine casing drain and upstream
of isolation valve at inlet of the turbine;

h) vent line to atmosphere at turbine exhaust;
the vent is required for the start-up/test
operation of the turbine.

i) Detail of all firing and control systems for gas
turbine drivers.

7.2.6.2 Equipment description
7.2.6.2.1 Pumps

a) Pump item number (this number also appears
below the pump);

b) Service;

¢) Capacity, (m*h, dm3/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.).

7.2.6.2.2 Compressors and blowers

a) Equipment item number and stage (this
number also appears below the compressor);

b) Service;
¢) Capacity, (Nm*h);

d) Suction pressure, and temperature, [kPa (g)],
(°C);

e) Discharge pressure, and temperature, [kPa

(@], °0);

f) Miscellaneous auxiliary piping (CW, lube oil,
seal oil / sealing system, etc.);
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g) Gas horse power, (kW).

7.2.6.3 Other requirements

a) When a pump or compressor is spared, the
data is listed once commonly for both pumps
and compressors at the bottom of the flow
diagram. The spare is identified by the word
"Spare" below the pump or compressor. The
operating equipment and the spare have the
same number but with suffixes "A" and "B".

b) Stage numbers are shown only for multistage
compressors. All compressor data for the first
stage shall be indicated. For subsequent stages
only N m*/h may be omitted.

7.2.7 Miscellaneous equipment

Depending on the type of equipment (silencer,
flame arrestor, filter, etc.) the following
information shall be presented:

a) All nozzles, instrument connections, vents,
drains, etc.;

b) Equipment description at top of the flow
diagram and including:

- Equipment item number;

- Service;

- Tracing/insulation requirements;
- Design pressure and temperature;

- Capacity

7.3 Instrumentation

The following requirements shall be shown:

7.3.1 All instrumentation including test points;

7.3.2 Isolation valves connecting to instruments
(primary connection valve);

7.3.3 Control valve sizes and air failure action (FC,
FO, FL);

7.3.4 Block and bypass valve sizes at control valve
stations;

7.3.5 Level gages connection type and range, and
level controllers connection type, range and center
of float (where NLL is not shown). Type, material
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and tracing requirement of level gages shall be
shown (see IPS-E-PR-308);

7.3.6 Sequence of opening and closing for the split
range control valves;

7.3.7 Solenoid shut-down devices at control
valves/shut-off valves;

7.3.8 Tight shut-off valves requirements (where
required);

7.3.9 Hand wheels when provided on control
valves;

7.3.10 Limit switches on control valves when
required;

7.3.11 Mechanical stopper and/or signal stopper on
control valves when required;

7.3.12 Push buttons and switches associated with
shut-down systems;

7.3.13 The instrument tag number for each
instrument;

7.3.14 Analyzer loop details and special notes as
required;

7.3.15 Winterization of instruments;

7.3.16 Compressor local board mounted

instrumentation;

7.3.17 Software linkage and alarm and shut-down
logic system. Complex shut-down systems shall be
shown as a "black box" with reference made to the
logic diagram shown on a separate sheet. All
actuating and actuated devices shall be connected
to the "black box";

7.3.18 All elements of advance control and
optimization systems;

7.3.19 Indication of "Readable From" for all local
indicators and/or gages which shall be readable
from a designated valve.

7.4 Piping
7.4.1 General

7.4.1.1 All piping shall be shown on P&l
Diagrams, including:

- Process lines;
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- Utility/common facility branch lines (e.g.,
sealing and flushing lines, cooling water lines,
steam-out lines and connection, nitrogen lines,
etc.);

- Flare lines,
discharge lines;

including safety/relief valves

- Start-up and shut-down lines;

- Pump-out lines;

- Drain and vent lines and connections;
- Purge and steam-out facilities;

- Catalyst regeneration lines;

- Catalyst sulphiding lines;

- Catalyst reduction lines;

- Equipment and control valve bypasses;

- Detail of spool pieces, equipment internals,
etc., when required;

- Steam tracing and steam jacketing.

7.4.1.2 All line numbers, sizes and line
classification shall be shown. For line numbering
system see_IPS-E-PR-308, "Numbering System".

7.4.1.3 The direction of normal flow shall be
shown for all lines.

7.4.1.4 The points or spec. breaks at which line
sizes or line specifications change shall be clearly
indicated.

7.4.1.5 All blinds shall be indicated on the
drawings, and the symbols used shall distinguish
between tab blinds and spectacle blinds.

7.4.1.6 All vent and drain connections shall be
identified whether screw caped or blind flanged, if
required.

7.4.1.7 Steam traced lines and steam jacketed lines
shall be so indicated.

7.4.1.8 All equipment flanges, all reducers and
non-standard fittings, such as expansion bellows,
flexible tubes, shall be shown.

7.4.1.9 All valves shall be shown by a symbol
representing the type of valve. Any special
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orientation or location required for process reason
and/or operability shall be shown. It is not
necessary to show flanges at flanged valves except
for those cases where the flanges deviate from the
piping specification for the line in question, in
which case flange and rating shall be shown. Any
isolating valve shall be shown locked, normally
open or closed.

7.4.1.10 Control valve sizes shall be shown.

7.4.1.11 All valves shown on the flow diagram
shall have their size indicated by the valve, if
different from line size.

7.4.1.12 Insulation and tracing requirements shall
be covered in the line numbering system and
shown above the line (see IPS-E-PR-308
"Numbering System"). Tracing requirement shall
be noted on P&IDs by a dashed line parallel to the
line to be traced.

7.4.1.13 Valve boxes/valve pits shall be shown by
two embraced squares or rectangular with
indication of "Valve Box" or "Valve Pit".

7.4.1.14 Safety relief valves type, inlet and outlet
size and rating and set pressure should be shown.

7.4.1.15 For pressure ratings designations-nominal
size and pipe component-nominal size see
Appendices F & G of this Standard respectively.

7.4.2 Special requirements

7.4.2.1 High point vents and low point drains are
shown only when they are connected to a closed
system, or are required for process reasons.

7.4.2.2 Utility lines
adjacent to the equipment involved shall be shown.

originate and terminate

Only the length of line necessary for valving,
instrumentation and line numbering is shown.
Utility line origin and terminus is indicated by
reference symbol or abbreviation only. Main utility
headers are not shown on the P&IDs; they are
shown on the utility system flow diagrams.

7.4.2.3 Pertinent information regarding a line such
as "do not pocket" or "slope", etc., shall be noted
adjacent to the line.
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7.4.2.4 Typical air cooler
arrangement should be shown.

manifold piping

7.4.2.5 Connections on process lines which require
being blanked or deblanked for flow direction
under special circumstances to be shown on P&ID.

7.4.2.6 Reduction and enlargement in line size are
indicated by line size designation, and reducer and
expander symbols.

7.4.2.7 Calculated wall thicknesses and/or
schedules not already prespecified in the individual
line classes shall be shown on the flow diagrams.

7.4.2.8 Corrosion allowances other than the
nominal allowances indicated in the individual line
classes shall be shown on the diagrams.

4.2.9 All operating drains shall be noted and sized
on the flow diagrams and shall be routed to a drain
funnel. Destination of the drains shall be according
to the relevant specifications (see IPS-E-PR-
725). All drains carrying light hydrocarbons (Reid
vapor pressure 34.5 kPa absolute or greater) shall
be segregated from the oily sewer system, and
shall be connected to the flare system.

7.4.2.10 Sample and test connections shall be
shown on the diagrams where required. Samples
which require cooling and connections to the flare
shall be shown with the cooling and flare lines
connections.

7.4.2.11 Emergency showers, eye wash fountains
and utility stations shall be shown on the Utility
Distribution Flow Diagrams.

7.4.2.12 Any locations where slopes, straight runs,
minimum mixing runs, etc., are required for
process reasons must be indicated.

7.4.2.13 The necessary instrumentation and piping
for start-up, control and shut-down, etc., sall be
shown for any equipment on P&ID wherever
applicable.

7.4.2.14 Break points between underground and
aboveground piping with insulating flanges (if
required) shall be shown.
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7.4.2.15 Minimum distance requirement for in line
blending to be indicated.

7.4.2.16 Weep hole requirement to be shown.

7.4.3 Piping specialty items

7.4.3.1 Piping components not identified by
instrument or mechanical equipment numbers, etc.,
and not covered by the piping material
specification, shall be identified by assigning a
Specialty Item Number or an Item Code Number
for identification symbol and shall be shown on the
diagrams.

7.4.3.2 Symbol "M" standing for "Monel Trim"
should be mentioned on the valves on the P&IDs
in services where there is a possibility of
condensed water and H,S being present except for
the line classes which provide monel trim valves
and other features. Where it is intended that the
whole line should have monel trim valves it should
also be indicated on the line list.

7.4.3.3 ASME and non ASME Code change
should be indicated for connection where ever
applicable.

7.4.4 Steam traps & winterizing system
The following requirements shall be followed:

7.4.4.1 Steam traps pertaining to the winterizing
systems (steam tracing) are not shown on the
P&IDs except for the following cases:

- At dead ends/pockets on steam lines;

- At upstream of the Unit battery limit main block
valves on steam lines;

- At all points which there is possibility of
condensation;

- At upstream of the first block valve of steam line
going to the steam turbine drivers, steam coils or
steam reboilers.

7.4.4.2 Steam trap and the relevant steam and
condensate lines to be shown for all steam
reboilers, heaters, coils, etc.
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7.4.4.3 Steam/electrical tracing requirement shall
be noted on P&IDs by a dashed line parallel to the
line to be traced.

7.5 General Notes

General notes to be put on the front sheet of P&I
Diagrams of each "Unit" under title of "General
Notes". Reference should be made to the front
sheet drawing No. showing "General Notes", on
each P&I Diagram.

7.5.1 The following general notes shall be

specified as minimum requirement:

7.5.1.1 All dimensions are in millimeters except as
noted.

7.5.1.2 Elevations shown are above the highest
point of paving.

7.5.1.3 All valves are line size unless otherwise
shown.

7.5.1.4 This flow diagram is diagrammatic only.
Design of pipe lines must be investigated for
venting of gas and vapor pockets in piping and
equipment, low points in piping, pumps and
equipment for freezing and draining and
accessibility of all valves, flanges and instruments
including thermocouples etc.

7.5.1.5 All electronic instrumentation shall be
installed away from steam lines and high
temperature heat sources.

7.5.1.6 For level transmitter center of float is NLL.
The range shall cover the difference between LLL
& HLL.

7.5.1.7 Sample taping for gas samples shall be
from the top of the main line. For liquid samples
tapping shall be done from the side.

7.5.1.8 Except for process reasons, low point
drains and high point vents are not shown.

7.5.1.9 All items marked (P) can be supplied as
part of package Units.

7.5.1.10 Temperature instruments shown with "M"
are provided with monel well.
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7.5.2 The following general notes may be specified
as required:
7.5.2.1 Piping drains and vents

Low point drains and high point vents of piping
shall be provided in accordance with the following:

a) Drains for all sizes

- Alloy piping: DN 20 (% inch) gate valve with
blind flange.

- Carbon steel piping: DN 20 (% inch) gate
valve with threaded plug.

b) Vents for Dn 50 (2 inch) and larger

High point vent shall be provided for the piping
of DN 50 (2 inch) and larger. Size and type are
based on the following:

- Alloy piping: DN 20 (% inch) gate valve with
blind flange;

- Carbon steel piping: DN 20 (% inch)
gate valve with threaded plug;

- The vent provided for hydrostatic testing shall
be DN 20 (%4 inch) boss with threaded plug.

7.5.2.2 Block valves on orifice tap

a) DN 15 (% inch) single gate valve shall be
provided for the all orifices of the piping class
of PN 100 (600 #) and less.

b) DN 20 (% inch) single gate valve shall be
provided for the all orifices of the piping class
of PN 150 (900#) and over.

7.5.2.3 Drain valve of level gages and
instruments:

a) Drain valves [DN 20 (% inch) gate valve]
shall be provided.

b) The provisions should be made for routing
the drain of liquids with RVP of greater than
34.5 kPa (abs) to flare.
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8. DESIGN CRITERIA FOR PREPARATION
OF P&I DIAGRAMS

The following design criteria shall be applied for
preparation of P&I Diagrams unless otherwise
specified in the relevant piping and/or equipment
specifications of the Company. In case of any
conflict, the specific piping and/or equipment
specifications will be governed.

8.1 Assembly piping of pumps
8.1.1 Valve size selection basis for pumps

Generally, the size is likely different between
pump suction line and pump suction nozzle, or
pump discharge line and pump discharge nozzle.
In case that, pump nozzle is one or more sizes
smaller than the line size, the size of block valve
shall be in accordance with the following:

Nozzle Block Valve
At Pump 1- One size 1- Same as
Suction smaller than suction line size
line
2-Two or more  2- Select one
sizes smaller size smaller
than line than line
At Pump  Smaller than  Select one size
Discharge  discharge line smaller than line

8.1.2 Pump strainer
8.1.2.1 The suction strainer of pumps shall be
selected in accordance with the following criteria:

Line Size Strainer Type
DN 80 (3 inch) and larger T

DN 50 (2 inch) and smaller Y
8.1.2.2 Strainers DN150 (6 inch) and larger shall
have DN 25 (one inch) drain valve.

8.1.3 Pump vents and drains

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 34.5 kPa (abs) at pump operating
temperature.
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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 also have disposal to oily water sewer
in all cases in addition to the above requirements
unless otherwise specified (see_IPS-E-PR-725 for
drain destinations).

8.1.4 Warming-Up line

The provisions for warming-up of pump is
required for the pump operated at 170°C and
higher or when the process fluid solidifies at

ambient conditions or the fluids are corrosive or
toxic.

8.1.5 Auxiliary piping of pump

Details of auxiliary piping such as, cooling water,
plant water, steam and condensate, mechanical seal
flush fluid, etc., which are required as per pump
data sheet shall be shown on a separate drawing.
Reference to the auxiliary piping drawing shall be
noted under the pump description.

8.2 Steam-Out, Drain and Vent for Vessels

8.2.1 Size and requirement of steam-out, vent and
drain nozzles of vessels shall be according to the
requirements stipulated in IPS-E-PR-200, "Basic
Engineering Design Data". The vent valve shall be
directly mounted on the vent nozzle with blind
flange.

8.2.2 In addition to the vents required in article
8.2.1 above, a blanked off ventilation nozzle shall
be provided on the top of the all horizontal vessels
near the end opposite the manway. See IPS-E-PR-
200 for size of the blanked off ventilation nozzle.

8.2.3 Vent connections must be located on top of
the vertical and horizontal vessels.

8.2.4 The drain valve will be provided as follows:
- For low pressure services, up to design

pressure of 3800 kPa, provide single block
valve with blind plate.

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

8.3 Bypass for Safety/Relief Valve

The bypass shall be provided for venting the
hydrocarbon gas or toxic gas to flare system while
plant shut-down or start-up. Provision of bypass
shall be as per following criteria:

8.3.1 Vessels

Bypass shall be provided unless otherwise
specified in the relevant Company’s specifications.

8.3.2 Piping/equipment
8.3.2.1 Gas service

a) If there is other purge line to flare on same
stream line, bypass is not required for
safety/relief valve.

b) In case of no purge line to flare for toxic or
flammable hydrocarbon, bypass valve shall be
provided. The size of bypass valve and line
shall be same as the vent size of
piping/equipment.

8.3.2.2 Liquid service

Bypass valves are generally not provided for liquid
service unless otherwise specified.

8.4 Block and Bypass Valves for Control Valve
Reference to be made to Appendix 1 of this
Standard.

8.5 Line Numbering

a) For line numbering system reference should
be made to IPS-E-PR-308, "Numbering
System".

b) Line numbers shall be assigned to all lines
with the following origins and destinations:

- From individual equipment item to
individual equipment item;

- From line to individual equipment item and
vice versa. Another number is required for the
line located at the downstream of equipment;

- From line to line (exceptions: control valve
bypass, block valve warm-up and equalizing
bypasses, and safety/relief valve bypass);

36

A 00S dgdune Ao b oaisS slawdl ol cas
20,5

ol laob! s )45 LS Y-A

L S0 S (lse s S b ,35,LS

o axly gilalel, b g a8 adlge jo Jriio ailoles 4y coms

25 byl Bllas wb ,35 )LS aged gl ai8 S s

ook

g, V-Y-A

2SR Heb a8 (l 786 00,5 ags k)35 LS

sl ond s abogy e (glo,dlS laseiie

Ol x| S A gd Y-V -A

3 eyl 50 )-Y-Y-A
3 a4 (5,58 o 5 el 3 azilr (U
ot Sl TS e g5 il s e
i Sliaboll o]
oS syt S @l b 05 D50 )0 (@
A5 sl 0SS el (JLsl BB L 5 oo o
adss ojlasl 4 Wb ol las 9,35 LS o ojlasl .8 )8
Al e g s, Ag) lge

&b g5 0 V-Y-Y-A

A mle S Gl 35 LS Glased (IS b

88,5 Lasuine a5 o] Ko g o 48,5

JrES s gl 535 5LS g Sludl (oo poi F-A

Dgds g2y 8 laslisl ol "B Cusgn

b 6)‘05 G)Lo.:) &—A
f e S— Ls 5138 oo aileles gl ,— (A
555 97, IPS-E-PR-308

U ggts 5l bgdas S (sl wul (5135 o le (@
00,8 yatd ) e

R0 800 S SQ A 9 yhie s SO 5l -

Lo ol WSl g 0,000 e SO @ s 5l -
S 990 650 05l g Cawd Gl 0 &
ol

GLS S s 08 WS e ) s s 5l -
5 00uS CBlgSy g oauS 6,8 slandl la Ll )38
(g2l 5 Oliabl 5ol )35 LS


user
Underline

user
Underline


IE Jul. 2009 / \WAA ,.5 IPS-E-PR-230(1)

- From unique equipment to the same unique
equipment item (except level standpipes);

- From line or equipment to atmosphere,
funnel, or closed drainage system (exception:
continuous process vent stacks and process
drains).

¢)Pipe line numbers shall be prefixed, from
source to Unit battery limit with the Unit
number of the Unit of origin.

d)A new line number is required when the pipe
design condition can vary (e.g., downstream of
the control valve assembly) or when a new
piping class is to be specified.

e)Line number shall be held up to the point
where the line ends to the header or Unit battery
limit block valve. All branches to and from
header shall have an individual line number.

HAll utility headers (systems) including all
steam, water and sewer lines shall be numbered
with their respective Units. All branches
serving a specific Unit will be numbered with
that Unit.

g)Line numbers shall be selected so that
consecutive line numbers are grouped first by
common service. Spare line numbers may be
left between the groupings.

h)All process lines routed from Unit to Unit
shall be assigned on interconnecting line
number. Within the process Unit(s), Unit line
numbers are to be assigned. The
interconnecting Unit P&I Diagram is to show
every interconnecting process line and indicate
the line numbers inside the process Units at the
Units battery limits.

8.6 Philosophy of Instrumentation Installation
Reference to be made to Appendix J of this
Standard.

8.7 Utility Connections

Utility connections to process line and equipment

for steam and nitrogen shall be as follows:

8.7.1 Connections to process line and/or equipment
(see Figs. 5 and 6):
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Notes on utility tie-in:

1) The isolation valve may be omitted if the
process line is open to atmosphere.

2) Provide a drain at downstream of check
valve to check the leakage.

3) Provide spectacle blind and block valve for
N, service.

4) Main block valve for steam service shall be
at the branch point from steam header.

5) This configuration shall be used for low
pressure steam (all sizes). For medium and high
pressure steam double block valves with
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bleeder between the valves is required.

8.7.2 Connections to vessel for steam-out

8.7.2.1 Permanent steam-out connection (see
Fig. 7):

G900 Oeile a3 5o SO L olail algs slo s
S Gl Byb a4 oYlail Y-Y-A
(Y JSs @ g9 ) S seuls OYLaslV-Y-Y-A

DN20(3/4")

ol 5L O Hlby a5l e

low pressure
steam header

Fig. 7
v |s e

8.7.2.2 Temporary steam-out connection (see Fig.

8):
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8.8 Unit Battery Limit Installation
8.8.1 Process lines (see Figs. 9 and 10):
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Notes on unit battery limit installation 1a>lg 08guzmo 53 eai Wl slagyglol,

requirements:

1) Provide for hydrogen, nitrogen, toxic gases
and all high pressure fluids (P>3800 kPa),
double block valves, spectacle blind and drain
as shown in Fig. 10.

2) Provide for each process line (not included in
item 1 above) an isolation valve, spectacle blind
and drain as shown in Fig. 9.

3) Provide a flow indicator and recorder shown
on board for each process stream entering and
leaving each Unit. Do not duplicate measuring
elements in the same stream within one block
area.

4) Provide a board mounted TI on each process
stream entering and leaving the Unit where a
flow integrator is provided. Do not duplicate
with TDI’s required for other purposes.
Generally, the TI to be located at downstream
of the flow element.

5) Provide a sample station for all products
leaving and/or entering the Unit.

6) Product streams leaving Units shall be piped
at the Unit limits to the relevant slops header
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7) Provide a local PI on each process stream
entering and/or leaving the Unit. Do not
duplicate with PI’s required on the same
streams. PI may be board mounted as required.

8) Special attention should be made to the plod Hoged cislas ) Clizl Cyz 935 0 anogs (A
possibility of avoiding duplication of some or
all of the above mentioned hardwares on the

adjacent Units.
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8.8.2 Utility lines (see figs. 11, 12 and 13):
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1) Provide valves, drains and instrumentation as
shown in Fig. 11 for the following cases:

- low pressure steam (all sizes);

- Medium pressure and high pressure steam 3 5SzsS gl ojlail [ YL jlad 5 gt jlad L -

[sizes smaller than DN200 (8 inch)];

- Boiler feed water.
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2) Provide valves, drains and instrumentation as
shown in Fig. 12 for medium and high pressure
steams for DN200 (8 inch) and larger sizes.

3) Fig. 13 shall be applied for condensate lines.

4) A line size boot at upstream of the first
isolation valve shall be provided and shall
discharge condensate to the condensate
recovery system through steam trap. The boot
and steam trap requirement is not needed for
boiler feed water streams.

8.9 Sample Connections

For sample connection symbols, reference to be
made to Appendix H and Section A.2.2.1 of
Appendix A of this Standard.

8.10 Steam Trap Assembly

For individual steam trap symbols reference to be
made to Section A.2.2.1 of Appendix A of this
Standard.

8.10.1 Steam trap assembly with internal strainer
for different services:

a) Winterizing (see Fig. 14):

The following symbol can be used to
demonstrate  the steam trap  assembly
configuration as shown below in Fig. 14 on
P&IDs and UFDs in order to avoid duplication.
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b) Heat conservation

The following symbol can be used in place of the
steam trap assembly shown below in Fig.15 on
P&IDs and UFDs.

Sl IS (¢

S o ead ool lis o Al degamme gl 4y i olid
oolawl 8,90 UFDs g P&IDs (sla,loges o wilgs o0 V0

DS )8

ST(H)
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DN 20 (3/4")

Fig. 15
18 JSeis

8.10.2 Stream trap assembly with external strainer
(see fig. 16)
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9. CRITERIA FOR UTILITY FLOW
DIAGRAMS

9.1 The Utility Flow Diagram(s) (UFDs) shall be
prepared as separate drawing titled as "Ultilities
Distribution Flow Diagram". The distribution of
utilities for plant operation shall be shown on the
drawing. The utilities for plant operation are
generally classified as follows where applicable:

- several grades of steam,;

- several grades of condensate;
- boiler feed water;

- cooling water and sea water ;
- raw (fresh) water;

- plant and potable water;

- fuel oil and fuel gas;

- instrument and plant air;

- nitrogen;

- inert gas;

- seal oil/flushing oil;

- closed circuit hot oil system;
- flare and blow-down;

caustic and

- Chemical such as

ammonia.

system

The above utilities are classified into several
groups and shown on diagram(s) in accordance
with the next articles. A dedicated drawing shall be
prepared for "Flare and Blow-down".

9.2 Utility Flow Diagrams shall be presented in
accordance with the requirements stipulated in this
Standard for P&IDs where applicable.

9.3 Utility Flow Diagrams shall show main
distribution/collection headers and finger headers
with their isolating facilities and instrumentation.
The branch line and subheader arrangement shall
be shown as practical as possible.

9.4 Indication criteria of connection between
P&IDs and UFDs is according to the following
general philosophy:
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a) The indication of isolation valve shall not be
duplicated on P&ID and UFD.

b) Valve and instrument which will be used for
the normal operation shall be indicated on
P&ID, such as:

- Block valves for water cooler inlet and
outlet;

- Block valves for snuffing steam of fired
heater;

- Globe valve for steam injection control;

- Control valves for fuel control.

¢). Valves which will be used only for start-up
and shut-down shall be indicated on the UFD
such as:

- Header isolation valve for steam purge
connection;

- Isolation valve for fuel gas or fuel oil.

9.5 Utility/common facility branch line header
valves at the process Unit battery limit shall be
shown. The Utility Flow Diagram shall also
indicate any valve in utility/common facility
individual branch lines required for process and
maintenance operations even if these valves may
be physically located in the pipe rack or the
sequence of branches may allow in the future for a
single valve to serve several branch lines.

9.6 Isolation facilities shall be indicated for:

- finger areas;
- process Unit block areas;

- at position of change from pipe rack to pipe
rack.

9.7 The finger area is defined as being the area that
serves a particular process area which may consist
of one or more process Units. In addition to the
equipment that is located alongside the finger pipe
rack, the finger area also includes the equipment
located alongside the main pipe rack.

9.8 Utility Flow Diagram shall be arranged to
cover the whole refinery/plant area and these are
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divided into separate sheets each with
corresponding match lines. Depending on the
complexity and extent of the particular
utility/common facility, sheets may be combined,
extended or omitted as required.

9.9 All equipment that is supplying a particular
utility common facility either from the system
(e.g., steam boilers) or from a process Unit (e.g.,
waste heat boilers) shall be shown in a "box" in
geographical location. This "box" shall give
relevant equipment number(s), Unit number and
sheet number of the drawing in which the
equipment is detailed.

10. ABBREVIATIONS / GRAPHICAL
SYMBOLS / IDENTIFICATIONS

10.1 Graphical symbols presented in Appendix A
shall be used throughout the Oil, Gas and
Petrochemical projects in order to establish
uniform symbols for equipment, piping and
instrumentation on P&IDs and UFDs. This
includes also Vendor drawings with the same

purpose.

10.2 The graphical symbols shown for equipment
may be turned or mirrored, if their meaning does
not depend on the orientation. The representation
of some graphical symbols (i.e., columns, vessels,
etc.) can be adjusted to the actual scale with
respect to the process plant.

The instrumentation symbol size may vary
accordingly as required and as per type of
document. However, consistency should be
followed in all similar documents.

10.3 For complete equipment codes, instrument
identification and instrumentation legends,
reference should be made to IPS-E-PR-308,
"Numbering System".

10.4 For all instrumentation symbols, logic
diagrams, loop diagrams and graphical symbols
not shown in this Standard and/or in_IPS-E-PR-
308, reference should be made to the latest revision
of the following ISA standards:

S5.1 Instrumentation Symbols and Identification

SS.2Binary Logic Diagrams for Process
Operations
S5.3Graphical Symbols for Distributed
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Control/Shared Display Instrumentation, Logic and
Computer Systems

S5.4 Instrument Loop Diagrams
S5.5 Graphic Symbols for Process Displays
S18.1 Annunciator Sequences and Specs

S50.1 Compatibility of Analogue Signals for
Electronic Industrial Process Instruments

S51.1 Process Instrumentation Terminology

10.5 Reference should be made to_IPS-E-PR-308,
"Numbering  System" for the following
requirements:

- Numbering of all Equipment, Piping and
instrumentation.

- Unit Identification Number.

- Equipment Category Symbol (Equipment
Codes).

- Instrumentation Identification Letters.

- Instrumentation Typical Letter Combinations.

- Painting, Insulation and Heat

Designation.

Tracing

- Electrical Equipment Category Code.

- System Distinction and Equipment Category
Code for Communication Equipment.

- Drawing Serial Number.
- Fluid Abbreviation Symbols.
- Building Drawing Categories.

- Definition of Nominal Size.

10.6 Package Units are referred to a combination
of completely prefabricated equipment with their
accessories on a skidframe or delivered as
prefabricated components for further field erection.
Such Units are generally tagged with the letter "P".
The extent of a package is shown in a box with
lines. The tag numbers of the individual equipment
and instrumentation inside a package shall be
given within the package Units (see_IPS-E-PR-308
for Numbering Procedure).

10.7 Appropriate graphical symbol should be
provided by the Contractor for any special feature
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not shown in Appendix A, upon the Company’s
approval.

11. PREPARATION OF P&I DIAGRAMS
11.1 General

As the P&I Diagram contain a large amount of
plant design information, its revision will have a
great effect on the subsequent engineering works.

Accordingly for the purpose of minimizing the
revisions and avoiding unnecessary works, the
steps for preparing the P&l Diagrams shall be
established. The following steps should be realized
in preparing the P&I Diagrams. Upon the
information which can be prepared as engineering
work proceeds, steps 2, 3 and 4 may be combined
or extended to more steps as required.

Step 1 Preparatory Step for Preparation of the P&l
Diagrams

Step 2 P&I Diagrams for Engineering Start

Step 3 P&I Diagrams for Piping Layout
Step 4 P&I Diagrams for Piping Drawings

Step 5 P&I Diagrams for Construction
Step 6 P&I Diagrams As-built

In the case where the P&I Diagrams are prepared
by the Licensor, only a part of the above-
mentioned steps is applied and the main Contractor
shall be responsible to complete the P&IDs
preparation steps. The extent of Licensor’s and
Contractor’s scope of work will be according to
the relevant contracts.

11.2 Establishment of P&IDs Preparation Steps

11.2.1 Step 1, preparatory step for preparation
of P&I diagrams

Through step 1, the basic design philosophy
concerning those basic items for the preparation of
P&IDs such as mode of indication, applicable
standards, numbering system, valve arrangement
and those other basic items on which agreements
shall be made by the Company prior to the
preparation of the P&ID should be clarified.
The basic items which should be taken into
consideration in step 1 are listed herein below but
should not be limited to the following items:
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a) Vellum and drafting oy e (I
- Size and vellum of drawing; als AL g ol -
- Title; ol —
- Drafting; WP o T
- Arrangement; obedez -
- Equipment description; (Ol ek oS -
- Interconnection. (bl belas -
b) Numbering system 6195 o 5les dilolw (<
- Drawing No.; AL o)leds —
- Equipment No.; S ojleds —
- Instrument tag No.; 13235 Il Olgol ez 0jles -
- Line No. el olods -
¢) Symbol sl (z
- Equipment; S —
- Piping components; tiS gl el -
- Instrument symbol, ¢80 Il wlas —
- Process stream symbol; sganl® b, alas -

- Utility symbol. 8 o g wilid —
d) Valve arrangement around equipment Ol Slybl s Gl (o
- Valve arrangement for drain, vent and purge; (0055 a3 5 2lo ey 45w glp e Gyl -
- Valve arrangement for steam-out; (5 B lp e )] -

- Sizes of the nozzles for installing the 135 Jlpl cead sl b J3U e osluil -

instruments;

¢ Jowe g Jaie b oousS 0,8 Gl b| i gol] -
- Valve arrangement around the heater and Joe s *e o St

exchanger;

- Valve arrangement around the pump and . s
compressor; g oS 5 dnads BLb1 Ll ol -

- Valve arrangement around the steam turbine. . o o
Ol ey SLbl b sy -

e) Piping S dg
- Piping classification standards; (A4S Ay gan ail slas lasbenl -
- Valve arrangement at the battery limit; g 50 50 e Gyl -

- Valve arrangement for drain, vent, purge and 0055 e gl ey 455 (sl e tal)] -
steam-out on piping; o dy) 5 b
- Valve arrangement around the steam trap; Gl als Gl s gl T -
- Valve arrangement around the sample Wigas YLl g S diged Joeo Bkl s igl)] —

point/sample connections;
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E o > -

- Blow-down;

- Valve type selection criteria/standards; Lo lbiwll o g53 Gl slojlne -

- Strainer type selection standards; tSlo g9 Sl las laibiul —

- Pipe line sizing criteria. Ay bz 8 5 ojlail lae -

f) Instrumentation @80 ,lml olgsl (g
- Valve arrangement around the control valve; (S s Bl e ] -
- Valve arrangement around the safety/relief sl plebol o SLLI b )] -
valve; 500 slagds sla,lpl GlLbl s il -

- Valve arrangement around other instruments;

- Instrument type selection standards; 1G5 I g9 Sl (slas il

- Mode of indication concerning computer rslally Uy sl ptaled S
control;

- Software linkage and DCS presentation. DCS al)l5 )58 p 5 Jlasl

g) Miscellaneous a8 530 ()
- Winterizing and heat conservation; O SN 5 (Gl (25 Ol -
- Recovery of steam condensate; B Dlls 28L3L -

el S8k (295 9 (S slaadss Jlasl -

bly) oy 5 4z )lSo ok ann b SO S

- Disposal of drains and waste water effluent.

For the purpose of obtaining a unified design
philosophy and appropriate design relations LSS (9,5 gy 9 dboxly o cwlin (b
among the Units, the illustrated process
considerations concerning operation (start-up,
normal, shut-down), Safety and other features
of the Unit shall be achieved by indicating on el Jpa> B (PFD) soul s oL, jlog o
the Process Flow Diagram (PFD). Where it
does not suffice to give more illustrations,

(a8g5 «Jloy es3lail of) Sldoe o gawT 3 sl
o QQ‘Q UL“‘_’ l—’ "‘\_>‘5 6LQZL.4_‘;’M" )—i{é 9 Ga.o.:‘

additional brief written explanations shall be 39l o0 dmogi &S oMl 0gl eols SLol g S
provided. The items Wth.h should be cove¥ed Jels 1, el tes g b b 09 eols iy,
to complete the design and operation

philosophy and shown on P&ID (as required) o3ls Glis po3l &ygo )3 PEID  jlases (55, 5 03903
shall include but not be limited to the Lo ,o) Lyl an sgomme 4 Jg oy Slalill Jols 09

following requirements (where applicable): 25b o (asl 4l s
by o0 2 S

1) Precommissioning and start-up operations il ely g gilailoly i Wldoe ()
- Flushing; €00,S el -
- Purging; (el 8 -
- Soda washing(where required); ol sl 5L aS o) logw b g -
- Chemical cleaning; liond piind -
- Steaming-out; Ty E
- Evacuation; adss -
- Drying; (00,5 S -
- Water operation; ol bollee -
- Cold circulation; R g
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- Hot circulation; 5 S -
- Catalyst pretreating such as sulfiding, (335 0y98g s Jd 5l CanddblS g5l oolel i -
reduction, etc.; (o 5 35 L]
- Feed cut-in; STl B
. Ly GLrT
- Off-spec. product handling. Aasis 2l 05,508 lmlem
2) Normal operation Jloy Slebes (¥

- Recorder and indicator points; bl Sl g ol -

- Stream analyzer point; ths 50 )50l Joo -
- Sampling point and type; O] £59 9 505 dged Je -
- Control valve block and bypass; DA LSy Js °"\“".|/)*‘:’ h
- Driver type; toasils S g5 -
- Chemical injection point and types of wlowds Slgo gloil g slonds Slge 3,5 aads -
chemical;

- Batch operation; talwgml Sldese -
- Local start; (e 5l Eeps -
- Instrumentation and control system needed Sl 5 0p9me S allabe g Bdo Il ol -
for optimization and/or process control. T3 S L M g5le dg

3) Shut-Down operation igi whdes (Y

- Depressuring; teoly L -
- Feed cut-out; «Shys> alad -
- Cooling; 3G CES
- Purging; (el 8 -

, , (59,5 el 5 Sl -
- Steaming-out and flushing; 02 el 5 )

¢ ol S8 -
- Decoking; )
) bl bl -
- Catalyst regeneration.
4) Safety operation ol Oldos (F
- Location of safety/relief valves; tol [obaobl sloyeds e -
- Failure action of control valves; (JrS byt ald oo -

Slase o alels -
(6ol Gy bl -
ilol/ Dl japzs S0 £9,0 -

- Prealarm system;
-Emergency shut-down system;

-Auto start of equipment/system.

-Results of hazard analysis and operability Sog=e ) Slales g bz Gl Slalllae gl -
(HAZOP) study (if any). Note: Contractor HAZOP olalllas aly )lSSloy w5515 (52
shall perform the HAZOP study (if required slejloges sl oslawl L ) (aplyse o5 4 azmilis)
by the owner) using PFD, P&ID and plot plan placal a o sly Hleil> aiss g P&ID 4 PFD
together with equipment data sheets and Ol o pid 5 Ol 28 Slasiine sbaS
related safety equipment checklist. Contractor SLeMbl sl ) LSolagy acns alol cabgs po o]

shall provide information about the reported Lo o sanl slaasly jo alie Golss ols 5

accidents in similar process units in the world
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during HAZOP meetings.

The Contractor should prepare both the draft of the
basic items for preparation of the P&ID and all
necessary operation and safety features as
mentioned above to Company’s review and
approval before issuance of official revision of
P&ID for engineering start.

11.2.2 Step 2, P&ID for engineering start

The following information as minimum
requirement shall be reviewed and completed at
this stage:

1) Equipment
- Number of equipment;
- Type of equipment;

- Equipment No. and name.

2) Piping
- Size of main piping;
- Winterizing/heat conservation requirement;
- Valve type;
- Provision of drain and vent;

- Provision of purge, steam-out, chemical
injection and water injection connections and
valving;

- line No.;
- Utility services connected to each equipment,

piping and packaged Unites.

3) Instrumentation

- Type of instrument and location of the
primary element;

- Location and discharge destination of the
safety/relief valve;

- Location, type and valve functioning (failure
action) of the control valve;

- Measurement and control method;
- Instrument tag No.

The draft of the P&ID for engineering start shall be
sent to the Company’s review. After the joint
meeting between the Company and Contractor, the
P&ID for engineering start can be officially issued
based on the established Company’s comments as
per the agreed items mentioned in the relevant
minutes of meeting.

52

wules ol HAZOP cluls o
P&ID jlogoi (o) Gl soso 5| 3 098 o0 arog
sl 4l OB g i ) Sley (oditer £95 sl
Sl pY le dasin plas s P&ID slo,loges ags
2970 Sl 9 03l VL o a5 jshailes | ul 5 Slies
oo 00lel Lo b 1S cogs

it 955 51y P&ID o905 Y 4l yo Y-Y—1)

Jom Al yo il 5o b Sl o lsie & 5 el

Ol ()
(Ol g olaay -
(Ol £95 -

(5 ol g o)lods -

S gl (Y
tobol oS algl o5lasl-
(Sl IS Gl (2o Ol DLl
o E9m
(2lo® 9 (s ST agi-
G5 (S @l 3B Glp e s g oYLl ags-
(ol g Slosd olge

ot o)let -
5 =S ) G e 4 e (Sl Gl -
sl s sloasly
B0 Il olgsl (¥
ol adsl Jale Jomo 5 385 )l e5 -

t ol [ligell s 29,5 duale g oo -
‘LJJ"JJ"‘“’ (@J“)Wd;)ggéyjdz.c -

RS gy 5 S ol -
¢ 390 Jlplo,lels -

Sl (ige £9,8 Sl PEID jloges (g i
Ot S e e Sl o 090 0l B S8 0 4y j95e
L) (it £33 12 PEID Jlaga )lSlony 5 25,0
B33 Syl Al )0 a5 (90190 9 050 Ol gl

20 Kia olo 0ays 5 58le



[

Jul. 2009 / \WAA 5

IPS-E-PR-230(1)

11.2.3 Step 3, P&ID for piping layout

The purpose of issuing the P&ID for piping layout
is the Company’s approval on the basis of detailed
design for piping layout.

The minimum information which should be added
on the P&ID at this stage shall be as follows:
1) Equipment

- Elevation of equipment;

- Size of equipment;

- Internal of equipment.

2) Piping
- Line class;

- Miscellaneous piping size (except around the
safety/relief valve and control valve);

- Thermal and cold insulation;
- Precautions concerning piping layout;

- Correct
equipment.

orientation of piping around

3) Instrumentation
- Size of main control valves;
- Additions and revisions on the basis of
detailed design.
4) Vendor’s packaged units
- The details of some available information

concerning the Vendors shall be indicated.

11.2.4 Step 4, P&ID for piping drawings

The following information shall be added on the
P&IDs at this stage:

1) Piping

- Piping around the safety/relief valve and
control valve;

- Size of all valves;

- Additional review of the pipe size and
branch by the checking of the piping layout;

- Hydraulic of system (checking and
implementation of the necessary notes).
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2) Instrumentation
- Sizes of the safety/relief valves;
- Sizes of the control valves;

- Details concerning level transmitters and
level gages

- Logic diagram for heaters, incinerators,
compressors, and all other main equipment
(where applicable).

- Consequences of details of cause and effect
tables.

3) Vendor’s information

- The necessary information concerning the
Vendors equipment shall be indicated.

11.2.5 Step 5, P&ID for construction

11.2.5.1 At a stage where detailed design has been
nearly completed, upon approval of the Company,
the P&ID shall be frozen for the purpose of
smooth execution of the construction work.

11.2.5.2 The P&ID shall be issued for construction
after completion of the following activities:

- Piping material table;

-Piping class and all
specifications;

relevant  job

- All job specifications and standard drawings
in relation to the preparation of P&ID;

- Logic diagram of the main equipment;
- Hydraulic of system;

- Size of all piping, valves and instrumentation
components;

- Vendor’s information.

11.2.5.3 Absolutely, required revisions after
freezing of the P&ID shall be made only by
conducting of design activities using the relevant
field sketches and executing the required
modifications approved by the Company. This is
applicable to revisions called for at the design
department. The frozen P&ID shall not be revised.
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11.2.6 Step 6, P&ID as-built

11.2.6.1 The P&ID as-built shall be prepared upon
completion of the project for filing and submission
to the Company. Since the P&ID is intended for
use in conducting operation control, maintenance
or revamping, therefore, the prepared drawings
shall be entirely in conformity with the completed
facilities.

11.2.6.2 The P&ID as-built shall be prepared in
accordance with the results of line checking and
the final edition of the field sketches.

11.2.6.3 The specified piping and instrument take-
off and branch points shall be observed as strictly
as possible and shall be implemented on the P&ID.
Although bearing no relationship to piping layout,
none of the flange, cap, drain pot, spectacle blind
and other miscellaneous piping designed for
installation at the ends of the drain and vent
required for operational purposes shall be omitted.

11.3 Handling of Licensed Process

Where a licensed process or basic design should be
prepared by a Licenser, the Contractor’s scope of
work concerning the completion of the P&ID will
be dependent on the type of contract with the
Licenser and Contractor.

11.3.1 Licensing contract via the contractor

In this case, the Contractor and the Licenser jointly
and severally shall give a process performance
guarantee to the Company.

11.3.1.1 Case 1, licenser prepares P&ID

The P&ID supplied by the Licenser shall be
equivalent to the " P&ID for piping layout" given
in this Standard, and shall contain all design
philosophies concerning process. The Contractor
shall carry out mainly the following activities:

- Prior to the Licenser’s commencing the
preparation of P&ID, the Contractor shall
establish the basic items for the preparation of
the P&ID as per Article 11.2.1 above and shall
submit to the Company for approval. The
Licenser should prepare the P&ID based on
the above mentioned items;
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- Based on the P&ID and operational guides
prepared by the Licenser, review shall be
made with regard to operability, safety,
conformity to design of the Unit, etc.;

- Checking of the above-mentioned P&ID
against the basic items for preparing the P&ID
and relevant design data;

- General review and checking of the drawings
against the project requirements;

- Establishing the result of above-mentioned
checking and reviews in a joint meeting with
the Licenser. The Licenser should implement
all necessary Contractor’s engineering
comments and issue the revised P&ID;

- The following items of review shall be made
by the Contractor on the revised P&ID by the
Licenser:

- Review in accordance with the results of
detailed design hydraulic review;

- Review in accordance with the results of
detailed design;

- Review on the basis of information
concerning vendors.

The Licenser’s approval should be obtained on any
revision which should be made during the
execution of the abovementioned reviews by the
Contractor, if it is expected to have an effect on the

11.3.1.2 Case 2, the contractor prepares P&ID

P&ID shall be prepared by the Contractor in
accordance with Section 11 of this Standard and
the following requirements:

- Required sufficient information for the
preparation of the P&ID shall be obtained
from the Licenser;

- The prepared P&ID shall be subject to the
Licenser’s review and approval.

11.3.2 Direct contract between company and
licenser

In this case, the Licenser shall give a process
performance guarantee to the Company. The
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Contractor will be responsible for hydraulic of
system and mechanical guarantee.

11.3.2.1 Case 1, the contractor’s verification is

required

Usually, the verification is limited to mechanical
and hydraulic matters. However, extent of the
Contractor’s verification should be established in
detail by the Company.

For the purpose of conducting verification, the
Contractor shall carry out mainly the following
basic items:

- The basic items for preparation of the P&ID as
mentioned in Article 11.2.1 above shall be
prepared and finalized with the Company;

- The required activities shall be performed to
complete all design philosophies in relation to
the process, operation, safety and other features
based on the operational guides and/or P&ID
prepared by the Licenser;

- P&ID Diagram prepared by the Licenser shall
be checked against the above-mentioned
finalized basic items and design philosophies;

- Checking of P&ID should be performed
against the hydraulic of system and detailed
design data;

- The results of the above-mentioned activities
shall be finalized with the Company and shown
on the P&ID as required;

- Upon the completion of the above-mentioned
items, the required steps for preparation of the
P&ID as outlined in Section 11.2 of this
Standard shall be followed to complete detailed
design activities.

11.3.2.2 Case 2, verification is not required by
contractor

In this case, the following activities shall be
conducted by the Contractor:

- Review for the detailed hydraulic of system;

- Review for implementation of results of the
detailed design;

- Review for information concerning vendors;

- Completion of the P&ID preparation steps as
stipulated in Section 11.2 of this Standard.
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11.4 Revisions of P&ID
11.4.1 General

Generally P&ID can be revised in the following
conditions if complied with the requirements as
outlined in Section 11 of this Standard:

- For correction of typographical and/or

engineering errors;
- As per the Company’s instructions;

- Implementation of pertinent information in the
course of execution of the relevant engineering
work on P&ID;

- Addition of information concerning vendors.

Upon agreement with the Company, revisions
made after the issuance of the " P&ID for piping
layout" may not be needed by directly revising the
P&ID but by issuing the NPIC "Notification of
P&ID Change".

11.4.2 Revisions

The P&ID shall be revised depending on necessity
at each step in addition to the required edition(s)
which shall be issued per each step. Accordingly it
does not follow that the step No. and revision No.
coincide with each other. At the time of revising
the P&ID the NPIC issued up to that time and
information concerning vendors obtained up
thereto shall be incorporated on the P&ID.

11.4.3 NPIC

Issuance of Notification of P&ID Change (NPIC)
and manner of presentation shall be agreed in
advance with the Company. NPIC shall be issued
in a NPIC form finalized with the Company. In
general issuance of NPIC should consider:

- Minimization of P&ID revisions;

- Not accumulation of a large amount of
additions/changes which should be incorporated
on the new revisions of P&ID.

11.5 Approval of P&ID

a) Company’s approval of the basic items for
preparation of P&ID (see Article 11.2.1 above)
shall be obtained prior to commencement of the
P&ID preparation work.
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b) The Company’s approval at step 2 " P&ID
for engineering start" shall be obtained
regardless of the cases that P&ID is prepared by
the Contractor or Licenser or both.

¢) Where the P&ID prepared by Licenser has
been reviewed or verified in step 3 " P&ID for
piping layout" by the Contractor, Company’s
approval is needed before any official revision.

d) In general, Company’s approval is required
for any change, deletion and/or addition on the
P&ID through all steps of "preparation of P&ID
" as outlined in Article 11.2 above except step
6, " P&ID as-built" mentioned in Article 11.2.6.
above.
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APPENDICES
APPENDIX A
ABBREVIATIONS/GRAPHICAL
SYMBOLS/IDENTIFICATIONS

A.1 Abbreviations

A.1.1 General
See [PS-E-PR-308, "Numbering System" for:

- Instrumentation identifications;
- Equipment abbreviations (codes);
- Fluid abbreviations;

- Painting, insulation and heat tracing
designations.

See IPS-D-AR-010, "Abbreviations & Symbols

for HVAC&R Drawings" and IPS-D-AR-011,
"General Notes for HVAC & R System" for:

- Abbreviations & Symbols for HVAC &
Refrigeration Systems.

See Appendix D of this Standard for:
- Utilities Identifications Table (Typical).

See Appendix E of this Standard for:

- Nozzles Identifications on Vessels, Reactors
and Towers.

A.1.2 Drain / sewer symbols
AMN  Amine Drains
AY  Amine Drain Funnel
CAU  Caustic Sewer
CDB  Concrete Drain Box
DH Closed Drain Header
CSW  Chemical Sewer
CYy Chemical Drain Pit
DC Drain Connection
DP Drain Pit

DWW  Desalter Waste Water
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NSW

OPD

OoSwW

SSW

SWA

TY

WSwW

Y

Non Oily Water Sewer
Open Drain

Oily Water Sewer
Sanitary Water Sewer
Stripped Sour Water
Toxic Drain Funnel
Storm Water Sewer

Drain Funnel (General)

A.1.3 Letters at individual valves designations

A

BV

CAO

CC

CO

CHV

CSC

CSO

FB

FC

FD

FL

FLC

Monel Trim (grease sealed seat and
packing)

Monel Valve (grease sealed seat and
packing)

Ball Valve
Close-Automatic-Open
Cable Control

Chain Operated

Check Valve

Car Sealed Closed

Car Sealed Open
Drain

Full Bore

Fail Close (closes on minimum signal to
valve actuator)

Flex Disc Valve
Fail Locked

Fail Locked Closed: Valve position does
not change on loss of actuating medium
supply (closes on minimum signal to
valve actuator)
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FLO

FO

FP

GM

GO

IAV

HIV

LC

LO

MOV

MT

NC

NO

NV

ov

PIV

PSE

PSV

SR

SS

SSv

ST

Fail Locked Open: Valve position does
not change on loss of actuating medium
supply (open on minimum signal to
valve actuator)

Fail Open (opens on minimum signal to
valve actuator)

Full Port

Gear Operated and Motorized Valve
Gear Operated Valve

Acoustical Insulated Valve

Hot Insulated Valve

Locked Close

Locked Open

Monel Trim Valve (general)
Motorized Valve

Monel Trim (teflon insert with grease
sealed packing)

Normally Closed
Normally Open
Needle Valve
Operating Valve
Post Indicator Valve

Rupture Disk Assembly (Pressure Safety
Equipment)

Pressure Safety Relief Valve
Plugged

Split Range

Soft Seat Valve

Stainless Steel Valve

Stellite Trim
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TSO

\\AY%

WP(J)

XCV
XV

XX

Trap

Tight Shut-off Valve

Vent

Warning Valve

Jacketed Plug Valve

Type 316 Stainless Steel Trim Valve
Steam Trap with Integral Strainer
Shut-off Valve

18-8 Stainless Steel Trim Valve

A.1.4 Piping abbreviations

CM

CS

DN

FF

FS

HB

LJ

MI

PB

PN

PTP

RF

RS

RSP

RTJ

SF

Chrome Moly
Carbon Steel
Diameter Nominal
Flat Face

Forged Steel
Hammer Blind
Lap Joint
Malleable Iron
Pressure Blind
Pressure Nominal
Pipe Tap Plugged
Raised Face
Removable Spool
Ring Spacer
Ring Type Joint

Socket Weld Line Blind with Flexitallic
Gaskets
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BUZES VoW

T

TSO

A%

\\AY%

YV eg sl mi b o3 S5 ooVgd
s Sl b by as
o;x...fc]asr.w

VA-A £55 51 m i b o3 55 o3¥oh

X

XCV

XV

XX

S Ayl ol Lasst F -- I

I £S5

5 oY

(ol a3

oadh (s ,Kinl oVgd

A CERCEL R IR WO 790
o2 3, Jlas]

0¥ ORSs O‘J

G)LaS oS Sgous axmio
ool L2

e Jlasl ooy ey Joo

e S

bl alg) dalad

Sl alols ail>

ol il g4 L]

L glawls Gigm las a8 Sgous daxiw
S Sl slo 2l

CM

CS

DN

FF

FS

HB

LJ

MI

PB

PN

PTP

RF

RS

RSP

RTJ

SF
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SB Spectacle Blind

SPB  Spade Blind

SO Slip on

SS Stainless Steel
ST(W) Steam Trap (Winterizing)
ST(H) Steam Trap (Heat Conservation)

SV Socket Weld Line Blind with Viton
Gaskets

SW  Socket Weld
VB Vapor Blind
WN  Weld Neck
A.1.5 Miscellaneous designations
AG  Above Ground
BL Battery Limit
COF  Center of Float
DCS  Distributed Control System
F Furnished
F&P  Furnished & Piped
HCB  Hydrocarbon
HCH  Hydrocarbon with Hydrogen
HHLL High High Liquid Level
HIL  High Interface Liquid Level
HLL  High Liquid Level
LF Liquid Foam
LG Level Gage
LIL  Low Interface Liquid Level

LLL  Low Liquid Level

(S5 0SS Sgdune Ao SB
!zl oS dgaue axio gpp
oaijal g, SO
O S5 9V SS
(Gbms; (25 22 JBu i gy
(01> 023)l080) Jlw 4 g(p)
L s Jigz bt oaiiS sghus amio gy

Oy sl il

slawl o> gy
S oS Sgdns aio VB
W a8 yiio cyoumol B-1— I
)9 AG
>ly 5+ BL
»LS S CcOF
038 Jus aldle g
oA i p
odd jxS 9 45 W) pep
o592 HCB
Oisrdea b o See ol
gl YLVl zhe gy
Bl Vb S e mhe gL
el Vbzbe
gl [F
v 55 ol LG
gl ol Sbe g

ebesbabe 111
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LLLL

LSHH

LSLL

MW

NIL

NLL

PB

PFD

PG

PI

P&ID

PO

PT

RES

RG

RL

RO

RS

RTD

RVP

SC

SCL

SG

SF

SP

Low Low Liquid Level

Level Switch High High
Level Switch Low Low
Manway

Normal Interface Liquid Level
Normal Liquid Level

Pressure

Push Bottom

Process Flow Diagram
Pressure Gage

Pressure Indicator

Piping & Instrumentation Diagram

Pump Out

Pressure Test Connection
Residue

Refrigerant Gas
Refrigerant Liquid
Restriction Orifice

Remote Setpoint

Resistance Temperature Detector

Reid Vapor Pressure
Sample Connection
Sample Cooler
Sight Glass

Solution Foam

Set Point
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glo (F3b ol law
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gy pol azu o

gle Jloyp St gelans
sl Jboy gl

Hlad

6 lid aaSs

2wl ol laged

T lid

BIVCIERCEX AR

S5 3 5 A5 g Jasa
aali b o5 a5

Les ialesT Jlas!

Sile 5

Sy 58

Sy lo

0disS dgasme Hlo iy, dxbw
599 3l el alads

Ol w5 gl b,
S,y )b ,lad

S5 Hges Jlail

G S Aiged 0aisS S
slone iS

LLLL

LSHH

LSLL

MW

NIL

NLL

PB

PFD

PG

PI

P&ID

PO

PT

RES

RG

RL

RO

RS

RTD

RVP

SC

SCL

SG

SF

Sp
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SP.GR Relative Mass Density (Specific (pgare J8) i $39 S5 gp.GR
Gravity)
STO  Steam Out & STO
TI Temperature Indicator oy Kilas TI
T/T  Tangent to Tangent Sl b iyt oy

™ Thermo well LS Seal> ™

UFD  Utility Flow Diagram & slagms e Ol Sl UFD
UG  Under Ground =2 UG
VB  Vortex Breaker SSaobs v

A.1.6 Utility services abbreviations Sl b gy Ol)lazsl 7 -V - Ll

AFW  Air Foam Water Solution o iS ol Jsle AFW
BFW  Boiler Feed Water e Ko Shes ol gRwy
CLW  Chlorinated Water oal an,ls Ol CLW
COC  Cold Condensate 3y Slees cOC

CW  Cooling Water oaS Sz ol oy

CWR  Cooling Water Return S oS S o CWR
CWS  Cooling Water Supply sieeb oais S ol g
DMW  Demineralized Water bl s <l pmw
DSW  Desalinated Water oud ol S o pgw
DWA  Drinking Water Sl ol pwa
FLG  Fuel Gas <>~ 35  FLG
FLR  Flare Discharge Jrie oz FLR
FOR  Fuel Oil Return Sy S B ROR
FOS  Fuel Oil Supply b SS5e A RO
FWA  Fire Water S Tel pwa
HBW  High Pressure Boiler Feed Water e Koo VL s STss HBW

HPC  High Pressure Condensate Yo ,las bl ppC
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HPS  High Pressure Steam

IA Instrument Air
LLPS Low Low Pressure Steam
LPC  Low Pressure Condensate

LPS Low Pressure Steam

Yol e gps
&35 5lnl slsn A

b b 5las e 11 pg

o sled Wil | pe

o ,led )y 1 pg

MBW  Medium Pressure Boiler Feed Water B s bawgte jLis St ol gw

MPC  Medium Pressure Condensate
MPS  Medium Pressure Steam
NG  Natural Gas
NIT  Nitrogen
PA Plant Air
PTW  Potable Water
PWA  Plant Water(service water)
QHW  Quench Water
RFO  Refinery Fuel Oil
RFW  Refrigerated water
RWA  Raw Water
SWA  Sour Water
TWA  Treated Water
WAT  Water

A.2 Graphical SYMBOLS
A.2.1 Instrumentation

A.2.1.1 Instrument line symbols

Lo jLid Slle MPC
bogle )Las B Vips
L35 NG
0394 NIT
G5 ls PA
=4l prw
(Slas O) ails I8 Ll PWA
olasgyd o QHW
IRV CE e CE REQ
exb 2y ol REW
f= <l RwA
5=l swa

R i 7Y

<l wAT

=95 b ailis Y-

B8 515l lgal V=¥ -l

BB 15l b gy ailis 1-) Y-

ISA-S5.1 (latest revision) section 6.2 shall be used 25 sle ol L V-7 CwonB ISA-S 5.1 il g o5

with the following amendments:
- Heat Traced Line

- Steam Jacketed Line

The following abbreviations shall be used to denote

.8 18 eolaiwl 0,50 Wb
Sl sy b s
JERES
Sy5— 92l 95 el g5 (9,5 ARt Sl Ol Lais

the types of power supply. These designations may 55195 58 Jlows el sl o sl (0,5 )18 eolind

also be applied to purge fluid supplies:
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AS Air Supply

-IA  Instrument Air

-PA  Plant Air

ES Electric Supply

GS Gas Supply

HS Hydraulic Supply

NS Nitrogen Supply

SS Steam Supply

WS Water Supply
The supply level may be added to the instrument
supply line, e.g., IA-600 "a 600 kPa instrument air

supply; ES-24 VDC “a 24-volt direct current
power supply".

A.2.1.2 Interlock logic symbols

52 5B Ag

G35 5lnl len T A
S5 Gls  pa
8 wb ES

B ot Gs
Sdgyme el g
03978 el NS
Lol gg
loeb ws

S5 Lol 38 3l el b 4yl (Sao (ol
b S 5 il lor el SO TA-600 Jlis sl
V¥ asiios b2 gy el SG" ES-24-VDC , " ISl
" s

oy o il gy wLid Y-1-Y— I

Symbol alis

Description Ty

or

Output exists if one or ore input exists

Qb yio b (689,9 So azslizr o)ls 8529 (29,5

Output exists if and only if all the input exists
Sozg Wasdgys ples ST Ladd 5 51355 925 (29,5

sl asls

not

No output exists if one and only one input
exists

39>y oy S hid g S ST o)l sy (295

Sl asls

Time delay output exists after preset time
3o oy 53U (29,5 weal i oloj 5l o

exclusive
& glad

Output exists if one and only one input exists
ail (9995 Sy ad g S ST o0 S92y 29>

VO GO

Sequential logic control connection

ki J5 e Jls!
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A.2.1.3 Programmable logic controller (PLC) b J 5 (PLC) alg sl ailis ¥-)-Y -l
function symbols oy 4ol
Symbol Al Description T

Field mounted PLC integral to DCS not
normally accessible to operator

)oSIWASJm)oMDCS@J,a;APLC
S )9l pl o s

Control board mounted PLC integral to DCS

normally accessible to operator

Ysare DCS 4 Jate J;uS sobl o o oms PLC

Sl (o 5l nl s o
Control board mounted auxiliary location
normally accessible to operator

2 Vsare S5 Joe 5 osd cam JS (g5l

S5k (oo o5lpl s

Behind of control board not normally
PN accessible to operator

Conss 5951l oy 0 Ygame J S (s5bl oty

Behind of control board auxiliary location not

PN normally accessible to operator
=22 oord 50 Ygere (SoS Jome y0 J5uS oshl coty
. . ..‘ ‘
e )P R
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A.2.14 Computer (data storage) function

symbols

&I 6Ly (0810 0 jusd) @‘y s Gl F-)-Y-

Symbol

CH V]

Description Ty

Field mounted instrument not normally
accessible to operator

O S 4O Yw aS (Jome 40 odds cual 380 I3l

S 551 ]

Panel mounted instrument not normally
accessible to operator

L9503 s BB Ygane oLl 45 ol comi 5085 13

Local panel mounted instrument normally
accessible to operator

ooy B ‘)!w Jze osbl j0 ool cuad (380 150l

s8R

Instrument mounted behind control panel in
control room not normally accessible to
operator

Jrss dl"‘ JrssS ol Gl )0 odd cual (580 Sl

s3] oy BB pod Vgons

B UDmo

Instrument mounted behind local panel not
normally accessible to operator

BB e Yoore Joe shl oty ond coas @ds 3

s8Rl oo
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A.2.1.5 Distributed control/shared display S P s loifed puns |y glaailis 6-1-Y- I
symbols

Symbol alis Description Ty

Field mounted instrument (not normally
accessible to operator)

Oy d JJGJJYWA)J?DQ)O i 380 |l Sl

Gl
Indicator/controller/alarm (normally accessible
to operator)

[
\_
N
L Golpl o yiwd BB Ygano ) loin) J iSTonims olas
R
\_/

Auxiliary operators interface device
2,550l S e SS I3l Silgol
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A.2.1.6 General instrument or function o9 3230 51l b pilg laailis 7)Yl
symbols
Symbol Description T
il

Field mounted instrument
J.zo o IR WY d,&.) )|}.3‘

Primary panel mounted instrument
adgl bl o ool uai 330 3]

Instrument mounted behind control panel in control room normally inaccessible
to operator

390l o yiws B Yaore S U1 uS ol ety jo ool cuas 38 3l
Auxiliary panel mounted instrument

oS ghli j 0uld Cuas 8o I3l

Instrument mounted behind local panel normally inaccessible to operator

Instrument sharing common housing with two functions
W50 5 Shas b oges oy lz K2 5 ST, 33 3

O
9
9
=
)
90

- ~

Steam traced instrument
B 055 L @ds )l

( > Electeric traced instrument
SEr 0SS L @8l
=
XL, Light (color R = RED ,G = GREEN)
(=G4 33=R ) oldy,
71, Valve position indicating lamps

s Cpdg odid lid gleeY
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Symbol sLss Description T

Purge or flushing device
=105 56 9 505 i I3

Rest for latch type actuator
NS el S e 5l b,

'-'1| l diaphragm
- =518k o <l
Undefined interlock logic
OIS iy pa5 hlaie wiy oo
Note: tss9lob
1) For specific logic symbols, see ISA standard ISA Standard S5.2 4 whs hie slaalis gl ()
S5.2. 05wl
A.2.1.7 Function identification (Note 1) () 65l s aless Y=)—Y— il
]
& 7S
C
\_/ .
RELAY ELECTRICAL LOCAL MOUNTED BOARD MOUNTED
RELAY LOGIC RELAY LOGIC RELAY
) Sr 4, oo 53 ool s il 4l Sbl 50 oo cuai ilaie 4
Refer to list below for identification (Note 2): (V 5l) 08 anzlye 5 Sl @ lulis ol
w = multiplying 00,5 oy
- = dividing 055 oy
- = high selecting YU ol
- = low selecting S e
+ = high limiting N APRPRE
4 = low limiting Ol 0gaze
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= time function Oley &b
Flt)
Flx) = Nonlinear or unspecified function oasie UL oz e &
Z = summing O3S &
| | —averaging S S Jase
“ny
n f = root extraction SRS ada
n = exponential sl
*
dydt = derivative S i
.r = integral Ag
P | = pneumatic to current Ol 4 s
| < = current to pneu matic lgo 4 )b >
K = proportional el
_K = reverse proportional oo (ol
= difference S Jolas
A
% = convert "
/ s
* & L
\/
22 H = alarm signal monitor ot JiSaw canliv
g
= velocity limiter et s S 3900
+
.
_ = bias bl
REV =reverse action sSxe Jas
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I;D = inverse derivative s S e
o = solenoid N

1:1 = boost e
I = integrate il LS

% = gain 1:30 or 2:1 (typical) (503) Y1) L VoY 0 0
1. = on-off Pl = (rbo)
=0
. = analog/digital Jiasus | Syl
D
:-t/%, = (for input/output see the following) (59 anxlie hd Jgoz 4 29,5/ 559,5 s 1)

DESIGNATION ! SIGNAL JbSs
E Voltage 56y
I Current (Electrical) (oS oL >
H Hand (e
(0] Electromagnetic wablieg 2SI
P Pneumatic, Pressure, Vacuum Sl — lad = olee
R Radiation ol
MV Milivolts g oo
A Analog ST
D Digital Jlesus
Notes: s yglaly

oo Gl lpl dwoasS” J S b bad e Jos el ()
55 by 2l 4 Sl (Sen ) 5 b oaisS oS
sl 9 ) Jgozr 4y (izman) 0l ooliiul 350
oolaiwl (058 g9, ISA-S 5.1 o laibeul ;o VF o)l
Gl Se Lo 5l cedle xaldS LS L jols Sl

1) The function designations associated with
controllers, computing devices, converters
and relay may be used individually or in
combination (also, see Table 1, Note 14 of
ISA-S5.1). The use of a box avoids confusion

by setting off the
markings on a diagram and permits the
function to be used as a stand-alone block on
conceptual designs.

symbol from other

2) See ISA-S5.1, Table 3 for math equation,

graphic representation and definition.
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A.2.1.8 Control valve body and damper
symbols

Reference to be made to article 6.4 of ISA-S5.1
with the following additions:

>
—Ded——

A.2.1.9 Symbols for self-actuated regulators,
valves, and other devices.

See article 6.6 of ISA-S5.1.

See article 6.7 of ISA-S5.1.

See article 6.8 of ISA-S5.1.

A.2.1.10 Symbols for actuator action in event
of actuator power failure

See article 6.7 of ISA S5.1

A.2.1.11 Primary element symbols
See article 6.8 of ISA S5.1

A.2.1.12 Actuator symbols
See article 6.5 of ISA-S5.1
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JPES s S 4 56 g Aoy oLl A-V-Y-I

BLol L ISA-S 5.1 slailial & -5 Jab & 353 4>,

IR PR YO

Y GATE VALVE

Slojlgys o

§ BALL YALYE ‘
P

g5 sl 00 oS daid gl bailic 4-)-Y-I

o1 5505 5 B s o5y

og dzxle ISA-S5.1 o luilel jo £-F Lad 4

3¢ axxl0 [ISA-S 5.1 o lasbes] jo V-7 Lad &

3¢ dxxl 0 ISA-S 5.1 o Jlasbes] jo A-F Lad &

&b.’é Q)’—aﬂ )O J)—ZQ J-o..: ‘Slb‘\-;w Yo)-Y- I
dr ok

S dxx>l 0 ISA-S 5.1 o lasbil o V-7 Lad &

adgl Jole glrailic V\-)-Y- I

3¢ dxl 0 ISA-S 5.1 o lasbes] jo A-F Lad &

S e galic \V-)-Y- &l
39 x>l 0 ISA-S 5.1 o lasliw! 0-F Juad 4
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A.2.2 Piping and miscellaneous Lodd yaso g (S dlgd V-V
A.2.2.1 General woges V-Y-Y-
SYMBOL P vt DESCRIPTION Ty

Main process line (arrow of 30 ° indicates Direction of

il fluid flow )
(a3 oo s |y Jlow by gz Y2 lo ) Lol gan] 3 s
Heat traced pipe line

st gy b g s

Underground pipeline
0ip) Uyl b
Existing line
- - 09.>9,c s
Future line
T T T T T o..\.:..s.—‘ s

Vendor package

°Mj)5 o)

Jacketed or double containment pipeline
___________ ooz g0 b laddle alg) las

I Line crossing (connected)
(w2 & Joaio) o> gblis
Line crossing ( unconnected)
5 5 (o2 5| Jaiio) s ablas
Lines junction
bolas Jlas! alais
Drip funnel
Y sz i
Sowko ¥ Cules Platform
Thickness=2mm $Se
RS Removable spool piece
4 ) .
“ ]i "L}ﬁ 4J5J44L]a3
| bt K Minimum distance spool piece
| I dg) axkss alols Jslas
_—t Indication of point of change:
o 1350 [, 1:20 a)change in slope |
— b) change in piping class
Class A Class B @SHBJLSM“*]@)QM(U
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SYMBOL «Lis

DESCRIPTION #,0——

mechanical instrument
engineering enginesring

Sl pwaigen /385 15l wiigo

c)change in responsibility

ONNSRWeL] (d

Outlet to the atmosphere for steam / gas
BB slp bawme 4 (29>

Flow / motion in direction of arrow
)b).g ol..\:;.al)o QL;‘).?/ C,S)_> u.@‘.>

Arrow for inlet or outlet of essential substances
kol dlge (9,5 5 63959 sl Yo

slope o
Level reference s &>y
Limit , general odgaze (S
Contractor/ vendor SSSlessfoaiig )3
Battery limit FRYRC IR
Hood , general aS5g0 SN IS

Distribution device for fluids , spray nozzle
Soladl J5b e oVl sl mier )l

Siphon with dip length
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SYMBOL LS DESCRIPTION T i

Open vent
P b ol adss

Siphon drain( seal leg)
| [_] (ol b)) (Seiew (S al5s

Liquid seal, open
banelcanol gl

ﬁ—- Liquid seal ,closed

/L Bursting disc

oS S Seawd

Sight glass

Level gage
LG e gelas

Level gage on standpipe
EI FFELS il

Level gage magnetic float type
] bl jsbid b miw wlaws

Level gage bull eye type
I S35 i g9 g e
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SYMBOL alis

DESCRIPTION T

<
=1
=
_If
T
1
|
Pl
P
D
|
-
—
=D
~
e
_q
N
L
1|
—
L—'_'_'_'_'J
[
L_'_'_'_,_.-F

Butt welded joint dadd e fate

Flanged joint xS Jado

Screwed joint (arrow : 90 o)

(A+° 1510 ) (o2 Juaio

Socket welded joint &l awls Jhg> Jbado

Socket and spigot joint Sl el 298 9 Jato

Compression joint Sy Jate
Swivel joint ol S hato
End cap ,butt welded

A gz gy

End flanged and bolted
Ll 5o ool s 9 8

End cap ,fillet welded (socket)
() awls) )l 92 gty

End cap ,screwed (arrow: 90 C))
(A2 1)1 ) (Zt g oo

End closure, quick release
Ll 58 a9 @2 pw S5l b,y

End socket and spigot
Ll 5o 295 9 sl awls

End screwed and plugged
Ll 53 oo ddws 9 (o7
Quick coupling (hose connection)
(Ls JLail) &9 g JUail

Union o ygwlo

Concentric reducer 3 0 o onsals

Eccentric reducer (flush bottom)
(Blo &) 35 0 3l gy cncals

Eccentric reducer (flush top)
(SBlo VL) 35 0 31z, cnsals
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alis .
SYMBOL DESCRIPTION C—
? RSP
i Ring spacer &l s cuisSlos
sSPB
{?i Spade blind IXCIL P RWWPE Y W
HB
-————1I|— Hammer blind S 0USS 3 g
PB
11?: Pressure blind in welded line
sy ouls (5, hga bas o HLid cusS dgdune
———_l I____ Standard socket weld line blind union W/viton gaskets
? vB 0929 (2 YW 0uiiS dguunn 6 pe0 b 8 ,luiliw] (g (gl awls bas
I I SF 6 mm thick blind to blank off equipment (vapor blind)
? (o 0uicS dgaunn) Wl juax yowduo £ Coldnd b 0uiiS D goune axio
— i —_—

Standard socket weld line blind union /flexitalicGaskets
SIU oSS YW (40 153 9o 0 0 b 0 jlilin] g (gl awls bas

spectacle blind ( normally open)
(L Y go0) (S 60T S guianno Ao

expansion bellow blas! cwgild
sleeve extension e S B
expansion loop bl ail>

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

(Seoladg0 il Siliwge y g98) (SBlo byl Al
steam trap without built-in strainer (thermostatic or thermodynamic
type)

Soroliadg0,5 b Seilwge y £4) (Slo (ygus L Al
steam trap with integral check valve (bucket type)
(s £99) a2,y 4)b Sy yud |y )y o
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SYMBOL % DESCRIPTION C—
lBFW
| l Desuperheater IR ygw (§O
_qu___ Ejector PR
Jet mixer e ousS bl
O Ring header Sl adl>
Flame arrestor (general) (o90e) w5 adrls

nl

—

[ <K

al

!

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

(377 58 (oot Camd 51l Lo 05 55 alns

Detonation —proof flame arrestor
Hlmdil ol o5 alnls

Fire —resistant detonation —proof flame arrestor with Outlet to the
atmosphere

Slad 29,5 b il g GiTas pS aleds
Fire- resistance flame arrestor

T S e
Silencer QUL KW
Filter for compressor g oS Slo
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SYMBOL Sl DESCRIPTION C—
¢ F
)] v 5 Bucket (basket) type strainer (o) Mo g5 Slo
i
s
.! I E; !, Temporary strainer (cone type) (9o g93) Cgo Slo
j I - I { T-type strainer T g9 Sblo
5 i Il 5 Y-type strainer (with valved drain)

(o) adi i) Y g5 (Slo

1 O | Duplex strainer delao Slo

Pulsation dampener 5 obpe

—/\./W\/'\-_{ Flexible hose with quick coupling

SIS iy | 506 il

-ﬁ
— e Filter (general) (o90e) Slo
g Cartridge type filter AU ey Hlo
C:'L:D Propller mixer Sloy o5 bl
!,—- I ' | | I ———-{ In-line mixer (static) (eb) ks o S bglse
D::].__l Turbo mixer 8 oS bolke
Nozzle (blinded off) (P91 L) J5b
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SYMBOL alis DESCRIPTION S .

Loading arm (basic symbol)
(ol 4LL) 6 75,L 595k

. Pull box fire alarm ( alarm button)

(o 4059) (T jlaiin aze

=1 Hydrocarbon detector oS 9y jlu T

@ Halogen protected area  j¢lly cblas coxi abgxo
%

% Portable extinguisher Joo JB ouisS Jigols
7

& Wheeled extinguisher Hlas 2 cullS Jigels

I® Foam cylinder (s) &S JgmmS

@ Foam chamber &S alhaxo
Z

Insulation on equipment Ol ptexi 59y @ le

m Spray SGles!
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SYMBOL «Llis

DESCRIPTION #,—4&

R

¥
4

o

Manway 9y pol azs 0
Swing elbow ol S seil;
Breather oS lg

Emergency (safety) shower equipped with no freezing
drain valve

Slozil wd (Fuo ) Al el &1 emo ((Su2l) 6, sl g0

Eye washer equipped with no freezing drain valve
Slozuil wd (Suwo ) AdSS s 4 30 (S940 rn

Vortex breaker oS 1 )8

Exhaust head zo9ys sileo
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SYMBOL «lis

DESCRIPTION 7,—&

PLANT WATER
~w
SCL
DN 20 |344]
43[5)[5 sTJT
4 PLANT WATER 4
B
XN OEF :
- £ N
- = § Lo —
; @ o E 3 ,}
g 4 = @ 8
L g5 ge
5 ] o 2 i)
2 ez e
=2 :
class })
h low pressure

FLARE HEADER
DN 20 (3/4)

oo

e asls o

DN 20 (374)

FLARE HEADER

Sample connection (non toxic gas ), see
Appendix H for details (type 1)

Cwgy & Ol 32 (65 (o yol ) (6 a5 Aiged Jlail
Do dzzlpo (Y g99) 2"

Sample connection (toxic gas or light liquid

(RVP> 34.5 kPa) ,see appendix H for details ,(type

2)

Bl U il g adges Jla—l

e """ Cowgw v wliye sl (RVP 34.5 kPa/ Saw
Ded axzl g0 ¥

sample hot oil &
point(AOC ),where A is determined in the

execution of basic design phase for each project].
A <ol Gy akis b 1 o29)) (605 diged JLai!
A 0390 B slp 4k (b 5B Gl jo A aSC°
Aogh 0

connection | low pour

Sample connection [ hot oil & high pour point>

A°C ),where A is determined in the execution of
basic design phase for each project].

aS ) ACOYL i,y ahaiii b 1o i} (605 diges JLas
Pl 039y 3= 51y amily (2 1ib 3B gl )0 A
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A.2.2.2 Symbols for manually operated and
miscellaneous valves and monitors

S i g S 0uSS Jos sLalic Y-Y-v-ll
1 ppile 5 45 e

SYMBOL &Ll

DESCRIPTION #,—&

P

/ XX

;

D
S

—
P T

—

A A0 & xS o

.

-

——,

—
z
<

-

i

3}

LT
s

A

Gate valve (basic symbol)

Globe valve

Check valve (general)

Gate valve blinded off

Angle valve

Ball valve

Four-way valve

Gate valve with body bleed

Butterfly valve

Hydraulic control

Metering cock

Needle valve

Plug valve

S=solenoid valve

R= Manual reset when indicated

Diaphragm valve

5955
((sog0e) 48 ybasy ol

03 9o (610319 3O it

sl argly yid

Ay, i

Oy 50 s’ 1l b glojlg 5 it

! da'lgﬂx.{b

Sy J yos

S35 031l i

3T

5 29loww youis

(G0 35 g gl

D9l 0uild )5 wd dgub 0010 Lk B9 =R

051,800
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SYMBOL alis DESCRIPTION T =
| Self contained regulator 0SS pudasd 395
¥ '
f o Three-way valve ad,b dw gl

[ [ i 1 4 Spring loading valve G865 b i

Control valve with hand wheel
I e (w3 oSUS b 5 s
’—_O_’ Rotary valve slgd yult
]- |i‘ Slide valve (&GS s
Knife valve & A ks
1
f—Dﬂ——{ Post indicator valve Caridg ouidd L b s

Piston valve (S G, g

Y- type blow down valve
Yo 3y 599 andsd ol

‘5—{3‘{3——{
f—‘\{ij——‘ Y-type stop check valve
I—G

Y g 43,8y oS
Y-type globe valve Y g9 6955
Float valve 9Lyl

1
f—m__} Motor operated valve 5395 90 ys
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SYMBOL alis DESCRIPTION T —
. Lift check valve 26 a8, Ll
— gy Swing check valve Ol ad sy 1o
o Stop check S ol

Stop check , non -return valve

Trip valve (low lube oil pressure)

Relief valve ( angle ,vacuum)

Relief valve ( angle ,pressure)

Flush bottom valve

Pressure/ vacuum valve

Foot valve with strainer

Damper valve

Jacketed gate valve

Jacketed globe valve

. "’Y’)-f usww‘& uh.w'

(o5 9y sLid) alad yuls

(S sl 41313) labs! o

(LS (gl asgl3) laab! pudd

M/ HLUS

SBlo b ol i

o gy (glo3lg s s

1S Gty (59,5 i

(ol 438,518 oy S 5 4ij9)) (33195 4359, b slojlgyo
Gate valve with balance hole (hole located lefte side)

(To be continued)

89
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SYMBOL DESCRIPTION T
P

Foot valve b
Self draining valve o) i 095 gl
Fire hydrant (ol yas o) Slis i Tyt

Fire hydrant with monitor

sele b (SLiS T s

Deluge valve (S WDz glo yui

Fire monitor oW yeimilo

Hydrant with water / foam monitor

SO el b LS 25T i

I%%I *O\%% % o

Yard hydrant abgzo Sl (i s
Hose reel KLl 0,8,8
Hose house Sl o>
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SYMBOL

CH V]

DESCRIPTION T —

B S YEE Ot

Elevated fire monitor
W,y Sl T Heibe

Remote fire monitor St oW T 590 31 yeswilo
Foam monitor &S jgiadlo
Elevated foam monitor eyl o S Heibe
Remote foam monitor SS90 5 Heuuile
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A.2.3 Equipment
A.2.3.1 Tower, column, vessel and reactor

A.2.3.1.1 Tower, column

FLUIDIZED BED

ol Y- ¥ il
)SJJT) “_é)b sO’M 66)—! \—Y’—T— G-éJ‘
RYCTRPRER IR T

[SIZE AND CAPACITY )

NAME OF PACKING oSt ol o

(e yb 9 031ail) Sl yamns

R SIZE AND

COLUMN

RYe

[SIZE AND MATERIAL)( i 0jluil) YOLUME OF

. b a9 03l
? ™ DISTRIBUTOR EXAMPLES .. Ve
'j?|_‘n oW &4 395
L ]
S by
i_-_ _%___-__ TRAY YWITH BUBBLE CAP P
_________ ;-,___! TRAY [SINGLE PASS]) (“‘) ‘) )
R S «

DEMISTER 5 oykd
BAFFLE A
TRAY [TWO PASS) aaly ¥ o
CERAMIC BILS | .
ool g3
oy * wortex breaker u&.}'; u‘é;

o] T‘i’,.l'__:;
; Y

FIXED BED
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A.2.3.1.2 Horizontal vessel

%
4?1—4—1

=

T

Jul. 2009 / \WAA 5 IPS-E-PR-230(1)
CATALYST
BED
—
REACTOR %51

SB35 Y-y —Y Y- I

MW

TT.

HLL.

NLL

’fi"_\

-]" LLL VB
T ]

I i i
;’Z o =oOvB
* 1
DISTRIBUTOR WITH

CLOSED END ouisS &y 598

W (2ol b

A) Horizontal Vessel

S Gy ()

B) Horizontal Vessel With Boot

g by G818 (o
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DEAERATOR s} g2

( D

VESSEL WITH HEATING
AND/OR COOLING JACKET
0usS ST L/ g ouidS o5 oylus LB,

Juse b len 5L addss
OPEN VENT WITH SCREEN

CONE ROOF
(WITH AGITATOR ELECTRIC DRIVE)

(B o) m2b) by yio hw
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A.2.3.2 Strorage tanks oy d (3o Y-Y-Y-I

Uy b lsh b anlss
OPEN VENT WITH SCREEN

01955 g9 Holidh Al b (usS adiw

LEIAL B
WITH SWING PIPE FLOAT TYPE

i
i
& R
FLOATING FIOOF 29l e
SEHERE s

Note: 16)BT°1%
All tanks and. spheres on each ﬂoW diagram have ojlaslan anl oy Hloged 2 0 b (59,5 5 (e plad
to be shown in Approximate relative size to each . o .
other. g ooy Hlas oSy ool
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/
/
iy
", N
A
INTERNAL (COVERED) FLOATING ROOF TANK 9 1510 yolid cal Ly 550
WITH SWING SUCTION PIPE FLOAT TYPE 31955 £95 69959 sabind dlgl
CONICAL BOTTOM TANK P9 yRe A (335

—
‘\\g

SN SRR RN

ST ST TSI IID

CONCRETE SUuMP o Sl

A
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A.2.3.3 Heaters, exchangers, air coolers and

water coolers

A.2.3.3.1 Heaters

A) FURANCE [BASIC S'YMBOL)

Slpouiss o (b Joww « bowsss p 5 Y-Y-Y-I
G’T Sronils s g cs.’.‘}b
LoucS 0,5 )-V-Y-v-I

(ol 4Li3) 0555 (il

OF A& 1 MPER

| STACK U™99°
PB

HTI--. - CONNVECTION

/ TYPICAL FOR
) ONE PASS

PB 02

SECTION

RADIATION
SECTION

B) FIRED HEATER [BOX OR CYLINDERICAL TYPE] WITH COVECTION SECTION

97
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C) ELECTERICAL HEATER

S onS 0 S(z

D) TANK HEATER

O350 0u2SS 0,5 (o
Tank Suction Heater Coil banks for different
O350 (6998 00SaS 0,5 Duties in waste Heat Boiler

alizeo Wy gl p b o5 acgoxo
Sl <8l by Koo
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A.2.3.3.2 Exchangers water coolers and S g =l euiss S5 slaJue Y-Y-Y-Y-

reboilers b susiliog>

(ol 6L55) alg) 5 disgy Jon

A.2.3.3.2 exchangers water coolers and reboilers

}

shell and tube heat exchanger|{basic symbol]

I heat exchanger/coolerfcondenser |
with floating head
JRTCE RO TN SYPRETT S SEU B S S KV

c é heat exchangerfcoolerjcondenser
l uType

U g9 0uddBs [oaiss s | Jyl e Jom

heat exchanger/coolerfcondenser

fixed tube sheet

—~
=)

ol gl amio b ouidRa/0uiiS i/ 1 Jowe

(_I coolerf condenser with floating head
and cover plate

blis amius g jabads pw b 0add8a/ouics S5

( horizontal reboiler fixed tube sheet

| ) amiio b il ouiilivg 3b

|
.y kettle type rebioler
T = T

S5 £y Udgl oaiilig> 3L

kettle type vaporizer
fixed tube sheet

kettle type vaporizer
floating head
. G5 95 31 sabed jw b sl

' I 'T S5 £ cald gl amiao b 3 o
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&y bwlg ool 99,9 258 g5 s
i return fluid
medium
meaum supply —{
1 [RSSURCMRV-'E T W [
Baffle nll
battle : T
1
—_—
.
J' uid i %909 &b
iquid in
heat ~
medium return bottoms out
@')l)phmbaéhw}g _5551‘:,?5)_;,
kettle type reboiler u tube type [general configuration] (sog.o.c J) 55 g9 Ui U Ay susilivg> ;b
——l——
p————

) o) g dwgs 95 6O 3, Juo
vertical shell tube heat exchanger [!;p:nn:raﬁ‘s‘?,ﬁ'c s 2 €9 52508 5l I
the configuration shall be consistent with actual exchanger head type o &9 b Soalod Wl candy

———
-I-—-—I—J
DOUBLE PIPE'HEAT EXCHANGER sl 90 (sl Jume
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vl ————| L
—2
&l ambo (J)l> Joam b Gl Ja

Plate type heat exchanger spiral type heat exchanger

1]
T T

LW\rw\] [ water o
sieam comiensates
AWML,

Sl oS S5 alaise

vaporizer
box cooler

Sl aye Sl Jae

Stab-in exchanger
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A.2.3.3.3 Air coolers Sled soass s Y-Y-Y-v-
igod) b a5 Lo ouwer contro i o iS o
(@ basla (typical) T =if requ"edt] I (Gl @90 )o)Jr-—fl[iS)S
T '—:TT D
L ]
L T
L ~—L
blade pitch "
control
{[if requied]
[note:1)
ID = INDUCED DRAFT 55 ol
SN oy o8 J s FD = FORCED DRAFT  owwd 3l >

{1 6aglob) (wit

Note: 16310k

1) Indicate percentage of fans with automatic- L S Silegil Dlpds Cbils o5 alagjok ao o ()
variable pitch. gl oals Hlas a5l

A.2.3.3.4 Film evaporator Sl oullS s F-Y-Y-Y-l

film evaporator LS“\'?.y °"\"-‘5)m
M

S P b gy ouidS s

film evaporator with electric motor
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A.2.3.4 Machinery YT il F-¥ Y-
A.2.3.4.1 Pumps b awoli V-F-YV-Y-

T =t

. . turbine electeric 3
S S e drive drive Pt S

PS5l 25 el
centrifugal pump

——
£ e Bl e |
sy S . electeric by <%
turbine drive
drive
rotary pump
[gear pump)
90 ameli
(! 003> axoli) ;
+ # ]
J -
[ - ‘ P -
steam electeric
b Syxe  drive drive B S o

reciprocating pump

S 1 9 by dwols
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multi stage or high pressure pump
[barrel type)

() a5y £69) YU HLid anali by (gl al> po iy anoli

centrifugal in line pump

oo 30 35 30 3| 33 )5 Aol

- i
», -
:l..
b ae

r
]
1

vertical can centrifugal pump

©oges (gl abidzxo 35 o 3l 33 )5 Aneld

deep well pump
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| mame-
Lo

Ulra-

"SUMP PUMP [FOR CORROSIVE SERVICE]

(00 )95 dlgo (5 5,5 (1) Sl dnels

| HH
i
i
i
[ ]
i
LL Y
WET PIT SUMP PUMP

(FOR NON-CORROSIVE SERVICE)
(005 )95yl Slg0 (531,15 (51 ) b yo SAL ol
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A.2.3.4.2 Compressors and fans & 39 9 g a8 V- F- ¥V Al

~— =

| S—————
TURBINE ELECTRIC )
Suty9 Sy DRIVE DRIVE _ P JORE JEN
030 355 ygmw yeS

CENTRIFUGAL COMPRESSOR

| S | e—
S50 S yxo ENGINE RS o
DRIVE ELECTRIC
DRIVE

(Gl A jo ST) (iS5 59 9 <8y jgw oS

RECIPROCATING COMPRESSOR [SINGLE STAGE)

= (| ==

:l—_ ) |
. ELECTRIC a
S ENGINE S
SIF§e O Y& DRIVE DRIVE GOy

(!l o wizy) (Gl 3 9 <)y oS

RECIPROCATING COMPRESSOR [MULTIPLE STAGE]
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) ’ 1 v
C _‘ll [ - j, 4, |
=¥ Sy* TURBINE ELECTRIC ~ S S y=e
DRIVE DRIVE
(o..»‘.oo)o}otg

=

M
ELECTRIC ~ .

FAN[ELOWEF!]
e
~1 O

P S o I)lqullj‘l.'BEINE DRIVE Sp S
ROTARY COMPRESSOR
1299 ygu ypeS
A.2.3.4.3 GENERAL SYMBOLS FOR DRIVERS | » J)Juo 6‘}' o0L ‘SLDMLmJ R IR A
-' @ : : @ : G
ELECTRIC MOTOR GENERAL COMBUSTION ENGINE GEAR BOX
090 By yeige Syl yeigo NS dux>

)

J#2.8%  piesel Motor

®

GAS TURBINE MOTOR &3 e s g0

=) tf

R
ELECTRIC DRIVE TURBINE (BASIC SYMBOL) EXPANDER
Sr S o (Lol 45LiS) (o 85 00l bauunsio
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A.2.3.5 Miscellaneous mechanical equipment a8 yoio  Slo Ol jupxs O-Y-Y-I

A.2.3.5.1 Crusher ouSS 8,5 V\-0-Y-Y-I

ROLL CRUSHER HAMMERMILL CRUSHER
D)9 0dSS & > S 8 yg 6USSS' Sy

CONE CRUSHER Jaw CRUCHER

b9 yFo 0uisS 0 5 &l oS ouisS o )5

GYRATORY CRUSHER

Olo S Bz iS5
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A.2.3.5.2 Screen JUye Y-0-Y-y-l

INCLINED SING DECK ¥IBRATING SCREEN

'T

IS ol &5 ST (Sl JU 2

INCLINED DOUBLE DECK VIBRATING SCREEN 318 cedh cacbane S Shlasyl JU e
l A‘h l
HORIZONTAL SINGLE DECK VIBRATING SCREEN Sl S S5 ol )| e
1
- J
SCREEN BEND oo Jb e

REVOLVING SCREEN o o Juye
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L & CC

BELT CONVEYOR
CHAIN CONVEYOR GENERAL
A ,ly 090 (§ 325 IS
ROLLER GRAVITY CONVEYOR ROLLER MOTORIZE[El CONVEYOR
L e Sl s
—
CHUTE OR TROUGH GRAYITY CONVEYOR G s l.a Obﬂu

==

VIBRATOR OR SHAKER CONVEYOR o) B L Heilmg

_»

BELT ELEYATOR CONVEYOR 2L sl

YL e A

Can Conveyor & dnz> AL
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A.2.3.5.3 Drier

]

DRIER (GENERAL SYMBOL)

N
ol @)
\ o
BEL[T DRIER

U ['
—_—
]
el (D N
DRYING OVEN

|

BATCH TRAY DRIER

AGITATED BATCH DRIER

_O\
DRUM DR

‘l )
L J
el

l :
CONTINUOUS TRAY DRIER

111

oF SiS Y0¥ Ll

(sogos alil) oF Sl

Slgs oF Sl

OF SiS 085

wWowgm U 510 (S (8 SCiS

Awgm b ondy J o Sis

6‘:.‘..05 s:.'

gy 1O (S (S SCLS
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SPRAY DRIER

FLASH DRIER

\ P

N

FLUDIZED BED DRIER

S gy b Hlgs (Blo gla¥ oF S

_@,

FILM DRIER, ROTARY FILTER OR FLAKER

ST e o5 S

o Sl o b oF i

oS yxin dundd (oS Sis gl axio S a5 DISK DRIER, MOVING SHELF DRIER,

A.2.3.5.4. Centrifuge

112

VIR IR S " TURBODRIER

e

35 30 3 3958 oo F-0-Y-Y-

HORIZONTAL PEELER TYPE CENTRIFUGE
S S Cawgy £ 5 g0 3 35S
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—

5 auls Qo R+
S €9 F 3l R K BOWL TYPE CENTRIFUGE

CENT_R[FUGE, GENERAL CENTRIFUGE WITH SOLID SHELL
090 35 yo 31 31 )5 Sl aiwgy b 35 0 3 3,5

®

CENTRIFUGE WITH SOLID SHELL AND ELECTRIC MOTOR

SOr P 0 9ol diwgy b 35 50 51 1,5

SRR /\
[ 17T
= e v

CENTRIFUGE WITH |, ;50 j153,5  Sewd 5550 55,5 DISK-TYPE CENTRIFUGE

PERFORATED SHELL i N .. DISK-TYPE SEPARATOR
SIS )gw dwgr (S 0SS SUSA

...........

SCREW-TYPE CENTRIFUGE ) PUSHER CENTRIFUGE
WITH SOLID SHELL, DECANTER
wwg b o £ S0 il 25 o HLiS 35 yo 5l 32,8

OF ol & el
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SCREW-TYPE CENTRIFUGE WITH PERFORATED SHELL
IS El g diwgy b (o £ 35 90 3 35

A.2.3.5.5 Mill ol 8-0-Y-Y-I
B/ B 1

MILL, GENERAL HAMMER MILL IMPACT MILL JET MILL

IMPACT MILL
o9 ¢ Dbl Sl ps Slawl (285 Clewl (gl ps bl e ol
'@
ROLLER MILL VIBRATION MILL “JET MILL WITH SOLID
AND GAS FLOW CONNECTION
JEINEI il f ool 5159 dalr o2 JUaiT b e o]
oS bolso) o) pb & F—B-Y-Y— il
A.2.3.5.6 Agitator (Mixer) (5 boldo) () o2 &

AGITATOR, GENERAL FLAT-BLADE PADDLE - ‘ GATE PADDLE
STIRRER, GENERAL AGITATOR AGITATOR
SOHE () R Sk o 4 b ) o2 SHy el o) e

GOPE — O R
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CROSS-BEAM AGITATOR ANCHOR AGITATOR HELICAL AGITATOR IMPELLER

. et . . GITATOR
SIN Py (35 R SAA iR b ) R Qr Oy o
e B i
Ejj . i
— l
PROPELLER AGITATOR DISK AGITATOR TURBINE AGITATOR
o (3 o2 s‘w Oy ONI9 O) o

VESSEL WITH AGITATOR DRIVEN BY ELECTRIC MOTOR
SrFe Sy by S0

A.2.3.5.7. Extruder - .
309 eS| ¥-0-Y-Y-JI

A

SCREW-TYPE EXTRUDER EXTRUDER SCREW-TYPE EXTRUDER
_ ’ : ; DRIVEN BY ELECTRIC MOTOR
g ) 89 S 89 ywmsS R oS : . €
€% e SrFge Syl T g9 509 S
e
I~ A
Mf

EXTRUDER WITH FACE CUTTING
b (bl b 509 s
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A.2.3.5.8 Separator ouisS lo> A-B-Y-Y-I

------
......

.......

SEPARATOR, GENERAL IMPACT SEPARATOR = -~ GRAVITY SEPARATOR,
SIS 0uisS as 614 6 0SS 1o SETTLING CHAMBER

..............

.......
.......
.......
......

CENTRIFUGAL SEPARATOR ELECTROSTATIC
ROTARY SEPARATOR, VENTURI SEPARATOR PRECIPITATOR,
CYCLONE WET

O «(5il590 8IS a2 35 o 31 1,8 oS fa SogH g5l gole Sliwlg Sl gb po 0uliS D,

G 9 oS |
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A.2.3.5.9 Filter b Slod-0-Y-vY-l

..........

LIQUID FILTER, ROTARY DRUM FILTER, BELT FILTER

GENERAL : ROTARY DISK FILTER FOR FLUIDS
oges ile Lo Jlgs azmiio 3lo olgs gl aSiu Slo  Llow (6l 6,ls5 Sl

s

L T
&[] HHEHEH
e b =1y, T®
. .u ..................
FIXED-BED FILTER CARTRIDGE FILTER FILTER PRESS
ol yiows Slo b (Pl JLid e Slo

BASKET FILTER

....... ?:::: G (Sl ::::T::::
B ' e
o | I B
Eaanl 3| i )¢
ION EXCHANGER FILTER ACTIVATED CARBON FILTER
S Jold Sl ' Jud (5 Sl

117
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VERTICAL-PLATE PRESSURE FILTER

ccccc

w#55< 38 LGS FILTER, GENERAL
wogocidsp o3lo AIR FILTER, GENERAL

.....

PACKED-BED
FILTER FOR
GASES

05T i b Slo
L6 oy

(A
JIREEEEEL

Sl ol dwas @La
- , s BAG FILTER, CARTRIDGE
L“)U &5‘)‘3 Sy FILTER FOR GASES

.....
.....

HIGH-EFFICIENCY

SUBMICRON PARTICULATE
AIR FILTER (HEPA)

YU olowily g Lo
P e olyd gl

BELT FILTER

$ile Sleo

118

IPS-E-PR-230(1)

HORIZONTAL-PLATE PRESSURE FILTER
Sl Ao HLid o o



IE Jul. 2009 / \WAA ,.5 IPS-E-PR-230(1)

A.2.3.5.10 Bulk loading 093l & y900 41 (6 o5 5o V+—O-Y—Y— il

Articulated loading arm

(road/rail car loading)
hako 65,b 695k
(Jogil ool by 605,L)

Telescopic loading lance

(road/rail car loading)
S5l 625, 050

(8l ool g by uiblo (5 5 ,L)

Marine loading arm

Lo 655k ek

Marine loading arm with

emergency release system
Ol 50 0,5, ailelw b (b5 (6 5,b 593

(61!
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) CJECINCH JUPPS SRR TN I ST
A.2.3.5.11 Other miscellaneous equipment 4580 Sl S5

-

]

ROTARY KILN g0 &y 0,95
PRy

AUTOCLAVE

CYCLONE AND HYDROCYCLONE ' OolSowgyiudg (yelSuw

\/
(Lol 6L25) F3{KH FREX u».blf

SIZE REDUCTION (BASIC SYMBOL). '

CULSL (35 0%
BREAKER GYRATORY
SJly oS bl
RIBBON BLENDER ‘
ad,bgs by e (S bl

DOUBLE CONE BLENDER
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SCALES, GENERAL

oo 93l

PORTABLE DRUM

..........

FIRING SYSTEM, BURNER

friino g3 T iloluw

Ik -

KNEADER

PELLETIZER

e &ilo

WEIGHING PLATFORM, FL WEIGHING PLATFORM, FLOOR
SCALES, WEIGH BRIDGE SCALES, WEIGHT BRIDGE

&5 6935 (00T 039 G
Joswly

&)y s9ily¥

GAS CYLINDER

I gk

oy

STACK, CHIMNEY, GENERAL
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ROLLER PRESS

olale (o y

A

...........

.......

ELECTROLYSIS CELL, GENERAL
090 g Sl Jolw

PISTON PRESS PELLETIZING DISK

P oy 3L &S axino
7 NN 2 AN AN PPN

TTTOULT
1
[ ]

CLARIFIER WITH TWO MOTOR DRIVER (TYPICAL)

(43g03) (539590 45 yxo 90 b oudss JY)

FLIGHT SCRAPERS
ol o

1
p.q —— -
T
VORTEX OIL
SIS €9
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...............

...........
...........
............

...........

...........

OIS 3B oS1g— SO oS @UT ygmols
TANK CAR, TANK WAGON BOX TRUCK SHIP
29l gy S S
FLOATING OIL SKIMMER
h Y
' s
2 i « = Steam
’. - Condensate
bl
(P93 ©y30y9) jlts S g5l ol Lok
THICKENER WITH STEAM _COIL (IF REQUIRED)
DIVERTER VALVE MULTIPLE DIVERTER
ol Slyl el Ol Pls sudds U
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A.2.4 Concrete/Birck/Soil SE/ y2r 1] oy Y-l

SYMBOL 4L DESCRIPTION ¢,
=== Brickwork 3 gedl
;; ’z ’f;; o Concrete (reinforced) (oo <o gdli) o

: : : : : _ Refractory clay, o S
Refractory bricks Sy ryey|
szl =a=1 ‘ Soil S
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APPENDIX B

P&IDs/UFDs TITLE BLOCK (TYPICAL) (ag03) UFD/P&ID sla jlogoi ylgie jol8
Q
Q
<&
REV. DATE DESCRIPTION PREP. | CHECK|APPR.J |
NATIONAL IRANIAN OIL COMPANY &
REFINERIES ENGINEERING AND CONSTRUCTION m 1

ARAK REFINERY IS 2 VL - g

€ JBC CORPORATION  TPL...

JOINT VENTURE R B
DRAWING TITLE | i igie
oy soae______| MR | Poil o 2219
JOBNO. 0-6000 . AREA CODE
J/V "DWG NO.
NO
N.1.0.C. DWG NO. REV.

—AK— OO0-0000-= 1O
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APPENDIX C T —gn
REFERENCE BLOCKS ON P&IDS P&ID e log0i g2 o sloyol8
1. Reference blocks at the bottom of the drawing bshs slp hid) a2 (pp )y Ceond ;5 &2 0 sl o5 )

(only to be used for process and instrument

. : : , - A 090 0z g o3guoma Sye yane ;0 B0 Il 5 ganl)
lines routing over the subject Unit battery limit).

(55,5 oolazul

1. Line service b o5 -

2. Origin or destination
equipment item No. JOVE SR POV ¢

T

uado b cloue

P&ID DRAWING NO.

COORDINATES P&ID log0i i o,lot
Q' . :’
2. Reference blocks at the side of drawing (only to ooliiwl (sl Ladd) 4t LS )0 a2 pe slayols Y

be used for process and instrument lines inside

(g pler S 50 580 Il g ganl b bghs
the same Unit).

1. Line service ' ks gp,5 )
2. Origin or destination wado b sline Y
equipment item No. 25 0 ylous
PLID DRAWING NO. P&ID ;1o g0i aiiiii o ylow
- COORDINATES . wlaide
3. Reference arrows for instrument, control system Jlast s Jr alebs (3:do il sl axlpe S =Y

and §0ftware linkage sﬁgnals at th@ igside of SLET L 4wl (6l ais J5ls o 6,158l o s
drawing (for the signals terminating or

originating at the side or bottom of drawing see Vo) o as gor) andi (b LS 50 U
items 1 and 2 above). (555 YL

CONTINUATION INSTRUMENT NO.

v G803 41390 0 5lols aolsl

&

‘ P&I D log05 4 o ylosh 3 olaiso
P&ID DRAWING NO. AND COORDINATES
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[

S Cewgud

APPENDIX D
UTILITIES IDENTIFICATION TABLE

S b g (2wl

(TYPICAL)

[aRalfiak kool

WALVM 334 431109 AMdd
[lalalknly
WALVAM ALVIIONIITA AT
17 0 e S 1S e sorve € e
YoM AAAd ¥ATIOq Mag NANLAT YALVAM DNI'TO0D UMD
L lalm el _qJ < srvee nwanth
ALVSNAANOD d'10D 20D A1ddNS YALVM DNI'TO0D SMD
9 > g e HED |7 <6150 o Al o€ oxbery
SVO TVINLVN SN ALVSNAANOD dT 2d1 WALVA 334 431109 dIN MIN
6 méon e € orfey 1 %650 o A oM AR
SV T1ANd RYE| ALVSNAANOD dI DdIN WALV dIdd 4AT109 dH MIH
o 5600 Ao 9o em© AR 1~
TI0 TANA AJANIITT oad ALVSNAANOD dH DdH YALVA MV vad
a4 NVALS FALYM
NADOULIN LIN TANSSTAd MOT MOT | SdTI ADIAYAS) YALVM LNV vad
w5 9 v ) em© HFD 175 7060 o2
A1V INVId vd WVALS d'1 Sd'1 AALVM AIZIAININAA MINd
@9 4|0 ety 20 e oxbey 1 e
U IV INT INNULSNI VI WVALS dIN SdIN WALVM ONDINRId vmd
6 o M0 em AR | o o™
ADAVHISIA TAVTA 1 WVALS dH SdH ALV TAIT vad
R <R <R
o 2 land 2 Tand —2
DM OILLJIIDSAA oM OILdIYDSAd DM OILdIYDSAA
a 43y a a3y a a3y

o6 ey e E S e ek

NOILVOIMLLNAAI SHILI'TLLA
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APPENDIX E - Cowgu)
A AT S s

The . foll(?wing symbols will be wused for S pSe 1,8 oolawl 8550 b J3b anlis glp p) sloaslas
identification of the nozzles:

Nozzle Identification Symbol I dnsbicd caodle
A,A2 Inlets losog,s AA2
B Outlet 9 B
C Condensate bl C
D Drain or Draw-off Ot 9y b (e 4l D
E* E*
F Feed She> F
G Level gage or gage glass slased pSolwl b gl Sojll G
H Handhole S Elyse H
J Pumpout oS Bl J
K* K*

L Level instrument (also LT, LI) LI LT fizeen) gl 335 13 L
M Manhole 9y ol azu o M
N Reboiler connection ol b Jlasl N
P Pressure connection (also PT, PI) PL 5 PT (pizeen) jLid JLas! p
R Reflux S5 g R
S Steam or sample connection S5 Sged by, Jlas! S
T Temperature connection (also TI, TE, TW) (TLTE,TW Grizpes) Les JLas! T
\Y Vapor or vent o 4l b ) Vv
W Relief valve connection &S onl SN 51555 o5lail) lpebl ol Jlasl W

(Oversize unless actual size known) (2l polas (i ojluil

*Use E or K when non of the other symbols apply. Shedig s (e 08, 50 S0 slo wilis S3s KL E 5l
Donotusel, O0,Q,U, X, Y, or Z. Seis eolaiw! Z L 1,0,Q,U XY
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APPENDIX F
PRESSURE RATINGS DESIGNATIONS-
NOMINAL SIZE (IMPERIAL-METRIC)

IMPERIAL-METRIC

JU ol = G yi0
PRESSURE DN
CLASSES DESIGNATION

HLS gy b DN (poni

150 20

300 50

400 68

600 100

900 150

1500 250

2500 420

4500 760

Equivalent pressure ratings designations.
Hlad ob jlade Joles (panes

Notes:

1) Asper ASME B16.1 for cast iron valves.

2) As per API 602 for steel valves.

(S yo
IMPERIAL METRIC
JU el S ke
PRESSURE DN
CLASSES DESIGNATION

25 2.5

125 6

250 10
800(2) 25

Rating designations which have not exact equivalents
28l 3o Jolo azliy (oU polie (s

o g ,900
sz sl ol ASME B 16.1 llas (1
6”5—5 L;Lm),,..i: 6‘)—.’ API 602 d,»LLu ¥
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PIPE COMPONENT-NOMINAL SIZE
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Gn.w‘ o}‘&‘— 4.!5.‘ 6‘}2'

The purpose of this Appendix is to present an
equivalent identity for the piping components
nominal size in SI system and imperial unit
system, in accordance with ISO 6708-1980 (E).

Slp Jobe 990 Goged Wl s cnl 5l skt
ek Juyeel 5 ST wloles 5 ol ojlal 55 aly) <15
il 0 ISO-6708 — 1980 (E)

Table G.1- Pipe Component-Nominal Size (Metric- Imperial)
(JU ol = S o) (ool 0l — (&5 dlgd cljal V-5 Jgur

NOMINAL SIZE NOMINAL SIZE NOMINAL SIZE NOMINAL SIZE
ol 031051 ol 031051 ol 031051 ol 031051
DN(1) NPS(2) DN NPS DN NPS DN NPS
6 Ya 100 4 600 24 1100 44
15 Y 125 5 650 26 1150 46
20 Ya 150 6 700 28 1200 48
25 1 200 8 750 30 1300 52
32 1" 250 10 800 32 1400 56
40 112 300 12 850 34 1500 60
50 5 350 14 900 36 1800 72
65 7 400 16 950 38
80 450 18 1000 40
90 ?/2 500 20 1050 42

1) Diameter Nominal, mm.
2) Nominal pipe Size. Inch.
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APPENDIX H & gt
TYPICAL SAMPLE CONNECTION T
DETAILS FOR GASES AND LIGHT o Slalo 9 3K (g S diged WY Lail Wi s diged

LIQUIDS

(RVP > 34.5 KPa)

TYPE 1; NON TOXIC GAS oy 1. 50 g

T TFLARE]
A CONN.

PROCESS . )
S STREAM  sonl® (o29,> 0bz
V]

G S Bgod yoilow [SAMPLING
CYLINDER

Fittey

PROCESS .

STREAM  (suul)8 (6395 (b
¢+ IN

TYPE 2: NON TOXIC GAS o Slaslo b g0 j5:Y g9

S5 Sged jarkew

| PROCESS .
TR STREAM (ol 8 (699, Ol
‘I
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APPENDIX I

BLOCK AND BYPASS VALVES FOR
CONTROL VALVE

1.1 Without Block and Bypass Valves

Block and bypass valve system may not be
necessary where the process can be shut-down to
repair the control valve without significant
economic loss or where the process can not be
feasibly operated through the bypass. However,
the consequences of shutting down a process Unit
to perform a simple task ( such as replacing
control valve packing) should always be
considered. In cases where the block and bypass
valves are not used, the control valve should be
equipped with a hand wheel or other operating
devices.

Block and bypass valves are not always necessary
in the following cases:

a) In instances where it is desirable to reduce the
sources of leakage of hazardous fluids, such
as hydrogen, r*-~=~' ~=*Irofluoric acid;

b) In clean service J ating conditions
are mild, anc g5 aiges valves will not
jeopardize th yerability of the
Unit;

¢) In temporary services such as start-up or shut-
down, and where the other operation
modes are possible while the repairing of
control valve, such as blending system of
oil;

d) Pressure self regulating valves;

e) Shut-off valves

1.2 With Block and Bypass Valves

The following services should be provided with
block and bypass valves:

a) Services where omission of valves will
jeopardize the safety or operability of the
Unit;

b) Services containing abrasive solids or
corrosive fluids result in damage of trim of
control valve, and require the repair;

¢) In lethal services;

d) In product rundown and feed supplying
services;

e) In fuel supply system;

f) In cooling medium supply service; Control
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valves less than DN 50 (2 inch) size. The
block and bypass valves are required due to
small diameter of trim, and may have a
possibility of plugging of sludge or foreign
matters;

g) In services that are flashing or at high
differential pressure.

I.3 Additional Requirements for Control

Valves

Notwithstanding the requirements outlined in
article I.1 and 1.2 above the following notes
should also be considered:

L.3.1 Provide an upstream isolation valve for all
control valves unless the upstream system is to be
shutdown on control valve failure.

1.3.2 Provide a downstream isolation valve
whenever the downstream side of the control
valve can not be isolated from other continuously
operating pressure sources.

1.3.3 Provide a drain valve upstream of all control
valves.

1.3.4 Provide a drain valve downstream of the
control valve only when the process fluid is toxic
or corrosive and for tight shut-off services and fail
to close valve.

1.4 Sizes of Block and Bypass Valves

For sizes of block and bypass valves, reference
should be made to IPS-E-IN-160,”Control

Valves”.
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APPENDIX J

PHILOSOPHY OF INSTRUMENTATION
INSTALLATION

J.1 Flow and Quantity

Sufficient flow metering, temperature and
pressure indications shall be installed in feed,
rundown, and utility streams to provide
information for the operation and the calculation
of heat, pressure and material balances for each
individual Unit.

J.2 Alarm and Safeguarding System

If failure of any piece of plant equipment or its
associated instrumentation may give rise to
hazards for personnel, to consequence with

considerable economic loss, or to undue
environmental pollution, alarm and/or
safeguarding instruments shall be installed.

Where appropriate, safeguarding equipment shall
be automatically bring the relevant plant or part of
the plant to a safe condition when a desired
measurement reaches an unacceptable value.

J.3 Separate Instrument Connections

Depending on potential hazards, operational
importance, instrument reliability, plugging of
connections, etc, the need for separate
connections from those for normal operation shall
be decided upon in the design stage and indicated
on P&IDs.

Separate connections are especially required for
instrument of shut-down systems, such as:

- High or Low pressure point which actuate shut-
down system.

- High or Low temperature connection which
actuate shut-down system.

- High High or Low Low Level connection which
actuate shut-down system.
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APPENDIX K

MINIMUM REQUIREMENT FOR PIPING
& INSTRUMENTATION DIAGRAMS

(P &IDS) IN BASIC DESIGN STAGE

P &IDs shall comprise but not limited to the
following items:

Note:

All details shall be consistent with the relevant
process flow diagram and other process
documents.

1. All process equipment including installed
stand-by equipment.

(heat
"not

2. Insulation equipments of lines
conservation, process stabilization or
insulated") shall be shown on the P & ID.

3. Equipment, instruments or piping which
are traced, jacketed or insulated.

4. Tower and vertical drum elevations from
ground and tangent line elevations.

5. Horizontal drum minimum elevations and
slope.

6. Relative elevations of all equipment and
piping where gravity or 2- phase flow is taking
place, e.g. reboilers. Condensers, seal pots.

7. Equipment characteristic parameters
dimension plus design temperature, pressure
and material of construction shall be given at
the top of the P &ID.

8. Required line slope, relative, location of
equipment or special conditions such ad
required vertical loop dimensions, gravity
lines with or without pockets, etc.

9. Vents and drains required for process or
operating reasons (not hydraulic testing).

10. Steam, hot water or solvent tracing of lines
and instruments.
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11. Gas or liquid purging or flushing of
control valves, instruments or relief valves,
including their inlet and outlet isolating
valves.

12. All start O up, by- pass, shutdown and
emergency lines and lines for anticipated

alternative operations.

13. All instruments required for proper

operation of the PLANT.

14. Instrumentation control loops including
interlocks, sequence and  emergency
shutdown.

15. Control valves response on air failure.
16. Instrument tag numbers.

17. Process specific installation position of
piping components (if applicable).

18. Kind and item number of special
components.

19. Battery limited of each UTILITYUNITS/
OFF- site.

20. Measuring and control  signals
transmission.

21. Flow direction of signals when combining
several measuring and control circuits.

22. Electrical consumers other than motors,
such ad electrical heat tracings and heating
systems.

23. Kind of signal or specific representation of
signaling lines, such as pneumatic, electric,
hydraulic, function line, capillary tubing.

24. The identification number and service
presentation shown for each piece of
equipment. This information shall be indicated
in or adjacent to rowers, drums, heaters, tanks,
heat exchangers and etc.

25. Equipment description as follows all
equipment;:

JysS loyeis 505 i b mbe b 55 g5lush -1
69955 0aiiSTaz (slo it b alss slo e b 5ado 3
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bz o s 385 LS gilailel, bglas ads —\Y
SN0 Oldes dw Giw sy bk 5 5 ksl

oo o Jels 380 Ipl Slgol 9 S Jlawe =V
Sl e g i

lso adad Loy jo J S slo ol iaSTs —10

G39 JlR cez p glaolet V7

3 auls xSalyd il cai ogase Candy —1Y
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Note:

Equipment description of towers, vessels, tanks,
furnaces, exchangers, mixers, and other
equipment except machinery shall be located
along the top of the flow diagram. Machinery
descriptions shall be along the bottom.

a) Vessels, Reactors, Towers, Tanks and
Drums:

1. Item number (this number will also
appear adjacent to the vessel),

2. Service,

3. Dimensions: (ID and length (T/T) or
height (for tanks),

4. Design pressure (internal/external) and
design temperature,

5. Indication of insulation and type,
6. Nominal capacity (fir tanks),

7. Indication of cladding and lining (if
any).

b) Fired heaters, boilers and incinerators:

1. Item number (this number will also
appear adjacent to the equipment).

2. Service,
3. Duty (kj/s),

4. Design pressure and design temperature
of coils.

¢) Heat exchangers, air coolers and

reboilers:

1. Item number (this number will also
appear adjacent to the equipment).

2. Service,

3. Duty (kj/s),

137

:6291L
Sdaee dooysS wobe Byl ez Sl g0
slael o il @Y leeile 51 e a4 bousS bglss 5,l,>
Ol olazel jo bl YT Oeiile il by jloged YL
55 3 Sl o
S ORe S5 5 ojled (pl) o A8 ojled )
‘(05,«:3 W
56).!)[5 —Y
sl el L (T/T) Jsb - ID ) Lsojlal =¥
sl 5 (o | 9 —=Ib jlas -F
“5>‘)_.|0
£ 9 @l sulei -0
(Q)'Léu Lg‘).g) gs“‘“" u.».%)b -7

(3579 Sy30 59) 55l 5 S5k 15'g, Shales -V

Jsl 5 )by slaKys (Jrte b slepais o5 (@

il jg
SO e S0 5 oyleds ) o8 ojleis )
&S =Y

(4t 5 Jg5 S oz ) (5550 -

il b los g b Lis —F

5 &l s Ss (Sl sledes (g
:choA.;jLi}?)'Lg
53 500 i3 5 oyled ) o8 ojlas -
56).!)[5 —Y

(4t Jg5 b o ) (550 Y



IE Jul. 2009 / \WAA 5

IPS-E-PR-230(1)

4. Design pressure (internal and external)
and design temperature of shell side
and tube side,

5. Indication of insulation, fire proofing
and type,

d) Rotary machinery:

1. Item number (this number will also
appear adjacent to the equipment).

2. Service,

3. Capacity (pumps: m3/h; compressors:
Nm3/h),

4. Differential pressure, (bar),

5. Relative density (Sp. Gr.) at flowing
temperature,

6. Indication of insulation tracing.

e) Other miscellaneous equipment:

1. Item number (this number will also
appear adjacent to the equipment).

2. Service,
3. Capacity,

4. Differential pressure and temperature,

5. Indication of insulation or tracing.

26. Equipment indication as follows:

a) Heat exchangers, reboilers and heaters:

1. All nozzles, instrument connection,
drains and vents (excluding high point
vents and low point drains), chemical
connection and safety relief valves as
indicated on the equipment data sheet,

2. Spectacle blinds for the isolation,
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Elevation required for process reasons,
Thermo wells shall be provided
between each shell side and tube side
of the same services when exchangers
are in series,

The position of high liquid level
(HLL), normal liquid level (NLL) and
low liquid level (LLL) for kettle type
reboilers,

Direction of flow each side of
exchanger.

b) Air coolers:

L.

All nozzles, instrument connection,
drains and vents,

Blinds for the isolation,

Any automatic control (fan pitch
control or louver control) and any
alarm (vibration alarm, etc),

Configuration of inlet and outlet headers
and the branches,

Steam coil and condensate recovery
system (if required),

Isolation valves (if required),

Valved vent and valved drain
connection for each header (in detail
design stage),

A board mounted T1I at inlet and outlet.
Thermo wells shall be provided on the
outlet of each bundle for bundles.

¢) Vessels, Reactors, Towers and Drums:

1.

2.

Tray numbers, top and bottom trays
and those trays witch are necessary to
locate feed, reflux and product lines.
Trays shall be numbered from bottom
to top,

All draw-off trays with tray no. And
diagrammatic representation of the
down-comer position (e.g., side of
center),
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10.

11.

12.

13.

14.

15.

16.

Changes of shell diameter (if any),

All nozzles, manholes, instrument
connection, drains, vents, pump-out
and steamOout connection, blank-off
ventilation, vortex breakers, safety
relief valve connection, sample
connection and handholes. All nozzles
and connection shall be shown in
correct position as indicated in the
equipment data sheet,

Skirt or legs, top and bottom tangent
lines,

Insulation/fire proofing requirement,

Minimum elevation required by
process reasons above base line to
bottom tangent line of column of to
bottom of horizontal drum,

The position of high high liquid level
(HHKK), high liquid level (HLL),
normal liquid level (NLL), low liquid
level (LLL) and low low liquid level
(LLLL),

All flanged connections,

Catalyst beds, packing, demisters,
chimney trays, distributors, grids,
baffles, rotating  discs, mixers,
cyclones, and all other internals,

Water dropout boots,

Maintenance blinds for the vessel
nozzles,

A valved drain with blind flange for all
columns and vessels,

A valved vent with blind flange
provided on the top for all columns and
vessels,

Utility connection on all vessels and
columns,

One PI on top of all vessels and
columns,
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17.

One TI on the top outlet of vessels and
columns.

d) Rotary machinery (Pumps, blowers and
COmpressors):

10.

11.

12.

13.

All nozzles including instrument
connection, valved drains and valved
vents (excluding vendor information),

Suction valve and strainer, discharge
valve and check valve,

Type of the machinery,

Minimum bypass line for pumps
(where required),

Winterization and/or heat
conservation/safety insulation,

Warm-up and flushing oil lines details,

Pressure gauge located on the
discharge,

Pressure relief safety valve (if any),

Automatic start-up of standby unit (if
required),

Balances or equalized line for vacuum
service,

Any start-up facilities for compressors
and blowers,

Suction and discharge pulsation where
required for compressors,

Interstage coolers where required for
COMPIessors.

e) Fired heaters, boilers and incinerators:

All nozzles, instrument connection,
drains vents and dampers,

Ducting arrangement including damper
actuators where required,

Detail of draft gauges piping and
arrangement,
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4. Waste heat recovery system (if
required), such as economizer, air
preheater, forced draft fan, induced
draft tan, etc,

5. Decoking connection (if required),

6. Detail of one complete set of burners
for each cell and total burner number
required for each type of burner. The
fuel to the burners and relevant piping
and control valves shall be as per the
Employer’s standard drawing,

7. Tube coils schematically in correct
relative position and all skin point

thermocouples,

8. Logic diagram of shut down system
(heat of sequence),

9. Blinds for the isolation,

10. Number of passes and control

arrangements,
11. Blow-down and steam out connection,
12. Testing facilities,
13. Convection section (where applicable).

f) Instrumentation:

1. Al
point,

instrumentation including test

2. Block and bypass valve sizes at control
valve station,

3. Control valve sizes and air failure
action (FC, FO, FL),

4. Level switches connection type and
level gauges/transmitters connection
type, range and center of float (where
NLL is not shown),

5. Sequence of opening and closing for
the split range control valves,

6. Solenoid shut-down devices at control
valves/shut-off valves,

7. Tight shut-off valves
(wWhere requirement),

requirements
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8. Hand wheels when provided on control
valves,

9. Limit switches on control valves when
required,

10. Mechanical stopper and/or signal
stopper on control valves when
required (from process point of view),

11. Push buttons and switches associated
with the control and shut-down
systems,

12. The instrument gag number for each
instrument,

13. Analyzer special notes as required,
14. Winterization of instruments,

15. Compressor local board mounted
instrumentation  (excluding vendor
information),

16. Software linkage and alarm and shut-
down logic system. Complex shut-
down systems shall be shown as a
"black box" with reference made to the
logic diagram shown on a separate
sheet, All actuating and actuated
devices shall be connected the "black
box"

17. All elements of advance control and
optimization system,

18. Indication of :Readable/Visible From"
for all local indicators (receiver
instruments) and/of gages which shall
be readable/visible from d designated
valve,

19. Flow and temperature primary elements
type with their relevant tag numbers.

g. Piping:
g.1. General

g.1.1. All piping shall be shown on P&I
Diagrams, including:

e  Process lines:
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e  Utility/common facility branch lines
(e.g., sealing and flushing lines, cooling water
lines, Steam-out lines and connection, nitrogen
lines, etc.);

e Flare lines, including safety/relief valves
discharge lines;

e  Start-up and shut-down lines;

e  Pump-out lines;

e Drain and vent lines and connection
(excluding high point vents and low point
drains which shall be provided during EPC
phase);

e  Purge and steam-out facilities;

e  Catalyst regeneration lines;

e  Catalyst sulphiding lines;

e  Catalyst sulphiding lines;

e  Equipment and control valve bypasses;

e Detail of spool pieces,
internals, etc., when required;

equipment

e  Steam tracing and steam jacketing (only
process requirement).

g.1.2. All line numbers, sizes and line material
classification shall be shown.

g.1.3. The direction of normal flow shall be
shown for all lines.

g.1.4. All blinds shall be indicated on the
drawings.

g.1.5. All vent and drain connections shall be
identified whether screw screw capped or blind
flanged, if required.

g.1.6. Steam traced lines and steam jacketed lines
shall be so indicated.

g.1.7. All equipment flanges, all reducers and
non-standard fitting, such as expansion bellows,
flexible tubes, shall be shown.
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g.1.8. All valves shall be shown by a symbol
representing the type of valve. Any special
orientation or location required for process reason
and/or operability shall be shown. It is not
necessary to show flanges at flanged wvalves
except for those cases were the flanges deviate
from the piping specification for the line in
question, in which case flange and rating shall be
shown. Any isolating valve shall be shown
licked, normally open or closed.

g.1.9. Control valve sizes shall be shown.

g.1.10. All valves shown on the flow diagram
shall have their size indicated by the valve, if
different from line size.

g.1.11. Insulation and tracing requirements and
type shall be covered in the line numbering
system and shown above the line. Tracing
requirement shall be noted on P &IDs by a
dashed line parallel to the line to be traced.

g.1.12. Valve boxes/valve pins shall be
shown by two embraced squares or
rectangulars with indication of "Valve Box"
of "Valve Pit".

g.1.13. Safety relief valves (including rupture
disks) type, inlet and outlet size and rating
and set pressure should be shown, Number of
safety valve required shall be according to
the latest safety rules and standards, now in
vague.

g.1.14. High point vents and low point drains
are shown only when they are connected to a
closed system, or are required for process
reasons.

g.1.15. Utility lines originate and terminate
adjacent to the equipment involved shall be
shown. Only the length of line necessary for
valving, instrumentation and line numbering is
shown. Utility line origin and terminus are
indicated by reference symbol or abbreviation
only. Main utility headers are not shown on the P
&IDs; they are shown on the Utility Distribution
Flow Diagrams.
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g.1.16. Pertinent information regarding a line
such as "do not pocket" or "slope". Etc., shall
be noted adjacent to the line.

g.1.17. Typical air cooler manifold piping
arrangement shall be shown.

g.1.18. Connections on process lines which
require be blanking or deblanking for flow
direction under special circumstances to be
shown on P &ID.

g.1.19. Reduction and enlargement in line size
are indicated by line size designation, and reducer
and expander symbols.

g.1.20. Corrosion allowances other than the
nominal allowances indicated in the individual
line classes shall be shown on the diagrams.

g.1.21. All operating drains shall be noted and
sized on the flow diagrams and shall be routed to
a drain funnel. Destination of the drains shall be
according to the relevant Employer’s
specifications/standards. All drains carrying light
hydrocarbons (Reid vapor pressure 34.5 kPa
absolute or greater) shall be segregated from the
oily sewer system, and shall be connected to the
flare system.

g.1.22. Sample and test connections shall be
shown on the diagrams where required. Samples,
which require cooling and connections to the
flare, shall be shown with the cooling and flare
lines connections.

g.1.23. Any locations where slopes, straight runs,
minimum mixing rung, etc., are required for
process reasons must be indicated.

g.1.24. The necessary instrumentation and piping
for start-up, control and shut-down, etc., should
be shown for any equipment on P &ID where
applicable.

g.1.25. Break points between underground and
aboveground piping with insulating flanges (if
required) shall be shown.

g.2. Piping specialty items
g.2.1. Piping components not identified by
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instrtument of mechanical equipment numbers,
etc., and not covered by the piping material
specification, shall be identified by assigning a
Specialty Item Number an Item Code Number for
identification symbol and shall be shown on the
diagrams.

g.2.2. Symbol "M" standing for "Monel Trim"
should be mentioned on the valves on the P &IDs
in services where there is a possibility of
condensed water and H2S being present except
for the line classes which provide monel trim
valves and other features. Where it is intended
that the whole line should have monel trim valves
it should also be indicated on the line list.

g.2.3. ASME and non ASME Code change
should be indicated for connection wherever
applicable (in detail engineering stage).

g.2.4. Steam trap and the relevant steam and
condensate lines to be shown for all steam
reboilers, heaters, coils, etc.

g.3. General Notes

General notes to be put on the front sheet of P &I
Diagrams of each "Unit" under title of "General
Notes". Rererence should be made to the front
sheet drawing No. Showing "General Notes", on
each P7I Diagram.

g.3.1. The following general notes shall be
specified as minimum requirement:

e All dimensions are in millimeters except
as noted.

e FElevations shown are above the highest
point of paving.

e All valves are line size unless unless
otherwise shown.

e  This flow diagram is diagrammatic only.
Design of pipe lines must be investigated for
venting of gas and vapor pockets in piping and
equipment, low points in piping, pumps and
equipment for freezing and draining and
accessibility of all wvalves, flanges and
instruments including thermocouples etc.
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e All electronic instrumentation shall be
installed away from steam lines and high
temperature heat sources.

e For level transmitter center of float is
NLL. The range shall cover the difference
between LLL & HLL.

e  Sample tappings for gas samples shall be
from the top of the main line. For liquid
samples tapping shall be done from the side.

e Except for process reasons, low point
drains and high point vents are not shown

e All items marked (PU) can be supplied as
part of package Units.

e Temperature instruments shown with
"M" are provided with Monel well.

g.3.2. The following general notes may be
specified required:

g.3.2.1. Piping drains and vents (if applicable for
process reasons): Low point drains and high
point vents piping shall be provided in
accordance with the following requirements:

a) Drains for all sizes:

e Alloy piping: DN 20 (%4 inch) gate valve
with blind flange, based on the fluid,
operating condition and valid standards.

e Carbon steel piping: DN 20 (% inch)
gate valve with threaded plug, based on the
fluid, operating condition and wvalid
standards.

b) Vents for DN 50 (2 inch) and larger:

High point vent shall be provide for the DN
50 (2 inch) and larger. Size and type are
based on the following:

o Alloy piping: DN 20 (34 inch) gate valve
with blind flange, based on the fluid,
operating condition and valid standards;
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e Carbon steel piping: DN 20(% inch) gate
valve with threaded plug, based on the fluid,
operating condition and valid standards;

e The vent provided for hydrostatic testing
shall be DN 20(*% inch) boss with threaded
plug based on the fluid, operating condition
and valid standards.

g.3.2.2. Block valves on orifice tap (in detail
engineering stage):

a) DN 15 (sinch) single gate valve shall be
provided for the all orifices of the piping class
of PN 100 (600#) and less.

b) DN 20 (%4inch) single gate valve shall be
provided for the all orifices of the piping class
of PN 150 (900#) and over:

g.3.2.3. Drain valve of level gages and
instruments (in detail engineering stage):

a) Drin valves [DN 20 (%4 inch) gate valve]
shall be provided.

b) The provisions should be made for routing
the drain of liquids with RVP of greater that
34.5 kPa (abs) to flare).

g4. Assembly Piping of Pumps
applicable for process reasons):

(where

g.2.1. Valve size selection basis for pumps:

Generally, the size is likely between pump
suction line and pump suction nozzle size, or
pump discharge line and pump discharge nozzle
sizes. In case that, pump nozzle is one or more
sizes smaller than the line size, the size of block
valve shall be in accordance with the following:
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NOZZLE
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a) AT PUMP SUCTION 1- One size smaller than line

BLOCK VALVE

Ky KOWe] O

1- Same as suction line size

aals (589,953 (Al U 5l JSe o5 ojll S, - 69959 Ugd ojluil pa -
2- Two or more sizes smaller than line  2- Select One size smaller than line

W) 5| s i b ol 93 Y o5 sl gl ) xS egladl S, <Y

b) AT PUMP DISCHARGE Smaller than discharge line
al (29,5 50 (@ oA A5l Sz aen Qb gl ) S oslail S

g.4.2. Pump strainer:

g.4.2.1. The suction strainer of pumps shall be
selected in accordance with the following criteria:

LINE SIZE
PSR

e DN 80 (3 inch) and larger
55,3 ¢ DN 80 (zu!Y)

e DN 50 (2 inch) and smaller

555 s DN 50 (1,1 Y)

g.4.2.2. Strainers DN 150 (6 inch) and larger shall
have DN 25 (one inch) drain valve.

g.4.3. Pump vent and drains:

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

a) Fluids contain toxic material;

b) Fluids with a Reid vapor pressure
greater than 34.5 kPa (abs) 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 pump shall also have disposal to
oil water sewer in all cases in addition to the
above requirement unless otherwise specified.

g.4.4. Warming-Up line:

The provisions for warming-up of pump is
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required for the pump operated at 170°c and
higher when the process fluid solidifies at
ambient condition or the fluid are corrosive toxic.

g.4.5. Auxiliary piping of pump:

Details of auxiliary piping such as, cooling water,
plant water, steam and condensate, mechanical
seal flush fluid, which are required as per pump
data sheet shall be shown on a separate drawing.
Reference to the auxiliary piping drawing shall be
noted under the pump description (in detail
engineering stage).

g.5. Steam-out, Drain and Vent for Vessels:

g.5.1. Size and requirement of steam-out, vent
and drain nozzles of vessels shall according to the
requirements stipulated in the Employer’s
requirements  (design criteria of “Basic
Engineering Design Data”). The vent valve shall
be directly mounted on the vent nozzle with blind
flange.

g.5.2. In addition to the vents required in article
g.5.1 above, a blanked off ventilation nozzle as
requested in the Employer’s design criteria shall
be provided on the top of the all horizontal
vessels near the end the end opposite the man
way.

g.5.3. Vent connections must be located on top
of the vertical and horizontal vessels.

g.5.4.
follows:

The drain valve sill be provided as

e For low pressure services, up to design
pressure of 3800 kPa, provide single block
valve with blind plate.

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

g.6. Bypass for Safety/Relief Valve:

The bypass shall be provided for venting the
hydrocarbon gas or toxic gas to flare system
while plant shut-down or start-up. Provision of
bypass shall be as per following criteria:
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g.6.1. Vessels:

Bypass shall be provided unless otherwise
specified in the relevant Company s
specifications.

g.6.2. Piping/Equipment:
2.6.2.1. Gas service:

a) If there is other purge line to flare on same
stream line, bypass is not required for
safety/relief valve.

b) In case of no purge line to flare for toxic or
flammable hydrocarbon, bypass valve shall be
provided. The size of bypass valve and line
shall be same as the vent size of
piping/equipment.

2.6.2.2. Liquid service:

Bypass valves are generally not provided for
liquid service unless otherwise specified.

g.7. Line numbering:

a) For line numbering system reference
should be made to the Employer 's line
numbering specification.

b) Line numbers shall be assigned to all lines
with the following origins and destinations:

e From individual equipment item to

individual equipment item;

e From individual equipment item and vice
versa. Another number is required for the
line located at the downstream of equipment;

e From line to line (exceptions: control
valve bypass, block valve warm-up and
equalizing bypasses, and safety relief valve
bypass;

e From unique equipment to the same
unique equipment item (except level
standpipes);

e From line or equipment to atmosphere,
funnel, of closed drainage system (exception:
continuous process vent stacks and process
drains).
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¢) Pipeline numbers shall be prefixed, from
source to Unit battery limit with the Unit
number of the Unit of origin.

d) A new line number is requires when the
pipe design condition can very (e.g.,
downstream of the control valve assembly) or
when a new piping class is to be specified.
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