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g SCOPE
EE This engineering standard presents International System
G4 of Units,"SI", as a legal system in the "NPC' and
3 rel ated conpani es.
a¢ In the case of any conflict between this engineering
gd standard and contractor's standards and/or
" specifications, NPC shall confirm
g—, i RELATED STANDARDS
A
S
EZ This engineering standard is based on and referred to
%g the following international standards and publications.
SE N .
¥a SO 31/0 (1981), GCeneral principles concerning
gz quantities, units and synbols.
){
0 -
‘,i_’g, SO 31/1 (1978), Qantities and wunits of space and tine.
E?, SO 31/2 (1978), Qantities and wunits of periodic and
WE rel ated phenonena.
P
a o : .
‘aé% IS0 31/3 (1978), Qantities and wunits of nechanics.
5% IS0 31/4 (1978), Quantities and units of heat.
43 . . .
&’g SO 31/5 (1979}, Qantities and wunits of electricity and
Zg magnet i sm
£E IS0 31/6 (1980), Quantities and units of light and
iz related electromagnetic.
§§ IS0 3i/7 (1878}, Quantities and wunits of acoustics.
=4 SO 31/8 (1980), Quantities and wunits of physical
6 chemstry and nolecular physics.
&
?’fi IS0 31/9 (1980), Quantities and units of atomc and
= nucl ear physi cs.
Eg SO 31/10 (1980), Quantities and wunits of nuclear
L reactions and ionizing radiations.
%2 SO 31/11 (1978), Mathematical signs and synbols for use
§E in the physical sciences and
R4 t echnol ogy.
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IS0 31/12 (1981), Dimensionless parameters.

IS0 31/13 (1981), Quantities and units of solid state
physics.

IS0 31(Amendment 1) (1985), Quantities and units.
ISO 1000 (1981}, SI units and recommendations for use of

their multiples and of certain other
units.

0¥ THIS DDCUMENT MAY EE

OIML NO.2 (1978), Legal units of measurement.

3 INTERNATIONAL SYSTEM OF UNITS,"SI"

SI is the official international French abbreviation for
the International System of Units (Le Systeme
International 4d’'Unites). The SI is not the old
centimeter-gram- second system, but a modernized version
of it.

ST consists of base units, derived units, and units for
dimensionless gquantities. In addition, there are other
units which are not a part of SI, but may be used
together with SI units (called allowable non-SI units).
The base units of SI by convention are regarded as being
dimensionally independent. Derived units of SI are
divisions of the SI base units without the introduction
of any numerical factors. Thus the SI unit of speed is
the SI base unit of length divided by the SI base unit
of time, and the SI unit of Kinetic energy is the SI
base unit of mass multiplied by the square of the SI
base unit of length divided by the square of the SI

base unit of time. Such a system of units is called
"coherent".

In any coherent system of units there is one, and only
one unit for each quantity.

SI prefixes are used to form decimal multiples and
submultiples of the SI units.
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3.1 BASE WNTS

The base wunits of S by convention are regarded 'as being
dimentionally independent. The names and synbols of
these wunits are respectively nmeter (symbolim},

Ki | ogram (symbol:kg), second {symbol:s), Anpere
{symbol:A), Kelvin {symbol:XK), nople {symbol:mol), and
candela (symbol:cd).

As it is seen in the following definitions, all base
units of Sl except kilogram have been related to natural
phenonena and considered unvarying and capable of being
measured very accurately.

WRITTEN CONSENT OF tP.C

Attt PART OF THIS DDCUMENT MAY EE

101 Met er (m)

Meter is the unit of length; it is the length equal to
1,650,763.73 wavelengths in vacuum of the radiation
corresponding to the transition between the Ilevels 2pt®
and 5ds of the, krypton-86 atom

1.2 Kilogram(kg)

Kilogram is the wunit of mass; it is equal to the nass
of a certain platinumiridium cylinder kept at the

International Bureau of Wights and Masures at Sevre,
near Paris, France.

. 1.3 Second (=)

Second is the unit of tinme; it is the duration of
9,192,631,770 periods of radiation corresponding to the
transition between the two hyperfine levels of the
ground state of the cesium133 atom

1.4 Amere (A

Y HEANS VITHDOUT THE PRIOR

£SERVED, TD THE OWHER HEITHER THE WHOLE IOR

Anpere is the wunit of electrical current; it is a
constant current which, if nmaintained in tw straight
parallel conductors of infinite lenght, of negligible
circular cross-section, and placed one neter apart in
vacuum a force equal to 2X10-7 Newon per neter of
length would produce.

1.5 Kelvin (k)
Kelvin is the wunit of thermodynamc tenperature; it is

1/273.15 of the thernmodynamic tenperature of the triple
point of water.
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In addition to the thernodynamc tenperature (symbol:T},
expressed in kelvin, use is also nade of Celsius
tenperature (symbol;t)} defined by the equation:

t=T = TQ where, T0=273.15K.

The unit "degree Celsius" is a special nane instead of
"kelvin" to express (Celsius tenperature. An interval of

Cel sius tenperature, may be expressed either in degree
Celsius or in Kkelvin.

3.1.6 Mol e (mol)

Mle is the wunit for amount of substance; it is the
amount of substance of a system, which contains as nany
as elenentary, entities as there are atons in 0.012
kilogram of <carbon 12 in the ground state.

Wen nole is used, the elenentary entities nmust be
specified and nmay Dbe aoms, nolecules, ions, electrons,
ot her particles, or specified groups of such particles.

S WITHDUT THE PRIDR WRITTEN CDHSENT OF NPC

3.1.7 Candelalcd)

Candela is the wunit of lumnous intensity;it is |umnous
intensity in the perpendicular direction of a surface of
1/600.000 square neter of a black body at the

tenperature of freezing platinum under a pressure of
101,325 Newton per square neter.

q1.2 DI MENSI ONLESS QUANTITIES' UNITS

In addition to the base wunits, which are described in
sub-clause 3.1 and there wunder, the Sl have two, purely
geonetrical units which are called wunits for

di mensionless quantities. The names and synbols of
these wunits are:

Radian({symbol: rad) and Steradian{symbol: Sr).

AND ALL RIGHTS RESERVED, TO THE DVHER MEITHER THE WHOLE NOR ANy PART DT THIS DOCUMENT MAY BE
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21.2.1 Radian(rad)

The radian, used for plane angle, is the plane angle
between two radii which cuts off on the circunference of
a circle and are equal in length to the radius:
| m
lrad = ——
| m
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E_,! 3.2.2 Steradian{sr)
-
™ The steradian, used for solid angle, is the solid angle
Ca which having its wvertexin the center of a sphere, cut
58 off an area of the surface of the sphere equal to that
§= of a square wth its side of length equal to the radius
Br of the sphere:
g 1m?
s sr =
- 1m®
i3p.3 DERVED WNTS
EE
wo Derived wunits are expressed algebraically in ternms of
é‘g base wunits and/or units of dinensionless quantities.
;E Their synbols are obtained by means of nathenatical
=z signs of nmultiplication and divisions. For exanple, the
o unit for wvelocity is and for angular velocity is
Ex (rad/s). _ _
29 For some of the derived units, special nanes and synbols
5 exist, which are included in table I.
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