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Measurement Standards Regulations 2019
(L12019/91)

Patsy Reddy, Governor-General
Order in Council
At Wellington this 13th day of May 2019

Present:
Her Excellency the Governor-General in Council

These regulations are made under section 5 of the Measurement Standards Act 1992
on the advice and with the consent of the Executive Council.
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Note
Changes authorised by subpart 2 of Part 2 of the Legislation Act 2012 have been made in this official reprint.
Note 4 at the end of this reprint provides a list of the amendments incorporated.

These regulations are administered by the Ministry of Business, Innovation, and Employment.
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Schedule 1 5

Transitional, savings, and related provisions
Schedule 2 5

New Zealand units of measurement of physical quantities and
standards of measurement

Regulations

Title

These regulations are the Measurement Standards Regulations 2019.

Commencement

These regulations come into force on 20 May 2019.

Interpretation
In these regulations, unless the context otherwise requires,—

CIPM MRA means the International Committee for Weights and Measures’
arrangement for mutual recognition of national measurement standards and of
calibration and measurement certificates issued by national metrology insti-
tutes, agreed at Paris on 14 October 1999 and as amended from time to time

government agency means any of the following:
(a)  adepartment under section 5 of the Public Service Act 2020:

(b) a statutory entity that is a Crown entity under section 7(1)(a) of the
Crown Entities Act 2004:

(c) a Crown Research Institute established under section 11 of the Crown
Research Institutes Act 1992

Measurement Standards Laboratory of New Zealand means the laboratory
of Callaghan Innovation (established under section 7 of the Callaghan Innova-
tion Act 2012) that maintains the principal standard measures for New Zealand

New Zealand unit of measurement, for a physical quantity, means the unit of
measurement for use throughout New Zealand in relation to that quantity

participating institute means a national metrology institute or other organisa-
tion recognised as a participating institute under the CIPM MRA

Table means a table in Schedule 2.

Regulation 3 government agency paragraph (a): amended, on 7 August 2020, by section 135 of the
Public Service Act 2020 (2020 No 40).

Transitional, savings, and related provisions

The transitional, savings, and related provisions (if any) set out in Schedule 1
have effect according to their terms.
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5 Basis for standards of measurement

(1) A standard of measurement, in relation to a physical quantity, may—

(a)  be based on fundamental constants of physics or nature; or

(b)  be based on the bulk properties of a pure material or the atomic proper-
ties of a single isotope; or

(c)  be associated with a particular material object; or

(d)  result from measurements made using instruments of stable and proven
characteristics; or

(e) result from measurements made using a recognised overseas measure-
ment standard.

(2) A standard of measurement is a recognised overseas measurement standard
if a participating institute has issued a calibration and measurement certificate
for the standard of measurement and the validity of the certificate has been
recognised in accordance with the procedures in place under the CIPM MRA.

6 New Zealand units of measurement and standards of measurement

(1)  For a physical quantity listed in Table 2,—

(a) the New Zealand unit of measurement is the unit set out in Table 2 for
that quantity; and

(b) the New Zealand standard of measurement is the definition of that unit
set out in Table 2.

(2)  For a physical quantity listed in Table 3 (each of which is derived from 1 or
more of the quantities listed in Table 2),—

(a) the New Zealand unit of measurement is the unit set out in Table 3 for
that quantity; and

(b) the New Zealand standard of measurement is to be derived from the
standards of measurements for the base units from which the quantity’s
New Zealand unit of measurement is derived (as set out in the fourth
column of Table 3).

(3) Table I sets out fundamental constants for the purposes of Table 2.

(4)  The prefixes set out in Table 4 may be used to form the names and symbols of
the decimal multiples and submultiples of the units of measurement.

7 Appointment of verifying authorities

(1)  The Minister may, in writing, appoint an eligible office holder to be a verifying
authority in relation to the verification and reverification of a standard of meas-
urement (including the comparison of principal standard measures with corres-
ponding standard measures outside New Zealand).

(2)  An eligible office holder is—
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(a)  the person for the time being holding, or performing the duties of, any of
the following offices:

(i)  the Chief Metrologist at the Measurement Standards Laboratory
of New Zealand:

(i1)  a specified office in a government agency that has responsibility
for a standard of measurement or a class of standards of measure-
ment; or

(b) a named person who currently holds or is performing the duties of an
office referred to in paragraph (a)(ii).

(3)  An appointment may be made in relation to—

(a)  standards of measurement generally; or

(b)  aspecified standard of measurement; or

(c) aspecified class of standards of measurement.

8 Powers of verifying authority
(1)  The verifying authority in relation to a standard of measurement may—

(a) determine the value of the standard of measurement in terms of New
Zealand units of measurement of physical quantities for that standard of
measurement:

(b)  determine the accuracy (in the New Zealand units of measurement) with
which the standard of measurement has been verified or reverified:

(c) determine whether and how the standard of measurement should be
marked or identified as having been verified or reverified, and mark or
identify it, or require it to be marked or identified, accordingly:

(d) issue certificates or other documents in relation to the verification and
reverification of the standard.

(2) A verifying authority may, in writing, delegate any of the authority’s powers

under subclause (1),—

(a)  if the verifying authority is the Chief Metrologist, to a person working in
the Measurement Standards Laboratory of New Zealand; or

(b)  otherwise, to a person working in the verifying authority’s government
agency.

9 Regulations revoked

The National Standards Regulations 1976 (SR 1976/239) are revoked.
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Schedule 1

Transitional, savings, and related provisions

r4

Part 1

Provisions relating to these regulations as made

There are no transitional, savings, or related provisions relating to these regulations as

made.

Schedule 2

New Zealand units of measurement of physical quantities and
standards of measurement

Fundamental constant

hyperfine transition frequency of caesium

speed of light in vacuum

Planck constant
elementary charge
Boltzmann constant
Avogadro constant
luminous efficacy

Physical
quantity

time

length

mass

ré6
Table 1
Fundamental constants

Symbol Numerical value Unit
Ave, 9192 631 770 Hz

c 299 792 458 ms’!

h 6.626 070 15 x 1073 Is

e 1.602 176 634 x 107" C

k 1.380 649 x 107 JK!
N, 6.022 140 76 x 10% mol™!
K, 683 Im W!
Table 2

Base units for physical quantities

New Zealand unit of measurement

Unit Symbol Definition of unit

second S

metre m

kilogram kg

The second is defined by taking the fixed numerical value of
the caesium frequency Av,, the unperturbed ground-state
hyperfine transition frequency of the caesium 133 atom, to be
9192 631 770 when expressed in the unit Hz, which is equal
tos™.

The metre is defined by taking the fixed numerical value of
the speed of light in vacuum c to be 299 792 458 when
expressed in the unit m s™!, where the second is defined in
terms of Av,.

The kilogram is defined by taking the fixed numerical value
of the Planck constant / to be 6.626 070 15 x 1073* when
expressed in the unit J s, which is equal to kg m? s™!, where
the metre and the second are defined in terms of ¢ and Av.
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Physical New Zealand unit of measurement
quantity

electric current

thermodynamic
temperature

amount of
substance

luminous
intensity

Unit

ampere

kelvin

mole

candela

Symbol Definition of unit

A

mol

cd

The ampere is defined by taking the fixed numerical value of
the elementary charge e to be 1.602 176 634 x 107'° when
expressed in the unit C, which is equal to A s, where the
second is defined in terms of Av,.

The kelvin is defined by taking the fixed numerical value of
the Boltzmann constant & to be 1.380 649 x 10723 when
expressed in the unit J K™!, which is equal to kg m?> s 2 K™,
where the kilogram, metre, and second are defined in terms
of i, ¢, and Av,.

1 mole contains exactly 6.022 140 76 x 10?* elementary
entities. This number is the fixed numerical value of the
Avogadro constant, N, , when expressed in the unit mol™ and
is called the Avogadro number. The amount of substance,
symbol 7, of a system is a measure of the number of specified
elementary entities. An elementary entity may be an atom, a
molecule, an ion, an electron, or any other particle or
specified group of particles.

The candela is the unit of luminous intensity in a given
direction. It is defined by taking the fixed numerical value of
the luminous efficacy of monochromatic radiation of
frequency 540 x 10" Hz, K4, to be 683 when expressed in
the unit Im W', which is equal to cd st W', or

cd sr kg™ m? %, where the kilogram, metre, and second are
defined in terms of %, ¢, and Av,.
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Table 4
Prefixes
Factor Name Symbol Factor Name Symbol
10! deca da 107! deci d
10? hecto h 102 centi c
10° kilo k 1073 milli m
10° mega M 1076 micro u
10° giga G 107 nano n
10" tera T 10712 pico P
10 peta P 10715 femto f
1018 exa E 10718 atto a
10% zetta 4 1072 zepto z
10% yotta Y 1072 yocto y

The prefix name is combined with the unit name and written as 1 word, except in relation to units of
mass.

For units of mass, because the base unit kilogram contains the prefix kilo, the names of the decimal
multiples and submultiples of the unit of mass are formed by adding the appropriate prefixes to the
word gram. For example, milligram (mg) is used instead of microkilogram (pkg).

Michael Webster,
Clerk of the Executive Council.

Issued under the authority of the Legislation Act 2012.
Date of notification in Gazette: 16 May 2019.
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Reprints notes

1

General
This is a reprint of the Measurement Standards Regulations 2019 that incorpor-

ates all the amendments to those regulations as at the date of the last amend-
ment to them.

Legal status

Reprints are presumed to correctly state, as at the date of the reprint, the law
enacted by the principal enactment and by any amendments to that enactment.
Section 18 of the Legislation Act 2012 provides that this reprint, published in
electronic form, has the status of an official version under section 17 of that
Act. A printed version of the reprint produced directly from this official elec-
tronic version also has official status.

Editorial and format changes

Editorial and format changes to reprints are made using the powers under sec-
tions 24 to 26 of the Legislation Act 2012. See also http://www.pco.parlia-
ment.govt.nz/editorial-conventions/.

Amendments incorporated in this reprint
Public Service Act 2020 (2020 No 40): section 135

Wellington, New Zealand:

Published under the authority of the New Zealand Government—2020
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