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Special Notes

API publications necessarily address problems of a general nature. With respect to particular circumstances, local, 
state, and federal laws and regulations should be reviewed. The use of API publications is voluntary. In some cases, 
third parties or authorities having jurisdiction may choose to incorporate API standards by reference and may mandate 
compliance.

Neither API nor any of API's employees, subcontractors, consultants, committees, or other assignees make any 
warranty or representation, either express or implied, with respect to the accuracy, completeness, or usefulness of 
the information contained herein, or assume any liability or responsibility for any use, or the results of such use, of 
any information or process disclosed in this publication. Neither API nor any of API’s employees, subcontractors, 
consultants, or other assignees represent that use of this publication would not infringe upon privately owned rights.

API publications may be used by anyone desiring to do so. Every effort has been made by the Institute to assure the 
accuracy and reliability of the data contained in them; however, the Institute makes no representation, warranty, or 
guarantee in connection with this publication and hereby expressly disclaims any liability or responsibility for loss or 
damage resulting from its use or for the violation of any authorities having jurisdiction with which this publication may 
conflict.

API publications are published to facilitate the broad availability of proven, sound engineering and operating practices. 
These publications are not intended to obviate the need for applying sound engineering judgment regarding when and 
where these publications should be used. The formulation and publication of API publications is not intended in any 
way to inhibit anyone from using any other practices.

Any manufacturer marking equipment or materials in conformance with the marking requirements of an API standard 
is solely responsible for complying with all the applicable requirements of that standard. API does not represent, 
warrant, or guarantee that such products do in fact conform to the applicable API standard.

Users of this standard should not rely exclusively on the information contained in this document. Sound business, 
scientific, engineering, and safety judgment should be used in employing the information contained herein.

All rights reserved. No part of this work may be reproduced, translated, stored in a retrieval system, or transmitted by any 
means, electronic, mechanical, photocopying, recording, or otherwise, without prior written permission from the publisher. 

Contact the Publisher, API Publishing Services, 200 Massachusetts Avenue, NW, Suite 1100, Washington, DC 20001-5571.

Copyright © 2021 American Petroleum Institute
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Foreword

Nothing contained in any API publication is to be construed as granting any right, by implication or otherwise, for the 
manufacture, sale, or use of any method, apparatus, or product covered by letters patent. Neither should anything 
contained in the publication be construed as insuring anyone against liability for infringement of letters patent.

The verbal forms used to express the provisions in this document are as follows.

Shall: As used in a standard, “shall” denotes a minimum requirement to conform to the standard.

Should: As used in a standard, “should” denotes a recommendation or that which is advised but not required to 
conform to the standard.

May: As used in a standard, “may” denotes a course of action permissible within the limits of a standard.

Can: As used in a standard, “can” denotes a statement of possibility or capability.

This document was produced under API standardization procedures that ensure appropriate notification and participation 
in the developmental process and is designated as an API standard. Questions concerning the interpretation of the 
content of this publication or comments and questions concerning the procedures under which this publication was 
developed should be directed in writing to the Director of Standards, American Petroleum Institute, 200 Massachusetts 
Avenue, Suite 1100, Washington, DC 20001. Requests for permission to reproduce or translate all or any part of the 
material published herein should also be addressed to the director.

Generally, API standards are reviewed and revised, reaffirmed, or withdrawn at least every five years. A one-time 
extension of up to two years may be added to this review cycle. Status of the publication can be ascertained from 
the API Standards Department, telephone (202) 682-8000. A catalog of API publications and materials is published 
annually by API, 200 Massachusetts Avenue, Suite 1100, Washington, DC 20001.

Suggested revisions are invited and should be submitted to the Standards Department, API, 200 Massachusetts 
Avenue, Suite 1100, Washington, DC 20001, standards@api.org.
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Standard Practice for Level Measurement of Liquid Hydrocarbons in Stationary 
Tanks by Automatic Tank Gauging

1	 Introduction

This standard presents both metric (SI) units and U.S. customary units and may be implemented in either 
system of units. The presentation of both units is for the convenience of the user and is not necessarily an 
exact conversion. The units of implementation are typically determined by contract, regulatory requirement, the 
manufacturer, or the user’s calibration program. Once a system of units is chosen for a given application, it is not 
the intent of this standard to allow arbitrary changing of units within this standard.

Safety precautions are listed separately from general precautions that affect accuracy or performance.

NOTE	 Precautions are given in addition to any existing federal, state, or local regulations (for example, the Occupational 
Safety and Health Administration) that govern practices described in this standard. Users of this standard should be familiar 
with all applicable safety and health regulations.

2	 Scope

This standard covers the level measurement of liquid hydrocarbons in stationary, aboveground, atmospheric 
storage tanks using automatic tank gauges (ATGs). The standard discusses automatic tank gauging in general, 
accuracy, installation, commissioning, calibration, and verification of ATGs that measure either innage or ullage. 
It covers both intrusive and non-intrusive ATGs used for either custody transfer or inventory control. The standard 
also covers the requirements for data collection, transmission, and receiving.

This standard does not cover the following:

a) hydrocarbons having a Reid vapor pressure above 15 pounds per square inch (in.) absolute (100 kPa);

b) measurement of weight or mass with ATG equipment (this is covered in API MPMS Chapter 3.6 and Chapter
16.2);

c) measurement of the level in underground tanks or in pressurized tanks storing liquid hydrocarbons;

d) conversion of the tank level to liquid volume (this is covered in API MPMS Chapter 12.1);

e) measurement of temperature, sampling, density, and sediment and water (S and W), which are discussed in
API MPMS Chapters 7–10.

Safety and material compatibility precautions should be taken when using ATG equipment. Manufacturers’ 
recommendations on the use and installation of the equipment should be followed. Users should comply with all 
applicable codes and regulations, API standards, and the NFPA National Electrical Code.

3	 Normative References

The following documents are referred to in the text in such a way that some or all of 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 addenda) applies.

API MPMS Chapter 3.1A, Standard Practice for the Manual Gauging of Petroleum and Petroleum Products
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4	 Terms and Definitions

Measurement terms of general use can be found in the API MPMS Chapter 1, Online Terms and Definitions 
Database.

5	 Design and Selection of ATGs

5.1	 General Precautions

The following general measurement precautions affect the accuracy and performance of all types of ATGs. They 
should be observed where they are applicable.

5.1.1	 Compatibility

All parts of the ATG in contact with the product or its vapor should be compatible with the product to avoid both 
product contamination and ATG corrosion. The ATG should be designed to meet the operating conditions.

5.1.2	 Sealing

All ATGs shall be sealed to withstand the vapor pressure of liquid in the tank.

5.1.3	 Speed of Response

ATGs should have sufficient dynamic response to track the liquid level during maximum rates of tank filling or 
emptying.

5.1.4	 ATG Security

ATGs should provide security to prevent unauthorized adjustment or tampering. ATGs used in custody transfer 
applications should provide facilities to allow sealing for calibration adjustment.

5.2	 Use of ATGs for Custody Transfer or Inventory Control

The overall accuracy of level measurement by ATGs, as installed (“installed accuracy”), is limited by the intrinsic 
error of the ATG equipment, the effect of the installation methods, and the effect of changes in the operating 
conditions.

Depending on the overall accuracy of the ATG, as installed, an ATG may be used either for custody transfer on 
storage tanks, on crude oil lease tanks, or for inventory control purposes. The use of ATGs for custody transfer 
normally requires contractual agreement between the buyer and the seller and may be subject to federal, state, 
and local regulations. The use of ATGs in custody transfer application requires high accuracy. The use of ATGs 
for inventory control purposes often permits a lower degree of accuracy.

5.2.1	 Use of ATGs for Custody Transfer Purposes

5.2.1.1	 The ATG should meet the factory calibration tolerances prior to installation (refer to 5.3.2).

5.2.1.2	 The ATG should meet the field verification tolerance for custody transfer (refer to 7.7.3.3), including the 
effects of installation methods and changes in operating conditions (refer to 5.3.3).

5.2.2	 Use of ATGs for Inventory Control Purposes

5.2.2.1	 The ATG should meet the factory calibration tolerances prior to installation (refer to 5.3.2).

5.2.2.2	 The ATG should meet the field verification tolerance for inventory control (refer to 7.7.3.3), including the 
effects of installation methods and changes in operating conditions.

API Manual of Petroleum Measurement Standards 3.1B2
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5.2.3	 Remote Readout Custody Transfer

The remote readout, if used, should meet the requirements of this standard (refer to 5.4).

5.3	 Accuracy

5.3.1	 Intrinsic Accuracy of ATGs

The level measurement accuracy of an ATG is affected by the intrinsic accuracy of the ATG (i.e., the accuracy of 
the ATG when tested under controlled conditions as specified by the manufacturer).

5.3.2	 Calibration Prior to Installation (Factory Calibration)

The reading of an ATG to be used for custody transfer application should, according to Table 1, agree with a 
certified measurement instrument over the entire range of the ATG. The certified measurement instrument should 
be traceable to the national standards and should be provided with a calibration correction table. The uncertainty 
of the reference should not exceed 0.5 mm (1/32 in.) or equivalent, with the calibration correction applied.

The reading of an ATG to be used for inventory application or crude oil lease tanks should, according to Table 
1, agree with a certified measurement instrument over the entire range of the ATG. The certified measurement 
instrument should be traceable to the national standards and should be provided with a calibration correction 
table.

ATGs for custody transfer or inventory applications installed prior to the effective date of the second edition (2001) 
of this document may not have factory calibration documentation. ATGs for crude oil lease tanks installed prior 
to the effective date of the third edition (2018) of this document may not have factory calibration documentation. 
These ATGs are not required for retest at the factory, but the installed accuracy of these ATGs should meet the 
requirements in 7.7.3.3 for their intended application.

5.3.3	 Error Caused by Installation and Operating Conditions

The total error of an ATG in custody transfer service should not be affected by more than the values shown in 
Table 1. These effects can be due to installation, variation of operating conditions (refer to 5.3.5), or variation of 
physical and electrical properties of the liquid and/or vapor, provided that these conditions are within the limits 
specified.

5.3.4	 Overall Accuracy of the Installed ATG

The overall accuracy of the installed ATG includes both the intrinsic accuracy of the ATG, as verified by factory 
calibration, and those effects caused by installation and operating conditions. The overall accuracy of an ATG 
should be within limits specified in Table 1 for the different applications.
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