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IN THE NAME OF GOD

FOREWORD

By their very nature, technical Specifications are continuously subject to modifications and
revisions. To strengthen their merit and usefulness, continuous improvements, addendum, deletion
of disparate information and consequently provision of updated revisions are to be made in order to
ascertain that such Specifications meet the current requirements, inclusive of lranian Petroleum
Standards (IPS) and the recognized and acceptable national and international Standards, as well as
the optimal codes and practices based on the accumulated in-house know-how and plant knowledge
and experiences.

However, in redity, due to several reasons, not to mention the complexity of the matter, the
ultimate goal of continuous direct embedment of the required changes on the relevant Specifications
may be far reaching. Therefore, in the interim periods between the officially issued revisions, the
required changes will appear in other documents related to the engineering and design work of the
on going projects.

In response to the initiative of the Design and Engineering Directorate, and considering that the task
of the execution of severa important and mega projects for the realization of the new oil refineries,
pipelines and oil terminals as well as improvements of the existing facilities, has been assigned to
NIOEC, it was decided to update the NIOEC Specifications and to issue new official revisions.

The Design and Engineering Directorate was itself entrusted to carry out this important task, and as
such by forming several specia technical committees, working in close co-operation and cohesion
and sharing their expertise and knowledge, the updated and revised NIOEC Specifications were
successfully prepared and complied.

These Specifications are intended to be used for Oil Refineries, Distribution Depots, Oil Terminals,
Pipelines and Pump Stations within NIOEC's projects, and have been proven to be of high value
for such purposes. It must however be appreciated that these Specifications represent the minimum
requirements and should in no way be interpreted as a restriction on the use of better procedures,
engineering and design practices or materials.

We encourage and highly appreciate the users and other clear sighted and experts to send their
comments on the Specifications to the Design and Engineering Director of NIOEC for evauation
and approval.
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INTRODUCTION

To satisfy the requirements of this NIOEC Specification, Iranian Petroleum Standard |PS-M-GN-
170(2) (December 2008) with the modifications as specified herein after shall be strictly followed.

Articles 1 through 3 of this document replace entirely the related articles in the referenced IPS
Standard.

1. SCOPE

This NIOEC Specification covers the minimum requirements for laboratory glassware and related
apparatus which are used in refinery/ oil plant, distribution depots, pump stations and pipelines.

Deviations from this specification will only be permitted on obtaining written approval from
NIOEC.

Resolution on cases not explicitly stipulated in this Specification, or on cases where conflicts may
arise among the requirements of the referenced IPS and the international standards, shall be made
through written consent and approval of NIOEC.

2. REFERENCES

The following standards, codes, and specifications, to the extent specified hereinafter, shall
congtitute a part if this NIOEC Specification. Latest edition of the undated referenced documents
and the cited edition of the dated references shall apply. The applicability of changes made to the
dated references, after the cited date shall be mutually agreed upon between NIOEC and the vendor/
contractor.

ISO (INTERNATIONAL ORGANIZATION FOR TANDARDIZATION)

SO 383 (1976) "Laboratory Glassware-Interchangeable Conical Ground
Joints"

SO 385 (2008) "Laboratory Glassware-Burettes'

SO 386 (1977) "Liquid-in-Glass Laboratory Thermometers-Principles of
Design, Construction and Use"

SO 648 (2008) "Laboratory Glassware-Single-Volume Pipettes’

SO 695 (1991) "Glass-Resistance to Attack by a Boiling Aqueous Solution of
Mixed Alkali-Method of Test and Classification”

SO 719 (1985) "Glass-Hydrolytic Resistance of Glass Grains at 98°C-Method
of Test and Classification"

SO 1042 (1998) "Laboratory Glassware-One-Mark Volumetric Flasks®

SO 1769 (1975) "Laboratory Glassware-Pipettes-Color Coding"

SO 1773 (1997) "Laboratory Glassware Narrow-Necked Boiling Flasks"

SO 3585 (1998) "Borosilicate Glass 3.3-Properties’

SO 3819 (2015) "Laboratory Glassware-Bakers'

SO 4787 (2010) "Laboratory Glassware-Volumetric Glassware-Methods for
Use and Testing of Capacity and for use"

SO 4791/1 (1985) "Laboratory Apparatus-Vocabulary Relating to Apparatus

eo&sSiIica"
ocuments
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SO 4794 (1982) "Laboratory Glassware-Methods for Assessing the Chemical
Resistance of Enamels Used for Color Coding and Color
Marking"

SO 4799 (1978) "Laboratory Glassware-Condensers'

SO 4800 (1998) "Laboratory Glassware-Separating Funnels and Dropping
Funnels’

SO 4801 (1979) "Glass Alcoholmeters and Alcohol hydrometers not

Incorporating a Thermometer”

ASTM (AMERICAN SOCIETY FOR TESTING AND MATERIALYS)

ASTM E 1(2013) "Standard  Specification for ASTM  Liquid-in-Glass
Thermometers'

ASTM E 123(2012) "Standard Specification for Apparatus for Determination of
Water by Distillation”

ASTM E 193(2010) "Standard Specification for Micro Pipettes’

IPS (IRANIAN PETROLEUM STANDARD)

IPS-M-GN-170 "Mechanical and Engineering Standard for Laboratory
Glassware & Related Apparatus’

NIOEC-SP (NIOEC SPECIFICATIONS)
NIOEC-SP-00-10 “NIOEC Specification for Units’

3. UNITS

International system of units (SI) shall be used in accordance with NIOEC-SP-00-10, unless
otherwise specified.
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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

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

This  Standard  specifies the  minimum
requirements for selection and preparation of
requisitions and purchase orders of laboratory
glass wares and related apparatus to be used in
Iranian Oil, Gas and Petrochemical Industries.

Note 1:

This is a revised version of the standard
specification by the relevant technical committee
on Jan. 2005, which is issued as revision (1).
Revision (0) of the said standard specification is
withdrawn.

Note 2:

This bilingual standard is a revised of the standard
specification by the relevant technical committee
on December 2008, 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.
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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.

ISO (INTERNATIONAL ORGANIZATION

FOR STANDARDIZATION)
ISO 383 1976 "Laboratory Glassware-
Interchangeable Conical

Ground Joints"

ISO 384 1978 "Laboratory Glassware-
Principles of Design and
Construction"
ISO 3852005 "Laboratory Glassware-
Burettes"

ISO 386 1977 "Liquid-in-Glass Laboratory
Thermometers-Principles of
Design, Construction and Use"

ISO 468 1982 "Surface Roughness-
Parameters, Their Values and
General Rules for Specifying
Requirements"

ISO 641 1975 "Laboratory Glassware-
Interchangeable Spherical
Ground Joints"

ISO649-1 1981"Laboratory Glassware-Density
Hydrometer for General
Purposes"

ISO 695 1991 "Glass-Resistance to Attack by
a Boiling Aqueous Solution
of Mixed Alkali-Method of
Test and Classification"
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ISO 719 1985 "Glass-Hydrolytic Resistance
of Glass Grains at 98°C-
Method of  Test and
Classification"

ISO 1042 1998 "Laboratory Glassware-One-
Mark Volumetric Flasks"

ISO 1773 1997  "Laboratory Glassware-
Narrow Necked Boiling
Flasks"

ISO 3507 1999 "Laboratory Glassware-
Cyclometers"

ISO 3585 1998 '"Borosilicate  Glass  3.3-
Properties"

ISO 3819 1985 "Laboratory Glassware-
Beakers"

ISO 4787 1984 "Laboratory Glassware-

Volumetric Glassware-
Methods for Use and Testing
of Capacity"

ISO 4788 1984 "Laboratory Glassware-
Graduated Measuring
Cylinders"

ISO 4791/1 1985 "Laboratory Apparatus-
Vocabulary Relating to
Apparatus Made
Essentially from Glass,
Porcelain or  Vitreous
Silica"

ISO 4794 1982 "Laboratory Glassware-
Methods for Assessing the
Chemical  Resistance of
Enamels Used for Color
Coding and Color Marking"

ISO 4796-1 2000 "Laboratory  Glassware-
Bottles-part 1: Screw Neck
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ISO 4796-3 2000 "Laboratory Glassware-
Bottles-part 3: Aspirator
Bottles"

ISO 4797 2004 "Laboratory Glassware-
Boiling Flasks with
Conical Ground Joint"

ISO 4799 1978 "Laboratory Glassware-

Condensers"

ISO 4800 1998 "Laboratory Glassware-
Separating Funnels and
Dropping Funnels"

ISO 4801 1979 "Glass Alcohol-meters and
Alcohol Hydrometers not
Incorporating a Thermometer"

ISO 4803 1978 "Laboratory Glassware-
Borosilicate Glass Tubing"

ASTM  (AMERICAN SOCIETY FOR

TESTING AND MATERIALS)
ASTM E 1-05 2005 "Standard
Specification for
ASTM
Thermometers"

ASTM E 123-02 2005 "Standard

Specification for
Apparatus for
Determination of
Water by Distillation"

ASTM E 193-94 2005 "Standard
Specification for
Laboratory Glass
Micro Pipettes"

ASTM E 969-02 2002 "Standard for Glass
Volumetric (Transfer)
Pipettes"
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3. DEFINITIONS AND TERMINOLOGY

For the purpose of this Standard in addition to the
definitions below, the definitions given in
ISO 4791/1 shall apply.

3.1 Capacity

The capacity of a volumetric glassware is defined
as the volume of water at 20°C, expressed in cm?
and/or milliliter, contained by the glassware,
when filled to the graduation line.

Note: Where, the reference temperature is 27°C
"if specified" this value shall be substituted for
20°C.

3.2 Delivery Volume

Volume of liquid on the inner surface of the
volumetric instruments such as burettes.

3.3 Delivery Time

Time required for the decent of the liquid
meniscus from the zero line to the lowest
graduation line of the volumetric instrument. The
delivery time is determined with the stopcock "if
any" fully open and with the jet not in contact
with the side of the receiving vessel.

3.4 Waiting Time

Time to be observed after apparent completion of
liquid delivery of volumetric instrument and
before the final reading of the delivered volume is
taken.

Note: Waiting time applies for burettes Class AS
(see 5.3.1.2).

3.5 Alcoholmeter

An instrument which indicates :

The alcoholic strength by mass or The alcoholic
strength by volume, of a mixture of water and
ethanol.

3.6 Solid-Stem Thermometer

Thermometer having a thick-walled capillary
stem, on which the scale is etched or marked.
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3.7 Enclosed-Scale Thermometer

Thermometer having a capillary stem adjacent to
a separate strip bearing the scale, both being
enclosed in a protective sheath.

3.8 Contraction Chamber

An enlargement of the bore of the stem of a
thermometer which serves to reduce its length, or
to prevent contraction of the liquid column into
the bulb.

3.9 Density of an Ethanol-Water Mixture at
20°C
The mass of unit volume of the mixture at 20°C.
It is expressed in kilograms per cubic meter.
3.10 Volumetric Accuracy
Where two classes of accuracy are required :
- The higher grade shall be designated "Class
A"; or fine class.

- The lower grade shall be designated "Class
B"; or coarse class.

4. UNITS

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

5. REQUIREMENTS

5.1 General Requirements for Volumetric
Glass wares

5.1.1 The numerical values of limits of volumetric
error for articles shall comply with specified
values in this Standard which for general purposes
will be chosen from the R "10 series of preferred
numbers.(For R"10 series see ISO 384)

5.1.2 Where two classes of accuracy are required
and permitted values of volumetric error are not
specified for one of those classes, then the limits
of volumetric error permitted for Class B shall in
general, be approximately twice those permitted
for Class A; However for all articles having a
scale, the maximum permitted volumetric error
for either class of accuracy shall not exceed the
volume equivalent of the smallest scale division.
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5.1.3 Material

Volumetric glassware shall be constructed of
glass of suitable chemical and thermal properties.
It shall be as free as possible from visible defects
and shall be reasonably free from internal stress.

If Alkali resistance glass is required, the loss in
mass per total surface area of the glass "when
tested for 3 hours in a boiling aqueous of sodium
carbonate and sodium hydroxide" shall comply
with Table 1. Test method, shall be in accordance
with ISO 695.

Slgo ¥—1-0
slThy b oated 5l wl e Gt Y sy
Db blog ol acsl ool aisles canlie S, g Sleos
Doy @ g ooy odalin JB g o Ol 0 b

sl 5 sl i 5l oole s
Pz ol Bl ks 3 90 L SLE ol o polie adps 1
el ¥ ggesl (b ol ghaw Colaw 5 )0 aded g9
S 9008 5 e Sl S Jolore 5o ated Guildse
A3 Y Jgaz b gillae 2L ISO 695 o v &il)l og, 4

TABLE 1 - LIMIT VALUES IN THE ALKALI RESISTANCE TEST
B2 Lls ply 5o Caoglio ygojl 1o uo polio-) Jouo

Class Characteristics Loss In Mass Per Total Surface
Area After 3h mg/ dm? D
Al Sleo guas 905 el ¥ 51 L b Cobao JS 30 52 il
&0 ynamsd 33 05 o
Low Attack Upto 75
Al o> e Yo b
A2 Slight Attack Above 75up to 175
oo alo> WO L YO 5 i
High Attack Above 175
A3 wad ales WO 5l 5V

Based on table 1 : ISO 695

1)mg/dm? denotes the glass loss under
certain circumstances in milligram

divided by deci square meter

5.1.4 Shape

5.1.4.1 All articles shall be of a shape which will
facilitate emptying and drainage, and should
preferably be of circular cross-section.

5.1.4.2 The shape of articles shall be so designed
that articles are convenient and satisfactory for its
intended use.

5.1.4.3 All articles shall be sufficiently robust in
construction to withstand normal usage and the
wall thickness shall show no gross departure from
uniformity.

5.1.4.4 The numerical values of capacity of
articles of volumetric glassware for general
purposes should preferably be chosen from the
series 10, 20, 25 and 50, or a decimal multiple or

ISO 695 :\ Jg..\.? U“L""‘)'?

plas e > zals ol mg/dm® ()
7S e e e Shaee Ll 0
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5.1.4.5 The numerical value of the volume
equivalents of the smallest division on articles
having a scale shall be chosen from the series 1, 2
and 5, or a decimal multiple or submultiples
thereof. Some typical shapes of different
laboratory glass wares are given in Fig. 1:

A

Conical shoulder reagent
Bottle, narrow or wide

Mouth
alas by e il iwlo)l gk
G L oS
Bulb Burette

Olba) 1o (30 © )9

é

RSz ez sl e o jlaie B-F-1-0
Wb ganan) 0oy glylo Gmlf..;‘;iuﬂ ST aies o ool
slislcand z )b L 0ras SGLO Y O slag
VT ass el JSGI 51 slbadiges ais,5 ol Lyl )

Qiloads eols ylad V S o alKasles]

aspirator bottle

0050 (g pk

l

Burette With Funnel
S Oy

One-Mark (Bulb) Pipette
Gl b SO L (G o350) ey (o

Fig. 1- SOME TYPICAL SHAPES OF DIFFERENT LABORATORY GLASS WARES
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5.1.7 Stability

Vessels provided with a flat base shall stand
firmly thereon without rocking when placed on a
level surface and, unless specified otherwise, the
axis of the graduated portion of the vessel should
be vertical. Vessels shall not topple when placed
empty on a surface inclined 15° to the horizontal.

Vessels provided with a base which is not circular
shall meet this requirement in all directions.
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5.1.8 Delivery jet

5.1.8.1 Delivery jets if any shall be solidly
manufactured with a smooth and gradual taper
without any sudden constriction at the orifice
which could give rise to a turbulent outflow.

5.1.8.2 The end of the jet shall be finished by one
of the methods listed below in order of preference:

a) smoothly ground with the plane of tip at
right angle to the axis slightly beveled on the
outside and fire-polished;

b) molded with the plane of tip at right angle to
the axis and slightly beveled on the outside;

¢) cut at right angle to the longitudinal axis and
fire-polished.

A fire-polished finish reduces the danger of
chipping in use, but anyhow should not result
undue stress.

5.1.8.3 The jet should form an integral part of an
article intended for Class A and should preferably
form an integral part of an article intended for
Class B.

5.1.9 Stoppers

5.1.9.1 Glass stoppers should preferably be
ground so as to be interchangeable, in which case
the ground portions shall comply with ISO 383. If
individually fitted, they shall be well ground so as
to prevent leakage, preferably with a taper of

approximately 1/10.

5.1.9.2 Stoppers of a suitably inert plastics
material may be permitted as an alternative to
glass. In such cases, the glass socket into which
the stopper fits should preferably comply with
ISO 383.
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5.1.10 Stopcocks or similar devices

5.1.10.1 Stopcocks and similar devices shall be
designed to permit smooth and precise control of
outflow and to prevent a rate of leakage greater
than that allowed in this Standard for the specific
article.

5.1.10.2 Stopcocks and similar devices shall be
made from glass or from suitable inert plastics
material.

5.1.10.3 All-glass stopcocks shall have the key
and barrel finely ground preferably to a taper of
1/10.

5.1.10.4 Glass stopcock barrels to receive plastics
keys shall be polished internally.

5.1.10.5 Stopcock components may be fitted with
suitable retaining devices.

5.1.11 Graduation lines (see Appendix C in
ISO 384)

Graduation lines shall be clean, permanent lines of
uniform thickness.

5.1.11.1 A maximum thickness of graduation line
shall be specified appropriate to the particular
article and its class of accuracy. This thickness
shall not exceed one-half of the linear equivalent
of the limit of volumetric error (see Appendix C
in ISO 384).

5.1.11.2 On articles having a scale, the specified
maximum thickness of lines shall not exceed one-
quarter of the minimum distance between centers
of adjacent lines.

5.1.11.3 All graduation lines shall lie in planes at
right angles to the longitudinal axis of the
graduated portion of the article. On articles
provided with a flat base, the graduation lines
shall therefore lie in planes parallel to the base.
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5.1.11.4 In general, graduation lines should be
confined to cylindrical portions of an article’s
cross-section. In special circumstances, preferably
for Class B articles only where specified,
graduation lines may be provided on a parallel
side portion of non-circular cross-section or on a
conical or tapered portion of the article.

5.1.11.5 On articles not having a scale, all
graduation lines should extend completely round
the circumference of the article, except that a gap,
not exceeding 10% of the circumference, is
permitted. In the case of an article which is
restricted as to the normal direction of viewing in
use, this gap should be at the right or left of the
normal direction of view.

5.1.12 Scales
5.1.12.1 Spacing of graduation lines

5.1.12.1.1 There should be no evident irregularity
in the spacing of graduation lines (except in
special cases where the scale is on a conical or
tapered portion of the article).

5.1.12.1.2 The minimum distance between the
centers of adjacent graduation lines shall be not
less, in relation to diameter, than that calculated
from the formula.

(0.8 +0.02 D) mm

Where D is the maximum permitted internal
diameter of the tube in millimeters (see Appendix
C in ISO 384).

5.1.12.2 Length of graduation lines (see Fig. 2)

5.1.12.2.1 On articles of circular cross-section
having a scale, the length of the graduation lines
shall be varied so as to be clearly distinguishable
and shall be in accordance with one of the
provisions of 5.1.12.2.2, 5.1.12.2.3 or 5.1.12.2.4
as specified in specific requirements.
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