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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 Iranian 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 redlity, 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
ongoing 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 special 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-G-SF-126
(2) revised on June 2009 with the consideration as Specified herein after shall be strictly followed.

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

1. SCOPE

This Specification specifies the minimum requirements for portable fire extinguishers used for
protection of al plants, areas and premises of refineries and distribution depot where there is arisk
of fire, and covers material, operation, tests and inspections of three types as follows:

PART | HAND TYPE FIRE EXTINGUISHERS
SECTION (1) Water Type Extinguishers
SECTION (2) Dry Chemical Powder Extinguishers
SECTION (3) Carbon Dioxide (Co2) Extinguishers

PART Il WHEEL TYPE FIRE EXTINGUISHERS
SECTION (1) Dry Chemical Powder Extinguishers
SECTION (2) Carbon Dioxide (Co2) Extinguishers

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/relevant 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
constitute a part of 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.
ASTM (AMERICAN SOCIETY FOR TESTING AND MATERIALYS)
ASTM A370 “Standard Test Methods and Definitions for Mechanical Testing of
Steel Products’\
ASTM B209 “Standard Specification for Aluminum and Aluminum-Alloy Sheet
and Plate”
BSI (BRITISH STANDARDSINSTITUTION)
BSEN 3-7 “Portable fire extinguishers - Part 7. Characteristics, performance
requirements and test methods’
BSEN 3-8 “Portable fire extinguishers - Part 8: Additional requirementsto EN 3-
7 for the construction, resistance to pressure and mechanical tests for
extinguishers with a maximum allowable pressure equal to or lower
than 30 bar”
IPS (IRANIAN PETROLEUM STANDARD)
IPS-E-SF-100 “Engineering Standard for Classification of Fires and Fire Hazard
Properties’
IPS-G-SF-126 “Genera Standard for Hand and Wheel type Fire Extinguishers’
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NFPA (NATIONAL FIRE PROTECTION ASSOCIATION)
NFPA 10 “Standard for Portable Fire Extinguishers’

NIOEC-SP (NIOEC SPECIFICATIONYS)
NIOEC-SP-00-10 “NIOEC Specification for Units”

UL (UNDERWRITERSLABORATORIES)

UL 92 “UL Standard for Safety Fire Extinguisher and Booster Hose”

UL 154 “UL Standard for Safety Carbon-Dioxide Fire Extinguishers’

UL 252 “UL Standard for Safety Compressed Gas Regulators’

UL 299 “UL Standard for Safety Dry Chemical Fire Extinguishers”

UL 404 “UL Standard for Safety Gauges, Indicating Pressure, for Compressed
Gas Service”

UL 626 “UL Standard for Safety Water Fire Extinguishers’

UL 1349 “UL Standard for Safety Tests for Sharpness of Edges on Equipment”

2.1. Equivalent to IPS Standards

Substitute the following IPS Standards as referred to throughout IPS-G-SF-126 for the relevant
NIOEC' s Specifications as follows:

| PS Standard Relevant NI OEC Specification
IPS-E-GN-100 NIOEC-SP-00-10
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 (1PS) reflect the
views of the Iranian Ministry of Petroleum and
are intended for use in the oil and gas production
facilities, oil  refineries, chemica  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
dtipulated 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 1PS 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 Nationa Iranian Oil Company, National
Iranian Gas Company, National Petrochemical
Company and Nationa 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 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.

Full document details: NIOEC SP-47-34 2015

fs0gas Ry la
B9y o0 ) A el o laibial ol e

Jio et Oylig 4 atils b g (Lol glo w50 5l (SO
she &S0 lnl G e eS8 ) i e 2850
loes sl b Gisy 5 GVl e S50 5 cerdy iy mlio

g se BT Sk

Dl 5

i S as 5| it o uilinl ol 45 " IS8 e
ol 57 )l b g bl eS8 T it 0y 5
O ISIEIE S AW RSN RO

0aisS cyuali g ouindig 3

SIS 5 Dl5egas 45 05h g0 5 patd b 5 dnige @
leion i 1) S g3l 9590

SLSLIE]

OPoleiing 45 95l se AU (IS, L g denge aSD &
el 0als 8 50y dadlie gl

1§ %0

sla)l5 5l (w3 b pled a5 090 o0 BT (29,5 4 (5
s plol | 035 53l ol b 5 2!

il

Wl Glawwwge b 09,5703 a0 )b o laibinl cpl o
a5 Sl ooyl sl oy lS Lawgs LS oS sed
.\.wl: W) é)m ""?"'e ) 5

b

g s oolitul el 5 Lal T bl a5 6,5 (1,
tdpogi

295050 0 wgb o dog ol pll 9,0 45 65 sl
Ty

ol 5 5 o] bl a5 0gd e soliul sl o ’yw

U AN eV

D950 ) 4 ailige o LB T plil a5 (5,15 ol

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/nioec-sp-47-34-2015
http://www.avadocuments.com/doc/nioec-sp-47-34-2015

[

IPS-G-SF-126(1)

GENERAL STANDARD

HAND AND WHEEL TYPE

FIRE EXTINGUISHERS

FIRST REVISION
JUNE 2009

(SO 90E ¢)|A.§L’Lw|

Hlas = g S b sussS o eols

Jol ol
WWAA ols 5

This Standard is the property of Iranian Ministry of
Petroleum. All rights are reserved to the owner. Neither
whole nor any part of this document maybe disclosed to any
third party, reproduced, stored in any retrieval system or
transmitted in any form or by any means without the prior
written consent of the Iranian Ministry of Petroleum.
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0. INTRODUCTION

The provision of this standard apply to three types
of portable "Hand and Wheel Type'. fire

extinguishers The duration of full discharge of
hand extinguishers is as short as 8 seconds,
therefore they act as first aid and are suitable for
small fires.

The duration of wheel type extinguishers is a
maximum of three minutes and are placed and
used in plants or locations where portable
extinguishers are not capable to extinguish larger
size of fires.

To gain maximum effectiveness, the available
quantity of fire fighting agent must not be wasted.
Trained fire fighting personnel in the use of these
extinguishersis essential.

Inspection of all types of extinguishers shall be
done at regular intervals to ensure that they are in
operating condition.

Parts or internal chemicals may deteriorate in time
and need replacement. Extinguishers are pressure
vessdl's, in most cases and so must be treated with
respect and handled with care.

The hydrostatic test is a prime factor and since
containers are subject to high pressure they shall
be tested in accordance with the manufacturer’s
instructions.

Note:
The wuse of chlorofluorocarbon (CFC'S)
containing cleaning fluids for consumer

application has been banned by 71 nations,
prohibiting the use of ozone-depleting chemicals.
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1. SCOPE

This standard specifies the minimum requirements
for portable fire extinguishers used for protection
of al plants, areas and premises of (Iranian Oil
Gas and Petrochemical Industries) where thereisa
risk of fire, and covers material, operation, tests
and inspections of three types as follows:

PART | HAND TYPE FIRE
EXTINGUISHERS
SECTION (1) Water Type
Extinguishers
SECTION (2) Dry Chemical Powder
Extinguishers
SECTION (3) Carbon Dioxide (Coyp)
Extinguishers
PART Il WHEEL TYPE FIRE

EXTINGUISHERS

SECTION (1) Dry Chemica Powder
Extinguishers
SECTION (2) Carbon Dioxide (Coy)
Extinguishers
Note 1:

This standard specification is reviewed and
updated by the relevant technical committee on
February 2001, as amendment No. 1 by circular
No. 139.

Note 2:

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

Note 3:

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

2. REFERENCES

Throughout this Standard the following dated and
undated standards/codes are referred to. These
referenced documents shall, to the extent specified
herein, form a part of this standard. For dated
references, the edition cited applies. The
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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-SF-100 "Engineering Standard for
Classification of Fires and
Fire Hazard Properties’

IPS-E-GN-100 "Engineering Standard for

units"
UL (UNDERWRITERS LABORATORIES INC)

UL 92 "Fire Extinguisher and
Booster Hose"

UL 154 "Carbon- Dioxide Fire
Extinguishers"

UL 252 "Compressed Gas
Regulator"

UL 299 "Dry Chemical Fire
Extinguisher"

UL 404 "Gages, Indicating Pressure
for  Compressed Gas
Service'

UL 626 "Mounting test for
extinguisher”

UL 1439 "Determination of
Sharpness of Edge on
Equipment”

BSI(BRITISH STANDARDS INSTITUTION)

BSEN 3.3 "Portable Fire
Extinguishers Construction
Resistance to Pressure,
Mechanical Test"

BSEN 3-5 "Portable Fire
Extinguishers"
Specification and
Supplementary Test

ASTM (AMERICAN SOCIETY FOR

TESTING AND MATERIALS)
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Definition for Mechanical
Testing of Steel Products'

ASTM B 209-89 "Specification for
Aluminum and Aluminum

Alloy Sheet and Plate"

3. DEFINITIONS AND TERMINOLOGY

For the purpose of this Standard the following
definitions shall apply:

3.1 Body

The body shell (see 3.3) complete with body
fittings (see 3.2).

3.2 Body Fittings

Those parts of the extinguisher that, under normal
working conditions, are permanently attached to
the body shell and are subject to the working
pressure.

3.3 Body Shell

The unfinished outer case of the extinguisher
usually comprising a cylindrical part with dished
ends, and containing an aperture or apertures for
charging the extinguisher or for subsequent fitting
of components such as nozzles, pressure gages
and closures.

3.4 Charge

The mass or volume of the extinguishing medium
contained in the extinguisher expressed in
kilograms (powder or carbon dioxide) or liters
(water), or the mass of propellant in a gas
cartridge expressed in grams.

3.5 Closure

A component, other than a safety device or
pressure indicator, subject to the working pressure
and used to close off and seal the filling or
pressurizing openings, or both, in the body.

3.6 Controllable Discharge Extinguisher

An extinguisher fitted with a device to interrupt
the discharge of medium.

3.7 Design Burst (Pg) Pressure

A pressure of not less than 3.375 times of working
pressure or 50 bar whichever is the greater. The
term is applied to low pressure extinguishers and
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cartridges, and to high pressure extinguishers
except carbon dioxide types.

3.8 Design Test (Ps) Pressure

The pressure equal to 1.35 Ps (see 3.31) rounded
to the next higher integral value. The term is
applied to low pressure extinguishers and
cartridges and to high pressure extinguishers
except carbon dioxide types.

3.9 Extinguishing Medium

The substance, including any admixture such as
corrosion inhibitor, freezing point depressant or
blowing agent, contained in the extinguisher that
causes extinction.

3.10 Filling Density

A term applicable to the charge of a carbon
dioxide extinguisher, or a gas cartridge. It is the
mass in kilograms of charge per liter of container
volume, as fitted for use, i.e. complete with valve
and internal fittings.

3.11 Fire Extinguisher

An appliance containing an extinguishing medium
that can be expelled by the action of internal
pressure and be directed on to afire. This pressure
may be stored pressure or be obtained by chemical
reaction or by the release of gas from a separate
pressure container.

Note:

This is referred to throughout this Standard as
"extinguisher".

3.12 Fire Extinguisher, Carbon Dioxide

An extinguisher containing liquid carbon dioxide
(Coy) that is released as a gas on the actuation of
the extinguisher.

3.13  Fire
Cartridge)

An extinguisher containing powder that is
expelled by pressure released from a gas cartridge
(see 3.17).

3.14 Fire
Pressure)
An extinguisher containing powder that is
expelled by the release of pressure stored within
the body.

Extinguisher, Powder (Gas

Extinguisher, Powder (Stored
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3.15 Fire Extinguisher, Water (Gas Cartridge)
An extinguisher from which the water is expelled
by pressure released from a gas cartridge.

3.16 Fire
Pressure)

Extinguisher, Water (Stored

An extinguisher from which the water is expelled
by the release of pressure stored within the body.

3.17 Gas Cartridge (Pressure Container)

A pressure vessel that fits into, or is attached to,
the fire extinguisher and that contains either
compressed or liquefied gas that, on operation, is
used to expel the extinguishing medium.

Note:

This is referred to throughout this Standard as
"gas cartridge”.

3.18 Gas Cartridge

A pressure container that fits into, or is attached
to, the fire extinguisher and that contains the
propellant (see 3.25). If the pressure does not
exceed 35 bar at 20°C, the pressure container is
designated a low pressure type, and if the pressure
exceeds this value, it is designated a high pressure

type.

3.19 Gas Cartridge Extinguisher

An extinguisher in which the propelant is
contained in a gas cartridge, not in the body as a
whole.

3.20 High Pressure Extinguisher

An extinguisher whose working pressure (Ps) (see
3.31) exceeds 25 bar.

3.21 Head (Operating Head)

The component that carries the primary, or only,
operating mechanism of the extinguisher.

3.22 Low Pressure Extinguisher

An extinguisher whose working pressure (Ps) (see
3.31) does not exceed 25 bar.

3.23 Portable Extinguisher

An extinguisher which is designed to be carried
and operated by hand and which in working order
has a mass according to NFPA 10 and BSEN 3-5
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3.24 Primary Sealed Stored Pressure

Extinguisher

A stored pressure extinguisher in which the
operating head and valve to control the flow of
medium during discharge can be detached from
the body of the extinguisher without releasing
propellant or medium, which are retained in the
body by aclosure that is ruptured on operation.

3.25 Propellant

A gas in a liquefied or compressed state, that
provides the internal pressure used to expel the
extinguishing medium.

3.26 Range

The range of discharge of awater extinguisher (jet
or spray) is the mean discharge length and is the
distance from the nozzle to the point on the
ground beyond which 50% of the discharge falls.

3.27 Rechargeable Extinguisher

An extinguisher designed to be recharged after
use.

3.28 Stored Pressure Extinguisher

An extinguisher in which the propellant gas is
stored with the extinguishing medium in the body
as a whole and in which the extinguisher body is
permanently pressurized.

3.29 Valve
Extinguisher

Operated Stored Pressure

A stored pressure extinguisher in which a single
valve serves both to retain the propellant and
extinguishing medium before operation of the
extinguisher, and to control the flow of medium
during discharge.

3.30 Water Extinguisher

An extinguisher containing an  agueous
extinguishing medium, which achieves only a
class A rating.

3.31 Working Pressure

The equilibrium pressure developed within the
extinguisher or cartridge when filled with the
nominal charge (see 3.4) and at a temperature of
60°C.
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4. UNITS

This standard is based on International System of
Units (S1), as per IPS-E-GN-100 , except where
otherwise specified.

5. GENERAL REQUIREMENTS
5.1 Condition of Operation

5.1.1 Extinguishers shall be operated by piercing,
opening and/or breaking a sealing device and thus
releasing the contents. The method of operation
shall be readily sound & clear and movement of
the actuating mechanism or mechanisms should
not be necessary to be repeated in order to initiate
discharge.

5.1.2 Extinguishers shall be so designed that it
should prove whether or not they have been
operated.

5.1.3 Extinguishers shall incorporate a device to
prevent inadvertent operation which shall be so
constructed that any unaided manual attempt to
initiate discharge will not deform or break any
part that would prevent the subsequent discharge
of the extinguisher.

5.14 Extinguishers shall incorporate a
controllable discharge device to enable the
discharge to be interrupted.

5.2 Classification of Fires

5.2.1 Fires are classified in four different groups
asfollows:

ClassA : Fire involves materias
such aswood, cloth, ...

ClassB : Fire involves flammable

liquids and gases, ail, ...

ClassC: Fire involves energized
electrical equipment.

ClassD: Fire in  combustible
metals, such as
Magnesium Titanium, ...
ClassK ; Fire in cooking appliance
that involve combustion
cooking media.
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For full details of the above classification
reference shall be made to 1PS-E-SF-100.

5.3 Charge of an Extinguisher

The actual charge of an extinguisher shall be the
nominal charge within the limits:

a) For water extinguishers 5% by volume.

b) For powder extinguishers up to and
including 1 kg nominal charge + 5% by mass.

More than 1 kg and less than 3 kg nominal charge
3% by mass more than 3 kg nominal charge 2%
by mass.

c) For carbon dioxide extinguishers = 5% by
mass.
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PART I

HAND TYPE FIRE EXTINGUISHERS

SECTION (1)
"WATER TYPE EXTINGUISHERS"

6. MATERIAL
6.1 Shells

6.1.1 The shell used in an extinguisher shall be
fabricated of a material having rigidity, durability,
and resistance to corrosion at least equivalent to
an austenitic stainless steel, such as American Iron
and Steel Institute (AISI) Type 304L, having a
maximum carbon content of 0.03 percent and
having a minimum thickness of 0.65 mm.

6.1.2 A container assembled, complete with
permanently attached fittings, shall resist any
corrosive influence of the extinguishing agent.

6.1.3 Stainless steel domes or bottoms shall be
drawn from fully annealed stock.

6.1.4 Extinguisher shells fabricated from stainless
steel materials that may be susceptible to stress
corrosion cracking shall be subjected to the Salt
Spray Corrosion Test, except that the test duration
shall be 100 days, and the shells shall display no
signs of stress cracking as evidenced by both a
metallographic examination and withstanding the
hydrostatic test. Containers using domes and
bottoms fabricated from AlSI Type 304L stainless
steel with an ellipsoidal or hemispherical shape
shall meet this requirement. See Fig. 1.

6.1.5 The internal surfaces of a shell shall be
thoroughly cleaned of foreign materials.

6.1.6 An opening in a metallic shall be punched or
cut so that the metal will fit closely to the body of
afitting.

6.1.7 A shell of an extinguisher formed of metal
shall be designed and constructed so that the stress
in the weakest part of the shell shall not exceed 80
percent of the yield strength of the material when
the extinguisher is pressurized to twice its
intended charging pressure at 21°C for 1 minute.
See paragraph (6.1.10).
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6.1.8 The value of the yield strength to be used
shall be the value specified in the appropriate
ASTM standard for fully annealed stock.

If the metal used is not specified in an ASTM
standard or if the mode of use or construction is
such that the specifications given are not
appropriate, tensile test samples should be taken
from stock material or finished parts, in
accordance with the Mechanical Testing of Steel
Products, ASTM A370-88, if possible. Pull tests
should be conducted to determine the yield and
ultimate strengths of the material.

The values to be used in the equations for the
design of the shell are to be based on a sufficiently
large set of tests to develop the needed level of
confidence in the results. The initial test series is
to include at least 15 different shells with not
more than two coupons from each cylinder, if
shells are to be used as the source of the test
samples.

6.1.9 The design concepts discussed in paragraphs
(6.1.7), (6.1.10) and Fig. 1 are based on materials
that have an ultimate strength that is
approximately twice the yield strength. Materials
that do not exhibit this relationship will be subject
to an investigation to determine equivalency.

6.1.10 To determine the materia thickness to
permit a design stress equa to 80 percent of the
material yield stress, the formulas specified in Fig.
1 are to be used. See paragraph (6.1.1).

6.1.11 If the pressure is applied to the convex side
of an ellipsoidal or torispherical dome or bottom,
the material thickness of the dome and bottom
computed as specified in paragraph (6.1.10) is to
be multiplied by afactor of 1.67.

6.1.12 The material of the dome and bottom of a
metal extinguisher shall be of the same material as
the sidewall of the container and shall have a
thickness after forming equal to or greater than the
wall thickness of the cylinder.

6.1.13 If a torispherical form dome or bottom is
used, the knuckle radius "r" shall be not less than 6
percent of the inside dish radius "L" and the
cylinder diameter "d" shall be equal to or larger than
theinsidedishradius"L". Seeitem D of Fig. 1.
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