
INTERNATIONAL 
STANDARD 8309' 

First edition 
1991-10-15 

Refrigerated light hydrocarbon fluids - . 
Measurement of liquid levels in tanks containing 
liquefied gases - Electrical capacitance gauges 

Hydrocarbures kgers r&frigtWs - Mesurage du niveau de liguide dans 
les r&en/oh-s contenant des qaz ligu#7& - Jauges ZI effet capacitif c 

Reference number 
IS0 8309:1991(E) 

Full document details: ISO 8309-1991

http://www.avadocuments.com/doc/iso-8309-1991
http://www.avadocuments.com/doc/iso-8309-1991


IS0 8309:1991(E) 

Contents 
Page 

1 Scope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

2 Normative references . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

3 Definitions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

4 Gauge design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

4.1 Sensors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

4.2 Receiver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 

4.3 Wiring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 

5 Environmental conditions and allowable power supply 
fluctuations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*.................... 5 

6 Performance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 

6.1 Combined error of main sensor and receiver . . . . . . . . . . . . . . . . . . . . . . . 5 

6.2 Maximum permissible error ,.......,,....,....,......................,......... 5 

6.3 Level indication .,...................................,.........................,......,.. 5 

6.4 Class of gauge ..,....................................................................... 5 

7 Installation .,..............,.................................................................. 5 

7.1 Main sensor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 

7.2 Reference sensor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 

7.3 Wiring ......................................... ................................................ 6 

8 Ensuring accuracy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 

8.1 General requirements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 

8.2 Accuracy tests . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 

8.3 Measurement of sensor length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 

8.4 Checks and tests after installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 

8.5 Checks and tests after operation start-up . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 

9 Instrumentation requirements for gas-dangerous spaces . . . . . . 7 

0 IS0 1991 
All rights reserved. No part of this publication may be reproduced or utilized in any form 
or by any means, electronic or mechanical, including photocopying and microfilm, without 
permission in writing from the publisher. 

International Organization for Standardization 
Case Postale 56 l CH-1211 Gen&ve 20 l Switzerland 

Printed In Switzerland 

. 

ii 

Full document details: ISO 8309-1991

http://www.avadocuments.com/doc/iso-8309-1991
http://www.avadocuments.com/doc/iso-8309-1991


IS0 8309:1991 (E) 

Annexes 

A General principles . . . . . . f . . . . . . . ,...............................,....................... 8 

B Error analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 

. . . 
III 

Full document details: ISO 8309-1991

http://www.avadocuments.com/doc/iso-8309-1991
http://www.avadocuments.com/doc/iso-8309-1991


IS0 8309:1991(E) 

Foreword 

IS0 (the International Organization for Standardization) is a worldwide 
federation of national standards bodies (IS0 member bodies). The work 
of preparing International Standards is normally carried out through IS0 
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, govern- 
mental and non-governmental, in liaison with ISO; also take part in the 
work. IS0 collaborates closely with the International Electrotechnical 
Commission (IEC) on all matters of electrotechnical standardization. 

Draft International Standards adopted by the technical committees are 
circulated to the member bodies for voting. Publication as an Inter- 
national Standard requires approval by at least 75 % of the member 
bodies casting a vote. 

International Standard IS0 8309 was prepared by Technical Committee 
ISO/TC 28, Petroleum products and lubricants, Sub-Committee SC 5, 
Measurement of light hydrocarbon f7uids. 

Annexes A and B of this International Standard are for information only. 
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INTERNATIONAL STANDARD IS0 8309:1991(E) 

+ ‘. 
Refrigerated light hydrocarbon fluids )- Measurement .:of liquid 
levels Jn tanks containing liquefied gases - Electrical .I 
capacitance gauges ’ 

1 scope 

This International Standard specifies the essential 
requirements and verification procedures for 
capacitance-type liquid level gauges to be used for 
ship and shore tanks containing refrigerated light 
hydrocarbon fluids. I 

2 Normative references I / 

The following standards contain provisions ‘which, 
through reference i’n this text, constitute provisions 
of this International Standard. At the time of publi- 
cation, the editions indicated were valid. All stan- 
dards are subject to revision, and parties to 
agreements based on this International, Standard 
are encouraged to investigate the possibility of ap- 
plying the most recent editions of the standards in- 
dicated below. Members of IEC and IS0 ‘maintain 
registers of current1.y valid International Standards. 

IMO (International’ Maritime Organization). Resol- 
ution’ A.328(IX), Code for - the ccnstruc’tion and 
equipment of ships carrying liquelied gases in b/k.‘) 

’ 

IEC 79-0:1983, Electrical apparatus for explosive gas 
atmospheres - Part 0: General requlrements.*) 

IEC 79-1:1971, Elecfrical apparatus for explosive’ gas 
atmospheres j Part I: Construction and test of 
nameproof enclosures of electrical apparatus? 

IEC 79:2:1983, El’ectrical apparatus for’ explosive gas . 
atmospheres - Part 2: Electrical ‘apparatus - Type 
of protection t*p”.2) ‘: 

IEC 79-311972, Electrical apparatus for explosive gas 
atmospheres - Part 3: Spark test apparatus for 
intrinsically-safe circuits.*) 

: 
” I - 

~ 

IEC 79-4:1975, Electrical apparatus for explosive gas 
atmospheres - Part 4: Method of t&f for ignition 
temperature.*) 

IEC 79-5:1967, Electrical apparatus for explosive gas 
atmcspheres - Part 5: Sand-filled apparafus.2) 

IEC 79-6:1968, Electrical apparatus for explosive gas 
atmospheres L- Part 6: CM-immersed &pparatus.*) 

IEC 79-7:1969, Electrical a@pardus for explosive gas 
atmospheres - Part 7: Consfructidn and test of 
electrical apparatus, type of protection “e’T2) 

IEC 79-10: 1986, Electrical apparatus for explosive gas 
atmospheres -L i , _ Part i0.’ Classification ‘of hazardous . 
areas.*) 

IEC 79-11:1984, Electrical apparatus for expldsive gas 
atmospheres -’ Part 11: Construction’ and’ test’ df 
intrinsically-safe and associated apparatus.*) ’ . 

iEC 79-12:1978, Electrical apparatusfor expbsive gas 
atmospheres - Part’ 12: Classification of mixtures bf 
gases or vapours with air according to fheir. maxi- 
mum experimental safe gaps and minim’um igniting 
currents.*) 

I : .I . 

1) Reference for level gauges in ship’s tanks. 

2) Reference for level gauges in shore tanks. 
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