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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, and  National
Petrochemical Company etc.

Purchaser :

Means the “Company'’ Where this standard is
part of direct purchaser order by the “Company”,
and the “Contractor” where this Standard is a part
of contract documens.

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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1. INTRODUCTION

The term of pressure vessels has a large variety
of applications in oil industries. It includes
process pressure vessels and receivers, drums,
towers, columns, heavy wall pressure vessels,
reactors, etc. Since all of these vessels have
different technical specifications from the point
of view of materials and engineering design,
which can not be verified under one subject of
heading, therefore, this Standard is prepared in

three parts as follow:

Part |

Part Il :

Part 111 :

Covers the minimum
Engineering and
Material — requirements
for process pressure
vessels, receivers,
towers and columns.

Contains the
Engineering and
Material — requirements
for trays and tower
internals.

Gives the minimum
Engineering design and
Material specifications
for heavy wall pressure
vessels and reactors and
additional requirements
for the internals of these
type of vessels.
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PART I

TOWERS, COLUMNS AND PROCESS
PRESSURE VESSELS

1. SCOPE

1.1 This Part of Engineering and Material
Standard covers the minimum requirements for
materials, design, fabrication, inspection and
testing, and preparation for shipment of unfired
pressure vessels, including towers, columns,
receivers, etc.

1.2 The requirements cover steel pressure
vessels of carbon steels, alloy steels, and
carbon steel clad or lined with stainless steels.

1.3 In all cases where more than one code or
Standard applies to the same conditions, the
company shall be consulted for selection of the
applicable standard.

Note 1:

This standard specification is reviewed and
updated by the relevant technical committee on
Feb. 2001, as amendment No. 1 by circular No.
140.

Note 2:

This bilingual standard is a revised version of
the standard specification by the relevant
technical committee on Jan 2010, 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.
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NACE/ISO (NATIONAL
ASSOCIATION OF CORROSION
ENGINEERS)

NACE MRO175/ISO 15156

"Petroleum and Natural Gas
Industries Materials for Use in
H,S-Containing Environments in
Oil and Gas Production "(2003)

RP0472 "Methods and Controls to Prevent
In-Service Environmental
Cracking of Carbon  Steel
Weldments in Corrosive Petroleum
Refining Environments"

API (AMERICAN PETROLEUM
INSTITUTE)
601 "Metallic Gaskets for Raised Face

Pipe  Flanges and Flanged
Connections  (Double Jacketed
Corrugated and Spiral-Wound)"

Publ. 941"Steel for Hydrogen Service at
Elevated Temperatures and
Pressures in Petroleum Refineries
and Petrochemical Plants"

ASME (AMERICAN SOCIETY OF
MECHANICAL ENGINEERS)

(BOILER AND PRESSURE VESSEL
CODE)

Section I1"Material Specification"

Section VIII, Division 1(2007)
"Pressure Vessels"

Section VIII, Division 2(2007)

"Pressure Vessels Alternative Rules"
Section V "Non-Destructive Examination"

Section IX"Welding and Brazing
Qualifications"

SA-370 "Standard Test Methods and
Definitions for  Mechanical
Testing of Steel Products "

(53185 swiidpe ko cyozxil) NACE /1SO

NACE MRO0175/ISO 15156
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B16.20 "Metallic Gaskets for Pipe
Flanges: Ring-Joint, Spiral-
Wound, and Jacketed"

B1.1 "Unified Inch Screw
Threads (UN and UNR
Thread Form)"

B 16.47 "Flanges  Larger  Than
DN600"

B 16.5 "Pipe Flanges and Flanged
Fittings"

B 18.2.2 "Square and Hex Nuts"

ASTM (AMERICAN SOCIETY FOR

TESTING AND MATERIALYS)

ASTM AS578 "Standard Specification for
Straight-Beam  Ultrasonic
Examination of Rolled Steel
Plates for Special

Applications"

ASCE (AMERICAN SOCIETY OF CILVIL
ENGINEERS)

ASCE-7-05 " Minimum Design Load for

Building and Other
Structures"

AWS (AMERICAN WELDING SOCIETY)

EJMA (EXPANSION JOINT
MANUFACTURERS ASSOCIATION, INC))

ISO(INTERNATIONAL ORGANIZATION
FOR STANDARDIZATION)

ISO 9001 "Quality Management

Systems — Requirements"

IPS(IRANIAN PETROLEUM STANDARDS)

IPS-E-TP-100 "Engineering Standard for
Paint"

IPS-E-GN-100 "Engineering Standard for
Units"
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IPS-D-ME-010 "Drawing Standard for
Vertical Vessel Support
Skirt Opening Details"

IPS-D-ME-002 "Drawing Standard for
Lifting Lug to Lift Vessels
Upto 60 Tons"

IPS-D-ME-003 "Drawing Standard for
Lifting Lug to Lift Vessels
Up to 200 Tons"

IPS-D-EL-413 "Reference Drawing
Grounding Installation
Details  Earthing  Lug

Category 400"

3. UNITS

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

4. CONFLICTING REQUIREMENTS

In the case of conflict between documents
relating to the inquiry or order, the following
priority of documents shall apply:

- First Priority: Purchase order and
variations thereto.

- Second Priority: Data sheets and
drawings.

- Third Priority: This Standard.

All conflicting requirements shall be referred to
the Purchaser in writing. The Purchaser will
issue confirmation document if needed for
clarification

5. DOCUMENTATION REQUIREMENTS
5.1 General

5.1.1 The vendor shall submit a proposed
schedule for the submission of drawings and
data to the Purchaser for approval. The vendor
shall furnish drawings in the quantity specified
by the Purchaser.

11

ol @ly ojubd aii" IPS-D-ME-010

" 5390 By )b als Al Fljgm

SisS el o lilisl " IPS-D-ME-002
Soy oSl gz aSL
" Ee b
S gl oluiliel azi" IPS-D-ME-003
Soyb o Saly ez AL
" Yo b
o5 Jlail casi e 4z IPS-D-EL-413
ooy Jlail 28 bl
"Fe acsae
buslg -¥
(S1) loasly Ll o pllas slice 1 o5 lusliul oyl
oS5T Ko il oo IPS-E-GN-100 s it b 3.lats
il 0as 0,L5l (,Ks0 axly 4y 5 il e 4o
olw! jo W plao -F
e g oliwl j3 EBLE 5 WS sezs g 4
3 5 6 Caslyl et i b il & Lgye
25 513 e b Sl 59
Ol Sl g 00,5 il = Jal caglyl -

Lo asss 9 lﬁ:jﬁ odls T wﬁg‘ -

Sylatsl pl : pguw Coglgl -
Sy 4 (8 Oygar wb obl ol D ple S

OO ey Sl ks Doge yo S 0eh ools gl
5,8 walys oo 1) sanl s cJlas

63w atmo Slol 1 -0

woges V-0

anl ly @olpnty asly o Wl saijle 110
053be ples g Sl 5 anl sl ol b 5 o asks
odd s 5 Ly 4 solaw 4 | by asds ol
Soles ags el


AKACO
Underline

AKACO
Underline

AKACO
Underline

AKACO
Underline

AKACO
Underline

AKACO
Underline

AKACO
Underline

AKACO
Underline

AKACO
Underline

AKACO
Underline


IS

Jan. 2010/ \YAA (o

IPS-G-ME-150(1)

5.1.2 The fabricator shall provide a detailed
drawing based on the submitted outline
drawing of the pressure vessel, including the
internals of the vessel. The following
information shall be included on the detailed
drawings and on other drawings and data sheet,
as applicable:

1) Order number,

2) Vessel component and tag number,

3) Material specification,

4) Complete dimensions, thicknesses,
and details of construction including
pictorial and dimensional location of
circumferential and longitudinal
seams, all nozzles on plan (or
orientation) and elevation views, and

all internals,

5) Size and pressure rating of all nozzles
on the vessel,

6) Head and shell thicknesses, head type,
flange type, and other details of
construction materials,

7) Total weight of vessel (empty),

8) Total weight of vessel (full of water),

9) Heat treatment requirements,

10)Non-destructive testing requirements,

11) Design pressure and temperature and
major structural loadings,

12) Joint efficiency,

13) Hydrostatic test pressure,
14) Corrosion allowance,

15) Reference drawings.

16) Design code

5.1.3 Manufacturing shall not proceed without
written approval of drawings by the Purchaser.
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5.1.4 Approval of drawings does not constitute
permission to deviate from any requirements in
the order unless specifically agreed to in
writing.

5.1.5 After the drawings have been approved,
the vendor shall also furnish certified electronic
files on Compact Disc (CD) in the quantity
specified.

5.2 Final Reports, Data Sheets, and Manuals

Installation, operations, and maintenance data
for each pressure vessel shall be provided no
later than the date of shipment. The data shall
include the following:

a) Manuals for instruments, valves, and
gage cocks furnished by the vendor
including special operating and maintenance
information.

b) Manufacturer’s data report, form U-1 of
the ASME code.

€) Manufacturer’s data report, form U-2 of
the ASME code.

d) Certified material records report
containing the complete chemical analysis,
physical properties, and location of each
plate, forging, and all other material subject
to pressure. Information covering alloy
material shall be included in the report even
though the material may not be subject to
pressure. The location of the plates,
forgings, and other material shall be
indicated on the as-built drawings.

e) Photostatic copies of recording charts
indicating temperature conditions during
thermal stress relief, The complete
temperature cycle of heating, soaking, and
cooling shall be indicated.

f) Hydrostatic test chart for each vessel.

g) Copy (Photo) of nameplate.

h) Records of N.D.T inspection.

i) A parts list shall be supplied for each
item of equipment furnished and shall be

complete with pattern, stock, or production
drawings numbers that completely identify
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each part so that the Purchaser can
determine part interchangeability with other
equipment  furnished by the same
manufacturer.

J) The Vendor shall submit a supplementary
proposal for spare parts other than the parts
included in the Vendor’s original quotation.

The supplementary proposal shall include
recommended spare parts for startup and 1
year of operation including assembly type
drawings, parts numbers, materials, prices,
and delivery. Parts numbers shall identify
each part for interchangeability purposes.
The supplementary proposal shall be
forwarded to the Purchaser after receipt of
approved drawings and in time to permit
ordering and delivery of parts with the
vessel.

k) W.P.S. (Welding Procedure
Specification) with supporting.

P.Q.R. (Procedure Qualification Record)
shall be submitted to the Purchaser.

I) Final drawings.
m) Final calculation.

6. MATERIALS
6.1 General

6.1.1 In general, all materials shall be in
conformity with the ASTM  Standard
specification. For equivalent material approval
of the Purchaser is required.

6.1.2 Proposals to use materials having a
specified maximum tensile strength greater
than 620 MPa (90,000 PSI) at room
temperature shall be submitted to the Purchaser
for approval.

6.1.3 Materials of construction for vessel
components shall be selected so as to produce
an economical design for the specified design
service conditions.

6.1.4 Cast iron shall not be acceptable.
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6.1.5 The use of carbon -2 moly materials is
not generally permitted. Exceptions shall be
subject to Purchaser’s approval and then only if
the working temperature does not exceed
400°C (750°F).

6.2 Pressure Parts

6.2.1 Some materials for typical conditions in
oil refinery services are listed in Appendix A of
this Standard.

6.2.2 Carbon steel materials for pressure
retaining parts for normal service are given in
Appendix B.

6.2.3 Pressure retaining materials to be welded
shall have the following chemical composition:
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Carbon content (C) : C < 0.25%

C < I¥D :(C) cp)S ke

Carbon equivalent (C eq.) : C eq. < 0.45%

(Ceq.):Ceq. < /50 Jobao oS

Where:

45 (oo &

Ceq.=C+ Mn/6 + (Cr + Mo+ V)/5+ (Ni + Cu)/15

6.2.4 Pressure retaining parts for hydrogen
service, where defined at a hydrogen partial
pressure at 7 kg/cm?, shall be selected in
accordance with Fig. 1 of API RP 941
“Operating Limitation for Steel in Hydrogen
Service".

6.2.5 Pressure retaining parts for H,S service,
where defined in table 1 of NACE/ISO
(National Association of Corrosion Engineers)
standard MRO175/ISO 15156, shall be selected
in accordance with the said standard.

6.3 Non-Pressure Parts

6.3.1 Materials of non-pressure retaining parts
to be directly welded to pressure retaining
parts, having a design temperature of 343°C
(650°F) or more, shall be of the same materials
as the pressure retaining parts.
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6.3.2 Steel plate for base rings, reinforcement
for skirt openings, saddles, external lugs for
platforms, ladders, insulation supports and pipe
supports shall be A 283 Gr.C or better. Angles
and rods shall be A 36.

6.3.3 Name plates shall be type 316 stainless
steel.

6.3.4 Internal support rings and lugs welded to
the shell or head made of killed steel shall be
made of the same material.

For other than killed steel vessels, the
following materials may be used except in case
of Paragraph 6.3.1.

a) Plates : ASTM A 283 Gr.C or equivalent.
b) Pipe : ASTM A 106 or A 53 or equivalent.

6.4 Expansion Joints

The design and fabrication for expansion joints
installed on vessel shell or other portions, shall
be in accordance with EJMA (Expansion Joint
Manufacturers Association) standard and
specific requirements.

s wly gledil> olp gV Gy Y-V-F
sl (25 GleSiss () slaaly by s gm
ol slaons JagSS 5 Bale slaows )l el 5 lagSens
b os,Shn 5 Lot il yige b A283 GEC il
asl A36
316 g9 3 Sy o¥ed Wb Slasine S, Y-Y-F
sk
ST FYNNCRIVE RIS &3¢ JUTOPII R A
Sl eyl o¥es 5l oo asle (SIS L atwg 4 oo
Sed aSlo i i
3590 sl &y 5 olge ¢ plyT Y5 g,k (ol 3 4
D oolaiwl b V-Y-7 G151 L
Ol Jole b C 00, ASTM A283 : 5,9 (A
of Jsle L ASTM A106 L AS3 :alg) (o

bt Y Lail F-5

sl bl b iy K0 b G,k anus,
il (bl Jlasl 85l yazsl) EIMA

6.5 Bolting S5 0-F
6.5.1 Bolting shall be selected per the g Bl 5 Jsoz bl il o) Sy V-0-F
following Table:
TABLE 1
Y oyl Jguo
DESIGN METAL TEMPERATURE BOLTS NUTS
b b sles b o e
°C GRADE ASTM STD. GRADE ASTM STD.
o Kl az o 03, ASTM o lastis! 03, ASTM st
29 to 427 B7 A 193 2(1) A 194
>427 to 593 B16 A 193 2H (1) A 194
538 to 815 BSM (4) A 193 8M A 194
-255t0 -102 BS (4) A320(3) 8 A 194
-101 to -29 L7 (5) A 320 41) (2) (5) A 194

Notes:

1) Nuts larger than 1/2 in (12 mm) shall not be
machined from barstock.

2) Nuts % in. and smaller shall not be
machined from cold finished barstock.
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3) ASTM A 193 Grade B8 bolts with ASTM A
194 Grade 8 nuts may be used as an alternative.

4) B8M and B8 bolts shall be strain hardened.

5) The test temperature for impact testing of all
L7 bolts and grade 4 nuts per ASTM A 320,
shall be -101°C (-150°F)

6.5.2 Stud bolts shall be threaded full length
with continuous threads.

6.5.3 Bolt length specified is the effective
thread le