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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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1. SCOPE

1.1 This Standard specification contains the
minimum requirements, for portable blast
cleaning machines for the purpose of cleaning
and finishing for use in Iranian Gas, Petroleum
and Petrochemical Industries. Compressed air
shall be used for propelling loose abrasives
against the work surface for the purpose of
cleaning and finishing.

1.2 Compliance by the blast machine Vendor
with, provisions of this Standard specification
does not relieve him of his responsibility of
furnishing  properly designed equipment,
mechanically suited to meet operating
conditions specified.

1.3 The machine shall be the product of a
manufacturer regularly engaged in
manufacturing of abrasive blasting machines
and shall have been in regular production by the
manufacturer for at least three years.

14 No exceptions or deviations from this
Standard are permitted without prior written
approval of the Company. The intended
deviations or exceptions shall be listed
separately along with the reasons thereof for
purchaser’s consideration.

Note 1:

This standard specification is reviewed and
updated by the relevant technical committee on
Oct 2003, as amendment No. 1 by circular No.
195.

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.
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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.

IPS (IRANIAN PETROLEUM STANDARDS)

IPS-E-GN-100 "Engineering Standard for
Unit"

ISO (INTERNATIONAL ORGANIZATION
FOR STANDARDIZATION)

ISO 36: "Rubber, Vulcanized or
Thermoplastic- Determination
of Adhesion to  Tensile
Fabric'"1993

ISO 37: "Rubber, Vulcanized or
Thermoplastic- Determination
of Tensile Stress-Strain
Properties" 1994

ISO 188:  "Rubber, Vulcanized or
Thermoplastic- Accelerated
Ageing and Heat Resistance
Tests"1998

ISO 1307: "Rubber and Plastics Hoses for
General-Purpose Industrial
Applications- Bore Diameters
and Tolerances on Length"1992

ISO 1402: "Rubber and Plastics Hoses and
Hose Assemblies-Hydrostatic
Testing"1994

ISO 1746: "Rubber or Plastics Hoses and
Tubing- Bending Tests"1998

ISO 3861: "Rubber Hoses for Sand and
Grit Blasting - Specification",
1995

&zl =Y

5l b slasjlabinl 5 b 4l el a o lalinl ol o
ol 30 aS as U cazlyie cpl el ool o )Lal 55 2o )b e
Sylslinl cpl 5l pisn wilas 318 colaul o9 ol
SHe oad S alpg ol )b ezl )0 Wedoo g
ol 00 00l LT o ol g Zub 5l dmy A Jlasd g 009
o dbee Dol BB eandg b g LB @8l 5l
oMol als plodil & Ll (alns (2l )b oo ezl
il e Joe e o] slocaws

(ol cdi o yluibwl) IPS
"Lm»lj Sl s ojl..\.;l.'ml" IPS-E-GN-100

(3 ol el s oslo i) 1SO

SN S ¢ ol e S ISO 36
1993 " >l ax b«

oS —pAleS b ead o SV ISO 37
1994 " 258 (538 = 55 sleeS s

— ol L oead S oS! ISO 188

5 odd gl (Soswyd (slagse]
1998 "LA; )J‘)J )é w5LD.o

Glp Sy g Sy slacils" ISO 1307
sloyhd = (egee Jaio slaop)l5
1992" Jsb slacs,loly, g ¢lygm

5 Sy G Sill asgems” ISO 1402
byl - eanS cam )b Sl
1994 " Ly

5 Sy gl a4l Loy ISO 1746
1998 " jias slagygosl — (Sedl

oy Sy Sl Clasis " ISO 3861
1995 " LSMJL' o\)‘)..' 9 ‘Swl.u ML@


Administrator
Underline


IE Jul. 2000/ Y ANy

IPS-M-GN-450(1)

ISO 4671: "Rubber and Plastics Hoses and
Hose Assemblies- Methods of
Measurement of
Dimensions'" 1999

ISO 8031: "Rubber and Plastics Hoses and
Hose Assemblies-
Determination of  Electrical
Resistance'"1993

ISO 8033: "Rubber and Plastics Hose-
Determination of  Adhesion
Between Components" 1991

3. UNITS

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

4. DESIGN AND CONSTRUCTION
4.1 Abrasive Vessel

Portable blast machines vessel shall be designed
for the maximum weight of abrasive 310 kg
which the vessel (single compartment) can
accept. For the larger capacity models generally
the double-compartment tank may be used.

The vessel shall be designed in accordance with
Section VIII, Div. 1 of ASME Code.

4.2 Blasting Nozzles

4.2.1 The nozzle through which the abrasive
blast is ejected shall have the following
functions:

1) Controlling the shape of the abrasive
stream and thereby the blasting pattern.

2) Serving as a means for directing the
stream.

3) Regulating the velocity of the blast.

4.2.2 Blasting nozzles with a straight orifice are
considered general purpose equipment and
normally may be made in different lengths. For
specified length of the straight orifice nozzle it
should be held at optimum distance of the
nozzle from the work surface to produce a
dispersed pattern.
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4.2.3 Blasting nozzles with orifices of the
venturi design (Fig. 1) are preferred for high-
production applications. The venturi shape
orifice of the nozzle shall accelerate the air-
abrasive stream in its extending section and
assure a uniform distribution of the abrasives
over the area of the blasting pattern.

4.2.4 For the blast cleaning of the inside
surfaces of pipes and cylinders, as well as of
other internal areas, angled nozzles with 1, 2 or
3 orifices directed at a 45-degree angle from the
axis are preferred.

4.2.5 To withstand, at very slow wear rate, the
substantial abrasive effect of the air-abrasive
stream passing through its orifice, the blasting
nozzle shall be manufactured from ceramic, cast
iron, tungsten carbide and boron carbide, cast or
sintered carbide with carefully lapped orifice
surfaces. Purchaser shall specify the material in
purchase order. To protect the nozzle from
harmful mechanical effects and also for
operating convenience, the carbide nozzle shall
be inserted into a jacket made of material with
cushioning properties, such as specially
compounded epoxy or low-rebound zinc alloy.

Nozzles’ fitting shall be flanged or threaded end
type whichever specified by the Purchaser.

4.2.6 Blasting nozzles may be manufactured
with different inside orifice diameters, each
required for operation with a specified pressure
of compressed air. A typical series of venturi
type nozzles shall be made in different sizes
with  the orifice dimensions and air
requirements; specified in clause 6.

4.2.7 If specified, a lever-actuated control device
may be mounted on or adjacent to the nozzle
coupling. The lever of this control device shall be
connected by a separate air line to the air inlet
valve on the blasting tank. Remote controls shall
be designed to operate by the "dead man" system,
shutting off the air when released by the operator
deliberately or unintentionally, such as in the
case of accidentally dropping the blasting end of
the hose.
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Fig. 1-DIAGRAM SHOWING THE OPERATION OF A BLAST NOZZLE WITH VENTURI TYPE
ORIFICE, THAT SUBSTANTIALLY INCREASES THE VELOCITY OF THE BLAST AND
ASSURES UNIFORM ABRASIVE SPREAD WITHIN THE BLAST PATTERN.
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Fig. 2-REMOTE-CONTROL ACTUATING-LEVER MOUNTED ON THE BLAST HOSE,
ADJACENT TO THE NOZZLE HELD IN THE HAND OF THE OPERATOR. DETAILS OF THE
COUPLING ATTACHED OVER THE HOSE, WITH THE INTERNAL THREAD MATING WITH

THE THREADED END OF THE NOZZLE ARE ALSO VISIBLE.
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Detail Description:
1) Blast hose
2) Nozzle coupling
3) Actuating-lever
4) Control air lines
5) Nozzle assembly
6) Mounting straps

4.3 Blast Hoses

4.3.1 The hose shall be suitable for working
pressures up to 0.63 MPa in accordance with
ISO 3861:1995.

4.3.2 The hose shall be antistatic and consist of:

a) A rubber lining which is highly resistant
to abrasion;

b) A reinforcement applied by any suitable
technique;

C) An abrasion resistant outer rubber cover.

The lining and cover shall be of uniform
thickness, reasonably concentric, and free from
air holes, porosity and other defects.

4.3.3 Dimensions and tolerances

4.3.3.1 Bore diameters shall be in accordance
with the nominal dimensions given in table 1.
The tolerance shall be in accordance with ISO
1307.
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TABLE 1- BORE DIAMETERS
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4.3.3.2 When measured in accordance with the
method described in ISO 4671, the thickness of
the lining and the cover shall not be less than
the values given in table 2:
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TABLE 2 - MINIMUM THICKNESS OF LINING AND COVER
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NOMINAL BORE

. LINING(mm) COVER(mm)
ol Elygu .
Crosleo)  yiws] (Groskeo) GiS'9
Up to and including 19 mm 5.0 1.5
yoskis 14 Jalis 5
Above 19 mm 6.0 1.5
Sorkee VA 51 5V

4.3.3.3 The minimum length of hose shall not
be less than 10 m. The tolerance on length shall
be within +1% of nominal length.

Hoses shall be supplied in lengths 10, 20, 30
and maximum 40 meters.

5. REQUIREMENT OF AIR, POWER, AND
ABRASIVE

Unless otherwise specified, abrasive
requirements of blast cleaning machines
generally shall not be less than the values given
in table 3:
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TABLE 3 - AIR, POWER, AND ABRASIVE REQUIREMENTS OF BLAST
bl owizls 00la 5 3t sl « 199 Sl ¥ Jpur

NOZZLE ORIFICE INSIDE DIA. (mm)
(ronlie) dlg) o di3g) (Jgyo ylab

3.175 | 476 | 6.35 794 | 9.525 | 11.11 | 12.7

AIR REQUIREMENT, 0.63 MPa (m*/min)
(4285 3 S o) Sl +/PY 5Li 050 slso

0.525 | 1.16 | 2.10 | 3.57 | 490 | 6.80 | 8.75

POWER (KW)
(s 5bS) 32 Ol

2.61

5.891 | 10.59 | 18.05 | 24.76 | 34.38 | 44.22

SAND USAGE PER HOUR(Kg)

63.5

135 254 420 596 821 1052
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6. MATERIALS

6.1 Materials of construction shall be the
manufacturer’s standard for the specified
operating conditions, except as required or
prohibited by the purchase order or by this
Standard.

6.2 Materials shall be identified in the proposal
with their applicable ASTM, AISI, ASME, or
SAE numbers, including the material grade.
When no such designation is available, the
Vendor’s material specification, giving physical
properties, chemical composition, and test
requirements shall be included in the proposal.

6.3 The Vendor shall specify ASTM optional
tests and inspection procedures necessary to
ensure that materials are satisfactory for the
service. Such tests and inspections shall be
listed in the proposal. The Purchaser should
consider specifying additional tests and
inspections.

6.4 The Purchaser will specify the presence of
any corrosive agents in the environment,
including constitute that may cause stress
corrosion cracking.

6.5 The blast hose specification shall be in
accordance with 4.3.

6.6 Vendors shall specify the suitable abrasive
for the machine.
7.NAMEPLATES

7.1 The nameplate shall be made of 18% CR-
8% NI stainless steel or equivalent. Securely
fastened by pins of a similar material, and
located for easy visibility.

7.2 The following shall appear on the name plate:
- Equipment number
- Order number
- Vendor’s name
- Serial number

- Air requirement
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- Sand usage

- Nozzle orifice inside diameter

8. ACCESSORIES

8.1 The following accessories shall be furnished
for air-blasting machine:

a) Inlet air hose,

b) Moisture separator,

¢) Drain valve,

d) Air pressure gage,

e) air inlet valve,

f) Choke valve (anti-clog),

g) Abrasive regulator,

h) Tank quick snap coupling,
i) Hose quick snap coupling,
J) Abrasive tank sealing plunger,
k) Exhaust valve,

I) Exhaust silencer.

Typical cross-sectional diagram of a movable
air-blasting machine is shown in Appendix A.

8.2 Unless otherwise specified the blast
cleaning machines shall be equipped with two
wheels and a leg for third point support.

9. INSPECTION AND TESTING
9.1 General

9.1.1 The Vendor shall provide the Purchaser
with advance notification of certain shop
inspections and testing as outlined in the
Purchase Order or other agreement. The
Purchaser’s representative shall have free entry,
after prior notification by the Purchaser, to all
Vendor and subvendor plants where work upon
or testing of the equipment is in progress.

9.1.2 It shall be the responsibility of the Vendor
to notify subvendors of the Purchaser’s
inspection requirements.
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9.2 Inspection

9.2.1 Vendor shall submit all inspection and test
certificates to the Company.

9.2.2 All painting of surfaces of pressure-
containing parts shall be deferred until the
specified inspection of that part is completed.

9.3 Testing
9.3.1 General

9.3.1.1 The Vendor shall notify the Purchaser
not less than 15 days prior to the date the
equipment will be ready for testing.

9.3.1.2 The Purchaser’s acceptance of shop test
result shall not constitute a waiver of the
Vendor’s obligation to provide equipment that
meets all specified operating conditions.

9.3.1.3 When specified, the Purchaser reserves
the right to witness or observe the testing,
dismantling, inspection, and reassembly of
equipment.

9.3.2 Pressure tests

Pressure containing parts (including abrasive
vessel, moisture separator, pipes) shall be tested
hydrostatically at a minimum of 1% times the
maximum allowable working pressure but not
less than 1.4 MPa gage.

9.3.3 Blasting hose test

9.3.3.1 Tensile strength and elongation test shall
be carried out in accordance with method
described in BS ISO 37: 2005/ ISO 37:1994
using dumb-bell test pieces of Type 1
dimensions. The test shall be carried out on test
sheets of the appropriate rubber compound
vulcanized under the same conditions as the
hose.

The rubber used for the lining and the cover
shall have a tensile strength and elongation at
break not less than values given in table 4:
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TABLE 4 - MINIMUM VALUES OF TENSILE STRENGTH AND ELONGATION AT BREAK
S 30 Job 0b35 g (S b Algas 8,1 -F Jgur

COMPONENT TENSILE STRENGTH (MPa) | ELONGATION AT BREAK (%)
£3> (S ) (s U (M0 30) (KidewS j0 Job ool
LINING 14 400
Sl
COVER 10 300
59,

Based on table 2 of ISO 3861: 1995

Adhesion shall be determined by the method
described in ISO 36:1993/ ISO 8033. The
adhesion between lining and reinforcement,
between layers of reinforcement and between
cover and reinforcement shall be not less than
2.0 KN/m.

9.3.3.2 When carried out hydraulic pressure test
in accordance with the method described in ISO
1402, the hose shall comply with the
requirements of the table 5 and shall show no
cracks or leaks at proof pressure.

ISO 3861:1995 51 Jgas ool
ISO 36:1993 / ;5 cals ools 7,8 (s, 4 Wb (Soces
C0ALS Cughl 5 yiwl  (Sdiss 00,5 s ISO 8033
Rls 0diS Cugli g 4S5, w5 odnS Zas® sbaay o

2l e p Giged obS Ve Sl S

3 o8B 03ld Zyh by Geb a5 el Sl VoYY
O Jgo Slell b ol 0o 5 Sliws! jLzd 5051 ISO 1402
Syl Glailas e il olg¥ jLud o g ol aily calas

by ol o (S99

TABLE 5 - HOSE HYDROSTATIC REQUIREMENTS
Sld plawo! jLS Sl -0 Jgus

PROPERTY REQUIREMENT
S el
PROOF PRESSURE 1.25 (MPa)
oS L (Sl EN /Y0
CHANGE IN DIAMETER AT PROOF PRESSURE +10(%)
olsF JLES o o s (hoy3) 1 -
CHANGE IN LENGTH AT PROOF PRESSURE +8(%)
olgS JLad yo Jobo yo yuuss (duo,0) A
TWIST AT PROOF PRESSURE (MAX.) 60°/m
(i) olgS L3 )> iomn ey az o e
BURST PRESSURE 2.5 (MPa)
oS Las (JSubKs) Y/

Based on table 4 of ISO 3861:1995
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9.3.3.3 When tested in accordance with the
method described in ISO 8031:1943, the
electrical resistance shall not exceed 2.0 MQ/m
(2x10° ohm/m).

9.3.3.4 After accelerated ageing as specified in
ISO 188 for 3 days at a temperature of 70°
C£1°C, the tensile strength and elongation at
break of rubber used for the lining and cover, as
determined by ISO 37, shall not vary from the
initial values by more than the values given in
table 6.

b oS oS Lt (oS (B Cenglia Y-F-Y-4
5 ks 098 9031 ISO 8031:1943 |5 oy ools #,5 g,

Al i Gie o2l YV e) ey aal K0 Y/

4 S (St s Job obojl g canS O F-F-¥-4
180 37 Gib o (rasd il (557, 5 il 3 3, 1S
Ve ) los 5o 5, Vol oad mped (Sosw 5l
5 Gt adsl polis 5yl ISO 188 b ugeandias 4y

WS wd £ Jgdz 50 ouds oaly olde

TABLE 6 - MAXIMUM VARIATION IN TENSILE STRENGTH AND ELONGATION AT BREAK
AFTER AGEING

005 039wy 3l gy (KidwS jo Job b3l g (kS SU 5o i Ol s —F Jgu

PROPERTY MAXIMUM VARIATION FROM INITIAL VALUES (%)
SR adgl polie I Aoyt
TENSILE STRENGTH 25
S b
ELONGATION AT BREAK +10t0-30
iS55 s sl AR

Based on table 3 of ISO 3861:1995

9.3.3.5 Flexibility

When determined in accordance with method A
of ISO 1746:1983, using a minimum diameter
of curvature C of ten times the nominal bore
(see table 1), the ratio T/D of the external
diameter T of the hose/ when Bent, to the
external diameter D of unbent hose shall not be
less than 0.8.

10. CONFLICTING REQUIREMENTS

In case of conflict between documents relating
to the enquiry or order, the following priority of
documents (whichever more stringent realized
by Company) shall apply:

- First Priority Purchase order and

variation thereto.

- Second Priority : Data sheets and/or

drawings.
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- Third Priority: This Standard.

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

11. PREPARATION FOR SHIPMENT

11.1 The Vendor shall provide the Purchaser
with the necessary instructions to preserve the
integrity of the storage preparation after the
equipment arrives at the job site.

11.2 Preparation for shipment shall be made
after all testing and inspection of the equipment
has been accomplished and the equipment has
been approved by the Purchaser. The
preparation shall include at least that specified
in 11.2.1 through 11.2.8.

11.2.1 All exterior surfaces except machined
surfaces shall be given a coat of the
manufacturer’s standard paint.

11.2.2 All exterior machined surfaces shall be
coated with a suitable rust preventive.

11.2.3 The interior of the equipment shall be
clean and free of scale, welding spatter, and
foreign objects.

11.2.4 All flanged openings shall be provided
with metal closures at least 4.8 millimeters
thick, with rubber gaskets and at least four full-
diameter bolts.

11.2.5 All threaded openings shall be provided
with steel caps or solid-shank steel plugs.

11.2.6 Lifting points and lifting lugs shall be
clearly identified.

11.2.7 The equipment shall be identified with
serial number. Separate shipment of materials is
not allowed.

11.2.8 One copy of the manufacturer’s standard
instruction shall be packed and shipped with the
equipment.
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12. GUARANTEES AND WARRANTIES

All equipment and component parts shall be
guaranteed by the Vendor against faulty design,
defective or improper materials, poor
workmanship, and failure due to normal usage
for one year after being placed in the specified
service, but not exceeding 18 months after the
date of shipment. If any defects or malfunctions
occur during the warranty period, the Vendor
shall make all necessary or desirable alterations,
repairs, and replacements free of charge.
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APPENDICES TS

APPENDIX A Al Cewgny

A= Air Hose loa Sl J= Blasting Hose ool Sals
B= Moisture Separator (5 @) o 0asS o K=Single Compartment Tank ahioe ST 35
C-= Drain Cock alss b L=Inspection Door; o3l dzy o
D= Air Pressure Gage oo i ,Lid M= Lifting Eyes (VL) 5,5 ail slodil>
E= Main Air Inlet Valve ol sl (509,5 puid N= Sealing "O" Ring s ol ail>
F-Anti-Clog Choke Valve 5285 0o ool el O- Sealing Plunger gt ol g absé 5ty
G- Abrasive Regulator ooyl olgs 0uiiS galats P= Abrasive Filling Head 0dizls dlge 0S4y )y
H=Tank Quick Snap Coupling O oy 0AS Cad> Q-Exhaust Valve el s
I= Hose Quick Snap Coupling Sty @y 005 i R= Exhaust Silencer 4l S ad>

Fig. 1-TYPICAL CROSS-SECTIONAL DIAGRAM OF A MOVABLE AIR-BLASTING MACHINE WITH
OPEN-JET OPERATION SHOWING THE PRINCIPAL ELEMENTS
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