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FOREWORD

The Iranian Petroleum Standards (1PS) 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
aso 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
No0.19, 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, Nationa 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 documents.

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 al 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 aprovision 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

This Standard gives technical specifications and
general requirements for the purchase of
"Centrifugal Pumps for Petroleum, Petrochemical,
and Natural Gas Industries', which is based on
API Standard 610, tenth edition October 2004 and
shall be read in conjunction with that document.

Guidance for Use of this Standard

The amendments/supplement to API Standard 610
given in this Standard are directly related to the
equivalent sections or clauses in APl Standard
610. For clarity, the section and paragraph
numbering of APl Standard 610 has been used as
long as possible. Where clauses in APl are
referenced within this Standard, it shall mean
those clauses are amended by this Standard.
Clauses in” API” that are not amended by this
Standard shall remain valid as written.

The following annotations, as specified
hereunder, have been used at the button right hand
side of each clause or paragraph to indicate the
type of change made to the equivalent clause or
paragraph of API.

Sub. (Substitution): The clause in APl shall be
deleted and replaced by the new clause in this
Standard.

Del. (Deletion): The clause in APl shal be
deleted without any replacement.

Add. (Addition) : The new clause with the new
number shall be added to the relevant section of
API.

Mod. (Modification): Part of the clause or
paragraph in APl shall be modified and/or the
new description and/or statement shall be added
to that clause or paragraph as given in this
Standard
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1. SCOPE

This standard contains the minimum requirements
for centrifugal pumps for use in refinery services,
chemical, gas, petrochemical plants and where
applicable, in exploration, and production.

Compliance with the provisions of this standard
does not relieve the vendor of his responsibility of
furnishing centrifugal pump of proper design,
mechanically suited to meet operating guarantees
at the specified service conditions. No deviations
or exceptions from this standard shall be
permitted, without explicit approva of the
Company.

Intended deviations shall be separately listed by

the vendor, supported by reasons thereof and

submitted for the Company's consideration.
(Mod)

Note 1:

This is a revised version of the standard
specification by the relevant technical committee
on Jun. 2002, which is issued as revision (1).
Revision (0) of the said standard specification is
withdrawn.

Note 2:

This bilingual standard is a revised version of the
standard specification by the relevant technical
committee on Jun 2009 which is issued as
revision (2). Revision (1) of the said standard
specification is withdrawn.

Note 3:

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

2. REFERENCES STANDARD

2.1 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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IPS (IRANIAN PETROLEUM STANDARDS)
IPS-E-GN-100 "Engineering Standard for Units"

IPS-M-EL-131"Material and Equipment
Standard for Low Voltage
Induction Motors"

IPS-M-EL-132"Materia and Equipment
Standard for Medium and High
Voltage Induction Motors"

IPS-M-PM-240"Material and Equipment
Standard for General Purpose
Steam Turbines "

IPS-M-PM-250"Material and Equipment
Standard for  Petroleum
Petrochemical and Natural gas
Industries — Steam Turbines-
Special Purpose Applications'

|PS-M-PM-260"Material and Equipment
Standard for Gas Turbines for
Petroleum, Chemical, and Gas
Industry Services'

IPS-M-PM-290"Material and Equipment
Standard for  Reciprocating
Internal Combustion Engines"

IPS-M-PM-300"Material and Equipment
Standard for Special Purpose
Gear Units"

IPS-M-PM-310"Material and Equipment
Standard for Special Purpose
Couplings'

IPS-M-PM-320"Material and Equipment
Standard for Lubrication, Shaft
Sealing and Control-Qil Systems
and Auxiliaries for Process
Services'

IPS-E-PM-385"Engineering  Standard  for
Machinery Piping"

IPS-M-PM-230"Material and Equipment
Standard for Specia Process
Fans'

IPS-G-SF-900 "General Standard for Noise
Control and Vibration"
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ISO (INTERNATIONAL ORGANIZATION
FOR STANDARDIZATION)

7268 "Pipe Components- Definition of
nominal pressure’

3. TERMS AND DEFINITIONS

3.3 Barrier Fluid

Externally supplied fluid, at a pressure above the
pump seal chamber pressure, introduced into an
Arrangement 3 seal (pressurized dual mechanical
seal) to completely isolate the pump process
liquid from the environment. (Mod)

3.5 Buffer Fluid

Externally supplied fluid, at a pressure lower than
the pump seal chamber pressure, used as a
lubricant and/or to provide a diluent in an
Arrangement 2 seal (unpressurized dual (tandem)
mechanical seals) (Mod)

3.60 Pressure — Temperature Ratings

The international  nomenclature  "pressure
nominal" written as PN 20, 50, 68, 100, 150, etc.
has been used for flange ratings in accordance
with ASME B16.5, B16.47, 1ISO 7268.  (Add)

3.61 Hazardous Services

Any service in one or more of the following
categories.

Category 1:

1. Liquids containing hydrogen sulphide in
concentrations above 600 mg/kg.

Liquids consisting of or containing, lethal
substances as indicated in the data/requisition
sheet. Examples of lethal substances include, but
are not limited to, HF acid, phenol, concentrated
sulphuric or nitric acid.

Category 2:

1. Liquids consisting of, or containing, toxic
substances as indicated in the data/requisition
sheet. Examples of toxic substances include, but
are not limited to, benzene, toluene, MEK,
ethylene oxide.

2. Hydrocarbon liquids at an operating
temperature above their auto-ignition temperature.
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Category 3:

1. Hydrocarbon liquids with a sea chamber
vapour pressure higher than 5 bar-a.

2. Hydrocarbon services of butane (C4) or lighter.
(Add)

4. CLASSIFICATION AND DESIGNATION
4.2 Pump Designations

4.2.10 Pump type BB4
Add "note" to this clause

Note:

Usage of pump type BB4 shall be limited as far as
possible and shall not be used for applications
handling flammable, hazardous and toxic fluid or
for boiler feed pump. (Mod)

4.3 Units and Governing Requirements

4.3.1 Data, drawings, hardware and maintenance
dimensions of pumps shall be in the SI system of
measurements and requirements of |PS-E-GN-
100 shall be followed. Use of an ISO Standard
data sheet (see Annex N, Figure N.1) indicates the
Sl system of measurements shall be used.

(Sub)

4.4 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.

(Add)

4.5 Selected equipment shall be in all respects
well within the range of the manufacturer's
proven experience and shall not involve the use or
application of any prototype design or
components. (Add)
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5. BASIC DESIGN
5.1 General

5.1.10 Replace the second paragraph of this
clause by:

The Net Positive Suction Head Available
(NPSHA) shall exceed the Net Positive Suction
Head Required (NPSHR) by at least 1 meter
throughout the range from minimum continuous
stable flow up to and including the rated capacity.
If the suction pressure at the pump is less than
atmospheric, this margin shall be at least 2
meters. From rated capacity up to 125% of best
efficiency point the NPSHR shall not exceed the
NPSHA. (Mod)

5.1.13 Pumps shal have stable head/flow rate
curves which continuously rise by at least 5%
from rated capacity to shut-off. The gradient of
the tangent to the curve shall continuously
decrease from 125% of the best efficiency point
to minimum continuous stable flow and shal
remain positive.

If parallel operation is specified, the head rise
from rated point to shutoff shall be at least 10 %.
Using discharge orifice as a means of providing a
continuous rise to shutoff is subject to Company's
approval. (Sub)

5.1.16 Pumps shall be designed & manufactured
to minimize the generation of noise and shall not
exceed the noise limits given in the following
table, at 1m from the equipment surface.
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If the equipment produces impulsive noise, the
above limits shall be taken 5dB lower, thus 82dB
for pump and 85dB for the pump + driver.

The above requirements apply in the absence of
reverberation and background noise from other
sources, and for al operating conditions between
minimum flow and rated flow.
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Where excessive noise from eguipment can not be
eliminated by low noise design, corrective
measures preferably should take the form of
acoustic insulation for pipes, gearbox, etc. where
noise hoods are proposed, prior approva of the
Purchaser shall be obtained regarding
construction, materials and safety requirements.

Noise control measures shal cause neither
hindrance to operations nor any obstruction to
routine maintenance activities. Regquirements of
| PS-G-SF-900 shall be followed. (Sub)

5.1.30 Pumps for offshore installations shall be
suitable for an outdoor marine environment with
100% relative humidity. (Mod)

5.1.32 Where applicable, horizontally centerline
mounted pumps are preferred in al services.
Vertical pumps shall be limited to services where
NPSH limitations make horizontal pumps
impractical. (Add)

5.3 Pressure Casing

5.3.6 Pump regions that are subject to the suction
pressure are to be designed for the maximum
allowable working pressure. (Mod)

5.3.8 The inner casing of double casing pumps
shall be designed to withstand the maximum
differential pressure plus 5%, or 350 kPag,

whichever is greater. (Mod)
5.3.9
d) Boiler Feed Water Pumps (Mod)

5.3.15 Pressure casings shall not be of the
multiple segmented type for the inner casing of
pump type BB5. (Add)

5.4 Nozzles and Pressure Casing Connections

5.4.3.10 Pumps shall be furnished with casing
drain connection. The casing drain shall be
provided with block valves and be flanged at the
edge of the base-plate unless otherwise specified.
When pressure gauge connections are required,
they shall be 3/4 in. NPT. No other tapped
openings shall be furnished in the suction or
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discharge volutes, or other high velocity areas of

the pump. All connections on the pump and seal

plate shall be readily accessible for field piping.
(Mod)

5.4.3.12 Pressure gauge connections shall not be
provided on the pump casing. (Add)

5.4.3.13 Each casing and stuffing box connection
shall be Identified by name and drawing reference
letter on a corrosion resistant metal tag attached to
the connection. (Add)

5.6 Rotors

5.6.16 Shaft sleeves are required for all pumps.
Shaft sleeves shall be coated with Colmonoy 6 or
stellite 6 over the areain contact with the flexible
sealing member. Materids with  better
performance may be used if approved by the
purchaser. (Add)

5.7 Wear Rings and Running Clearances

5.7.1 Wear rings shal be securely fastened to
prevent movement by either hydraulic pressure or
mechanical forces. (Mod)

5.7.3 Renewable wear rings, if used, shall be held
in place by a press fit with locking pins, screws
(axial or radial). Unless otherwise specified, tack
welding of wear rings shall not beused.  (Mod)

5.74

a) Running clearances (including As-built
clearances) defined In APl Std 610 shall be
provided by the pump supplier unless specific
approval has been granted for deviation.
(Mod)

d) If supplier requires warm-up or cool-down of
any quoted pump service, details of the
procedure, including time and temperature
requirements shall be stated in the proposal.

(Add)

5.8 Mechanical Shaft Seals

5.8.8 Vertical pumps with mechanical seal shall
have a vent connection on the box or flush piping
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located to assure fluid at the seal face before start-
up. The vendor shall furnish a vent valve unless
otherwise specified. (Mod)

5.9 Dynamics
5.9.1 General

5.9.1.1 All pumps with hydrodynamic bearings
operating above the first critical speed shall have
the amplification factor checked on test by the
method specified (coast-down recording). (Add)

5.9.2 Torsional analysis
59.26 Torsiona analysis report shal be

submitted for purchaser review and approval, if
required by the requirementsof 5.9.2.1.  (Mod)

5.9.4 Balancing

have the
(Mod)

5.9.4.3 Multi-stage pumps shall
assembled rotors dynamically balanced.

5.10 Bearings and Bearing Housings
5.10.1 Bearings

5.10.1.2 When hydrodynamic thrust bearings are
proposed, the following shall apply:

a) Pump hydraulic design shall be such that
axial loads are unidirectional under al
operating conditions.

b) The pump vendor shall submit with his bid,
curves showing the variations of axial load
with capacity (Zero flow to % 125 flows) for
design internal clearances and two times design
internal clearances.

For variable speed units, similar curves for
maximum continuous speed and minimum
continuous speed shall be submitted.  (Mod)

5.10.1.7 Vertical pumps shall be provided with
their own thrust bearing to carry rotor weight and
pump generated axia forces and not depend on
driver mounted axial bearings. This does not
apply for vertical single stage in line pumps.

(Add)
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5.10.2 Bearing Housing

5.10.25 When sdty water is specified by
purchaser for cooling, the materials to be
employed in the cooling system shall be approved
by purchaser. (Mod)

5.11 Lubrication

5.11.2 Where a pressure lubrication system is
specified, the system shall be designed in
accordance with APl 614 and |PS-M-PM-320

(Add)

5.12 Materials
5.12.1 General

5.12.1.1 Materials not in accordance with Annex
G, Table G.1 shall be specifically highlighted in
the proposal as a deviation from the purchaser
specification. Explanation for the deviation(s) and
stated experience(s) with the proposed materials
in the service quoted shall be detailed in the
proposal (see 2.11.1.2 below). No copper or
copper alloys are permitted. (Mod)

5.12.1.2 Materia shall be identified by reference
to applicable international standards such as
ASTM, ASME, DIN, BS including the material
grade (Table H.2 and H.3 may be used for
guidance). (Mod)

5.12.1.8 Vendor shall furnish materia certificates
that include chemical analysis and mechanical
properties for the heats from which the material is
supplied for pressure-containing castings and
forgings, impellers and shafts. Unless otherwise
specified, piping nipples, auxiliary piping
components, and bolting are excluded from this
requirement. Supplier shall make available for the
Purchaser inspectors, all documentation available
on furnished casting including purchasing
specifications, shipping documents, and material
certification of compliance. (Sub)

5.12.1.15 Pumps handling sea water or brine
above 40°C (104°F) Contaminated with oil and
H,S shall be fabricated in a super duplex stainless
steel or amore corrosion resistant material.(Add.)

5.12.1.16 The manufacturer's quality control
program shall be made available for review by the
purchaser, or his representative, at the inquiry
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stage or whenever requested. (Add)
5.12.3 Welding

5.12.3.2 The following are required for repair of
pressure retaining castings:

» Standard procedure for casting repairs shall be
submitted to purchaser for approval prior to
start of the casting repair.

* Un-acceptable imperfections shall be removed
and their complete removal shall be verified by
additional examination.

 After repair by welding has been made, the
finished surfaces of all repair welds shall be
inspected according to the same quality
standard required for the original casting.

» The casting defect that constitutes any of the
following shall be considered as a major defect;

a) having leaked on hydrostatic test due to
the defects

b)The depth of any cavity prepared for repair

by welding exceeds 20% of the wall
thickness, or 25 mm, whichever isthe lower.

C)Any cavity prepared for welding is greater

than approximately 65000 mm?* (10 in?) in
area.

» For mgjor defects, defect and repair maps
shall be prepared and submitted to the purchaser
for his review prior to start of the repairs. On
this map the extent and location of the defect
and details of the repair procedure shall be
indicated.

» Welding repairs of major detects, for pressure-
retaining castings shall be stress relieved, heat-
treated after welding and radio-graphed.

(Mod)

5.12.3.5 With reference to API Standard 610 tenth
edition Appendix G Table G-1 welds for use in
the following services shall be stress relieved.

a) MEA, DEA, TEA-STOCK SOLUTIONS

b) Hydrofluoric acid concentration greater than
96%. (Add)
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5.13 Nameplates and Rotation Arrows

5.13.1 The text on nameplates shall be in English
language and the data shall be as specified in data

sheets. (Mod)
5.13.2
k) Manufacturer's name (Mod)

6. ACCESSORIES

6.1 Drivers

6.1.3 Motors as the pump drivers shall be in
accordance with IPS-M-EL-132, or |IPS-M-EL-
131 and characteristics specified in data sheets.

(Mod)

6.1.8 Steam turbine drivers shall confirm to API
611 and |PS-M-PM-240, or APl 612 and |PS-M-
PM-250 as specified in data/requisition sheets.
Steam turbine drivers shall be sized to deliver
continuously 110 % of the pump rated power at
normal steam conditions. (Sub)

6.1.9 Gear units shall conform to APl 613 and
IPSM-PM-300 or APl 677 as specified in
data/requisition sheets . (Sub)

6.1.11 Gas turbine drivers shal confirm to API
616 and IPS-M-PM-260 as specified in
data/requisition sheets. (Add)

6.1.12 Diesel and gas engine drivers shall confirm
to IPS-M-PM-290 as specified in data/requisition
sheets. (Add)

6.1.13 For motor drivers, the gland connection of
the conduit box shall be arranged to permit cable
connection without excessive bending. (Add)

6.2 Couplings and Guards

6.2.3 Couplings shall be balanced to 1SO 1940-1
grade G6.3 or G2.5, Whichever is specified by the
company. (Sub)

6.2.4 Couplings shall meet the requirements of
ISO 14691 or APl 671 and |PS-M-PM-310
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whichever is specified by the company (Sub)
6.2.14 Coupling guard shall be of non sparking
material. (Mod)

6.3 Base-Plates

6.3.14 A minimum of four alignment positioning
screws shall be provided for each drive element to
facilitate horizontal adjustments. (Mod)

6.3.19 Unless otherwise specified anchor bolts
will be furnished by the vendor. The vendor shall
provide for sufficient anchor bolting to withstand
nozzle reaction forces during pump start-up and
operation. (Sub)

6.3.21 Base-plate welding shall be continuous.
(Add)

6.3.22 The base-plate shall be furnished with
two earthing lugs situated diagonally opposite

each other at either end of the unit. (Add)
6.4 Instrumentation
6.4.2.2 Sleeve bearing pumps shall have a

provision to permit shaft vibration measurements

using a non contact vibration probe at each

bearing, when required by specific condition.
(Mod)

6.5 Piping and Appurtenances
6.5.1 General

6.5.1.1 Piping shall be in accordance with |PS-E-
PM-385. (Sub)

6.5.1.2 Standard materials for cooling water
piping shal be seamless steel piping. Copper
tubing and brass fittings are not acceptable.

(Mod)

6.5.1.9 Piping and equipment shall be designed

and arranged for easy dismantling and
maintenance. (Add)

6.5.1.10 Openings shall be identified with metal
tags asto their intended services. (Add)

6.5.2 Auxiliary process fluid piping

6.5.2.9 Valves are required on al vent and drain
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connections. Vent outlets shall be taken down to
the base plate. (Add)

6.5.2.10 For corrosive and sour services attention
is drawn to possibility of crevice corrosion at
socket welded fittings. For these services the
design of al welded joints shall be subject to the
purchaser approval. (Add)

7. INSPECTION, TESTING
PREPARATION FOR SHIPMENT

AND

7.1 General

7.1.8 The vendor shall operate a quality
management system to ensure that the technical
requirements of this Standard are achieved.
Purchaser may require demonstration of the
quality system, but this may be waived if the
system has been verified recently by an
accreditation scheme acceptable to purchaser.

The vendor shall ensure that QA requirements
specified in the enquiry and purchase documents
are applied to al materials, equipment and
services provided by sub-contractors and to any
free issue materials. (Add)

7.1.9 Purchaser's representative shall have the
right to reject any parts of equipment which do
not conform to the Purchase Order. (Add)

7.2 Inspection
7.2.2 Material inspection

7.2.2.1 There are two inspection classes (I and
I1), the selection of which is determined by
(7.2.2.1.1). After selection of the inspection class,
the required inspections are specified in
(7.2.2.1.2). (Sub)

7.2.2.1.1 Selection of inspection class

The inspection class for pump casings shall be
determined in accordance with the maximum
allowable working pressure/pumping temperature
relationship shown in Figure 1, as modified by
Notes 1 and 2:
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Blae -5k lre )15 )Las piSTas

Maximum allowable working pressure, Bar-a

Class |

7

Class I

-30

All other areas |:| = Inspection Class |

5 >y

Class |

Min/max temperature, °C

400 (o, 55L0) Lo JBlas/ 25T
= Inspection Class II I oo3b oo
[ 5l lams

Fig. 1 -Inspection Classes for Pressure-Containing Casings

)L&é CARS ‘5&41932.»' 2 )é gs“‘")).l'f Cg.la.w —‘ « K&J"

Notes:

1. Regardless of the above Figure, Inspection
class | shall apply for all pump casings in
hazardous service (3.61);

2. For double-casing pumps, the outer casing
pressure/temperature shall be used in the above
Figure to determine the Inspection Class of the
outer casing. The inner casing shall be
inspected to Class 1. (Add)

7.2.2.1.2 Material inspection requirements

Having determined the inspection class, the
material inspection requirements are given in
Table A below and the subsequent Notes. The
methods and acceptance criteria for radiographic,
ultrasonic, magnetic-particle or liquid-penetrant
examination of the welds or materials is specified
shall be in accordance with the standards shown
in Table 13 of APl 610, 10" edition.
Requirements of visual inspection of the welds or
materials shall be comply with 7.2.2.1.3  (Add)
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TABLE A-MATERIAL INSPECTION PER INSPECTION CLASS

3w 2 50 Slge o3k -l Jgua

TYPE OF REQUIRED MATERIAL INSPECTION
COMPONENT Slgo 35 3530 (w3l
(Note 1)
1521 g4 INSPECTION CLASS
o)l o
1 I
Casing - cast VI VI
(Note 2) plus "MT / PT (critical areas) plusMT / PT (critical areas)
S aisy, — alaisue plus RT/UT (critical areas)
Casing - wrought VI VI
(Notes 2, 3) plusMT / PT (critical areas) plusMT / PT (critical areas)
oad IS — alaie plus UT (critical areas)
Nozzle weld VI Vi
Golxe e plus MT / PT (100%) plus MT / PT (100%)
plus RT/UT (100%)
Butt weld VI VI
ad s plus MT / PT (100%) plus MT / PT (100%)
plus RT (10%) plus RT (100%)
Fillet weld Vi Vi
0aiiS 5y s> plusMT / PT (100%) plusMT /PT
Internals Vi Vi
Ao lgians
Auxiliary process Vi Vi
piping plus MT / PT (100%) plus MT / PT (100%)
ol aS g plus RT (10%) plus RT (100%)
NOTES : b g 9lok
1. -

VI =Visual Inspection

MT = Magnetic Particle Examination
PT = Liquid Penetrant Examination
RT = Radiographic Examination

UT = Ultrasonic Examination

2."Casing" includes all items of the pressure
boundary of the finished pump casing (e.g. the
casing itself and other parts such as nozzles,
flanges, etc. attached to the casing). "Critical
areas' are inlet nozzle locations, outlet nozzle
locations, casing wall thickness changes and
packing seal areas. The Manufacturer shall
submit, for Purchaser's approval, details of the
critical areas proposed to receive MT/PT/RT/UT.

3."Wrought" material includes forgings, plate and
tubulars.
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4.Timing of inspection

-VI/MT/PT shall be performed after final heat
treatment (not necessarily after stress relieving
for carbon steel material) in the final machined
condition.

-RT/UT of castings shall be performed after
final heat treatment (not necessarily after stress
relieving) but need not be in the final machined
condition provided that the thickness is within
20 percent of the final thickness. In any case the
radiographic  sensitivity  indicator  (e.g.
penetrameter) shall be selected based on the
final thickness.

-RT of welds and UT of wrought material and
welds shall be performed after final heat
treatment (not necessarily after stress relieving).
UT of wrought material shall be performed
prior to any machining operations (e.g.
keyways, drilled holes etc.) which may interfere
with the UT examination.

5 -Liquid penetrant inspection shall be employed
only when magnetic particle inspection is not
feasible.

6 -Ultrasonic inspection shall be employ when
radiography is not feasible, and its application
shall always be considered when section thickness
exceeds 50 mm. (Add)

7.2.2.1.3 Visua Inspection (VI) shal be
performed in accordance with ASME V, Article
9. All surfaces shall be inspected. Acceptance
criteriafor pressure-containing steel castings shall
be in accordance with MSS SP-55. Acceptance
criteriafor other parts shall be in accordance with
the material specification and the Manufacturer's
documented procedures. (Add)

7.2.2.2 Remove "if specified” from the beginning
of the paragraph. (Mod)

7.2.2.3 Replace "if specified” by "Unless
otherwise specified” in the beginning of the

paragraph. (Mod)
7.3 Testing

7.3.1 General

7.3.1.2 Change 6 weeks to 8 weeks. (Mod)
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7.3.3 Performance test

7.3.3.1 Performance test shall include one hour
continuous running for mechanical checks. The
mechanical checks shall be carried out after
thermal  stabilization conditions have been
reached. (Mod)

7.3.3.6 Variable speed pumps shal be tested
additionally at other speeds (operating points)
specified in datalrequisition sheets including
maximum continuous speed and minimum
allowable speed. (Add)

7.3.3.7 When pumps are fitted with hydrodynamic
thrust bearings, axial loads shall be measured
during the performance test. The flow rates at
which axial loads are to be measured shall be
subject to agreement between purchaser and the
vendor, but should normally be shutoff, minimum
continuous stable flow, midway between
minimum and rated flow, and 125% of rated flow.
For variable speed units, axial loads shall be
measured a maximum continuous speed and
minimum continuous speed. (Add)

7.3.4 Optional tests
7.3.4.2 NPSHR test

7.3.4.2.1 NPSHR test shall be performed at each
test point [7.3.3.3 @)] except shut-off, unless
otherwise specified by the purchaser. (Sub)

7.3.4.3 Complete unit test

All pumps shall be tested at rated speed, in cases
where such testing is impractica because of
excessive pressure generation, excessive power
requirements or because of pump length (vertical
pumps), the vendor shall submit alternative
testing procedures with the proposal. (Mod)

7.3.4.4 Sound level test

Sound level tests shal be performed in
accordance with 1PS-G-SF-900. (Sub)

7.4 Preparation for Shipment

7.4.3.9 Each pump shall be properly identified as
required by the purchaser order. No material shall
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be shipped separately. Miscellaneous parts shall
be properly tagged or marked with the item
number for which they are intended. All such
parts shall be suitably boxed, firmly attached to
the base plate, and shipped with the unit.  (Mod)

7.4.3.11 Packing used in tests shall be removed
from the pump and new packing shal be
furnished for installation in the field suitable to
the duty. (Add)

7.4.7 Export packing and shipping should
conform to purchasers shipping and packing
instructions. This provision dose not relieve
vendors of his responsibility of proper shipping
and packing. (Add)

8. SPECIFIC PUMP TYPES

8.2 Between Bearing Pumps (Types BB1, BB2,
BB3 & BB5)

8.2.2 Rotor

8.2.2.3 Rotorswith shrink-fit impellers shall have
mechanical means to limit movement in the
direction opposite to norma hydraulic thrust to
0,75 mm (0,030 in) or less. (Mod)

8.2.6 Lubrication

8.2.6.5 Where a pressure lubrication system is
specified, the system shall be designed in
accordance with [PS-M-PM-320. (Mod)

8.2.6.6 Pressurized lubrication system is
preferred to be integrated to the base-plate of the
equipment. (Add)

8.2.8 Preparation for Shipment

8.2.8.1 The spare rotor or element shall be crated
in a meta container for transportation and
storage. The crating method shall be suitable for
at least 4 years storage. The container shall be
equipped for nitrogen blanketing. (Mod)

9. VENDOR'S DATA

9.2.3 Technical data

I) Delet "if specified” from the beginning of the
paragraph. (Mod)
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10. GUARANTEE AND WARRANTY

10.1 Mechanical

Unless exception is recorded by the Vendor in his
proposal, it shall be understood that the Vendor
agrees to the following guarantees and warranties

a) All equipment and component parts shall be

warranted by the vendor against defected
materials, design and workmanship for 1 years
after start-up or 18 months after shipment,
whichever islonger.

b) If any mal-performance or defects occur

during the guarantee and warranty period, the
vendor shall make all necessary dterations,
repairs and replacements free of charge, with
no field labor charges, on the purchaser's job
site. (Add)

10.2 Performance

The pump shall be guaranteed for satisfactory
performance at all operating conditions specified
on the data sheet. (Add)
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