INTERNATIONAL ISO
STANDARD 22013

First edition
2021-01

Marine environment sensor
performance — Specifications,
testing and reporting — General
requirements

Navires et technologie maritime — Performances des capteurs marins

Reference number
1S0 22013:2021(E)

©1S0 2021




IS0 22013:2021(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2021

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or ISO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org

Published in Switzerland

ii © IS0 2021 - All rights reserved



IS0 22013:2021(E)

Contents Page
FOT@WOT ... 1 e eeeeeeeeeeeeeeeeeereeeeeeee v
L LU o0 10 Ut 5 () ¢ OSSOSO vi
1 SCOPI ... 1
2 Normative references
3 Terms and definitions
4 Specifications......

4.1 General ...

4.2 Calibration

4.3 RATIZE ..t

43.1 Calibrated range
4.3.2  Measuring range

4.3.3  MAXIIIUIT TANZE oottt
4.4 AACCUTACY et
4.5 Resolution...............
4.6 Response time......
4.7 Depth and pressure......

4.7.1  Maximum depth rating

4.7.2  Crush depth rating........c.s
4.8 SAIMIPLE TALE. ..
49 IMECIATICAL ... s

49.1 Wetted materials..........

49.2  Exterior dimensions.....

49.3 Mass or weight in air

494  Weightin freshwater

495 Weightin seawater.............cn.

4.9.6  Operating teMPerature TANZE ...t 16
0 1 D1 U= o U | O

4.10.1 Inputvoltage range

4.10.2 Operating pOWer CONSUMPTION ...t 17

4.10.3  Startup POWETr CONSUMIPEIOT ...t 17
411 INEErface .

4.11.1 Electrical connections

4.11.2 CommuNiCaAtiONS PIOTOCOL . ..o e 17
BU12  STADTIIEY e 17
B3 SHEI-TIE e 18

5 TESTIMMETRIOMS......ooc e e

51 OVEIVIEW ...ooooee e
5.2 General experimental design........

521 General...

5.2.2  Sensor settings..

RS T0Z00C TR =) {3 1= 0 o OO

ST/ SN TR o7 11 o) = 1 o) o 1
5.3 Calibration

5.3.1 General

5.3.2  Calibration METNOM ... s

5.3.3  Experimental design — Layout of the calibration..

5.3.4  Calibration CUIVe ...

5.3.5  Post-calibration OPeIrations ...
54 ACCULACY e

54.1 General

542  Modifications t0 ISO 5725 ...

54.3  StatiStical MOl ...

© 1S0 2021 - All rights reserved iii



IS0 22013:2021(E)

5.4.4  Determination of preciSion. ...

5.4.5 Experimental design — Layout of the precision experiment

5.4.6  REfEIEINCE ..o

5.4.7  Determination of tru€ness (DIAS) ...
5.4.8  StatiStical @NalYSIS. ...

5.5 Resolution
5.5.1 General

5.5.2  EXPerimental deSIZI. ...
5.53  Caleulation Of S ;oo i 24
554 Calculation Of S 5o
5.6  Response time............ e
ST 20 S €Y o U] =Y OSSO
5.6.2  Experimental design..................
5.6.3  Response curve
5.7 Depth and pressure.........n.
5.7.1  Maximum depth rating
5.7.2  Crush depth rating...........c.cc..
5.7.3  PIESSUIE CASE VOI ...oooiooioiiriiieieeeiieiee e
5.8 Mechanical........ccocnce g+ 11451811 14 1 e 27
5.8.1  Wetted materials
582  Weight in freSRWaTET oo
5.8.3  WEIGHT IN SEAWATET ...t
5.84  Operating temperature range.....
5.9 EleCtrical. ...
5.9.1 Inputvoltage range...............
5.9.2  Operating power consumption........
5.9.3  Startup power consumption...........
510  INerface .. A
5,101 GEIETAL ..ot
5.10.2 Power on/standby.........ccceee
5.10.3 Galvanic isolation test
511 Stability...cce.
5.11.1 General
5.11.2 Experimental design.........c........
5.11.3  CalCUIAION OF @ ..o e

5.11.4 Field stability
5.12  Shelf-life
5.12.1 General

5.12.2  EXPerimental deSIZI. ... e
5.12.3  CAlCUIALION OF @ oo oo
6 Publication
6.1 .
6.2 D U= IR 4 LST<] s

G307 S €Y 4 U= IO S
6.2.2  Testreports.....
6.3 Calibration certificates
Annex A (informative) Determination of the accuracy (precision and trueness) — Example.... ... 35
Annex B (informative) Determination of the response time — Examples...............c.. 39
Annex C (informative) Data sheet for a sound velocity sensor — Example ... 43
BIBLIOGIAPIY ... 44

iv © IS0 2021 - All rights reserved



IS0 22013:2021(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2. www.iso.org/directives

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received. www.iso.org/patents

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.org/
iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 8, Ships and marine technology,
Subcommittee SC 13, Marine technology.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

Oceans are intertwined with many of humanity’s priorities, including trade, food, energy, climate
and security. Understanding what’s going on below the sea surface is important for making decisions
around maritime boundaries, exploiting energy and mineral resources, expanding waterways, and
monitoring aquaculture. All depend on the availability of data produced by marine environment sensors
that measure physical, ecological and chemical parameters of seawater, such as salinity, temperature,
oxygen, carbon dioxide and acidity.

As an example of the growing importance of these data, marine business is increasingly mandated
by law to record them to meet environmental regulations. But common definitions for even basic
performance specifications of these sensors, such as accuracy or stability, don't exist. This weakens
the utility of the laws and diminishes confidence in sensor performance. It also acts to dampen the
market forces driving sensor innovation, as it is difficult for end-users to compare and reward true
breakthroughs from existing manufacturers, or to trust new entrants. This document aims to address
this by establishing a set of performance specifications common to all marine environment sensors,
including terms, definitions and test methods.
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Marine environment sensor performance — Specifications,
testing and reporting — General requirements

1 Scope

This document defines terms, specifies test methods and provides reporting requirements for marine
sensor specifications to ensure a consistent reporting by manufacturers.

It is applicable to those devices known as conductivity-temperature-depth (CTDs), sound velocity
probes, multi-parameter sondes and dissolved gas sensors, that measure parameters such as
conductivity, temperature, pressure, sound speed, dissolved oxygen, turbidity, pH, and chlorophyll in
seawater.

Itis also generally applicable to all marine environment instruments.

NOTE1 A ‘CTD’ directly measures conductivity, temperature, and pressure. Depth is derived from pressure
using an equation.

NOTE 2  The term ‘sound velocity probe’ is widely used to describe instruments that measure sound speed. In

this document the term ‘sound velocity’ is used when describing the type of sensor, and the term ‘sound speed’ is
used when describing the parameter or measurand, but these terms can be used interchangeably.

2 Normative references

The following documents are referred to in the text in such a way that some or all their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

IS0 5725-2:2019, Accuracy (trueness and precision) of measurement methods and results — Part 2: Basic
method for the determination of repeatability and reproducibility of a standard measurement method

ISO/IEC 17025:2017, General requirements for the competence of testing and calibration laboratories

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

3.1

quantity

parameter

property of a phenomenon, body, or substance, where the property has a magnitude that can be
expressed as a number and a reference

Note 1 to entry: A reference can be a measurement unit, a measurement procedure, a reference material, or a
combination of such.

EXAMPLE Pressure, P
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