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FOREWORD

The Energy Institute's (EI's) Hydrocarbon Management Committee (HMC) is responsible for the 
production and maintenance of standards and guidelines covering various aspects of static and 
dynamic measurement of petroleum. The Hydrocarbon Management Committee 4 (HMC-4) deals 
primarily with the measurement and loss of crude oil and oil products, focusing in particular on 
transport in the marine environment and associated shore assets.

HMC-4 is made up of experts from the oil industry, cargo inspectors, ship owners and representatives 
from Marine Terminals. It is a truly international panel with representatives from most Western European 
countries, the Middle East, Far East, and North and South America. Equipment manufacturers and 
experts with specific knowledge of measurement techniques are regularly invited to present papers 
to the committee.

The EI maintains liaison with parallel working groups of the American Petroleum Institute's (API's) 
Committee on Petroleum Measurement, and other organisations concerned with quantitative 
measurement in other countries and industries.

The EI Hydrocarbon Management guidelines are widely used by the petroleum industry, and have 
received recognition in many countries by consumers and the authorities. In order to promote their 
wide adoption internationally, it is the policy to submit selected guidelines via the British Standards 
Institute (BSI) to the International Organization for Standardization's (ISO's) technical committee  
TC-28 Petroleum Products and Lubricants, as potential International Standards.

A full list of Hydrocarbon Management guidelines is available on request from the EI.

The EI Hydrocarbon Management guidelines are recommended for general adoption, but should be 
read and interpreted in conjunction with safety, environmental, weights and measures, customs and 
excise and other regulations in force in the particular country in which they are to be applied. Such 
regulatory requirements have precedence over corresponding clauses in the EI document except 
where the requirements of the latter are more rigorous, when its use is recommended. Users should 
also consider contractual constraints imposed by charterers, cargo owners, ship owners and any 
other interested party.

Although it is believed that adoption of the recommendations of this guideline will assist the user, 
the Energy Institute cannot accept any responsibility, of whatsoever kind, for damage or alleged 
damage arising or otherwise occurring on vessels or in or about premises where this document has 
been applied as final responsibility for adequate preparation of the vessel to receive a cargo lies with 
the parties controlling this task.

Users of these guidelines are invited to send comments, suggestions, or details of relevant experience to:

Technical Department
Hydrocarbon Management
Energy Institute
61 New Cavendish Street
London
W1G 7AR
United Kingdom
www.energyinst.org
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1 INTRODUCTION AND SCOPE

1�1 SCOPE

This document identifies the standards and considers alternative designs and equipment 
used in onshore storage tanks for petroleum liquids, specifically concerning satisfying 
measurement and sampling requirements.

Other issues such as foundation stability, mechanical design, coating and corrosion protection, 
fire protection, filling and emptying connections, access for inspection and cleaning, are not 
addressed.

While many of the comments will also apply to other types of tankage, only vertical cylindrical 
storage tanks are considered here, as they are the most common design.

Good practice is presented, while considering safety and environmental issues which are of 
increasing concern.

The document will be of use to all those involved with measurement and sampling of 
petroleum liquids, and guides those considering installation or upgrade of shore tanks 
regarding the need to allow for measurement and sampling activities.

The document is also a useful reference and training guide.

1�2 INTRODUCTION

1�2�1 General

The quantity and quality of hydrocarbon liquid in a tank will need to be determined regularly 
for inventory, and possibly for custody transfer or fiscal purposes.

Traditionally, gauging and sampling has been carried out by operators or independent 
inspectors climbing to the top of the tank to use a gauging tape and bob, along with sample 
bottles or beakers lowered into the tank through a hatch or a stilling-well cap near the edge 
of the roof. Temperatures were determined using cup-case (or wood-back) thermometers, 
which allow a small amount of liquid to be retrieved to the top of the tank, complete with a 
mercury-in-glass thermometer, to allow the temperature from any level to be read.

Electronic gauging devices such as portable electronic thermometers (PETs) and ullage, 
temperature, interface instruments (UTIs), along with more sophisticated samplers, have 
now largely replaced these techniques. However, manual gauging and sampling still requires 
personnel to access the roof of the tank. Access to tank roofs is increasingly restricted on 
safety grounds. Safety concerns, along with environmental considerations, have driven 
technical developments such that automatic gauging systems, which are now able to provide 
levels of accuracy (strictly speaking – uncertainty) are acceptable for custody transfer and 
fiscal measurements.

However, a range of measurement techniques is still in use, depending on the location and 
age of the installation.
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While automatic systems are now available for level and temperature measurement, sampling 
generally continues to require roof access. However, environmental protection requirements 
demand that vapour releases are prevented or limited, restricting opportunities for opening 
gauging and sampling points. The use of relatively large hatch openings for gauging and 
sampling is becoming increasingly rare with smaller diameter (typically 50 mm – 2 inch or 
possibly 100 mm – 4 inch) flanged fittings provided. These allow use of UTIs and various 
samplers which pass through vapour control valves (VCVs) and portable fittings, which 
contain either wiper systems to restrict vapour releases, or are completely enclosed. While 
restricted and closed sampling systems have been in use for ships' tanks for some time, they 
are heavy and bulky and not suited for regular use on shore tanks. Permanent installation of 
the main part of the equipment is an option, but this introduces problems around cleanliness 
and sample contamination. It also remains necessary to use the stairways while carrying the 
sample containers and samples.

1�2�2 Continued access to tank tops

While accurate automatic measurements are achievable, automatic gauges need to be 
verified manually and, of course, sampling continues to require roof access.

The need for access to a tank top will depend on the equipment installed. The standard for 
checking that any gauging equipment is reading correctly is a calibrated gauging device 
which can be traced to national standards. Also, some commercial contracts still require 
manual measurements to be used as a basis for custody transfer quantities.

As noted, while some internal floating systems are available for clean products, obtaining 
samples irrespective of the fill level (usually an upper, middle, and lower sample) generally 
requires sampling from the tank top. Samples from fixed side tappings may not provide 
samples from the correct levels in accordance with applicable standards, but may still provide 
adequate samples as long as the tank contents are homogenous.

Some sites may require personnel to work in pairs to provide safety supervision while 
accessing tanks. However, due to economic constraints, additional personnel may not always 
be available, and as a result access to tank tops for measuring and sampling may be severely 
restricted. Therefore, while all are agreed that access to tank tops should be minimised, there 
are often no alternatives and the emphasis has to be on providing safe access when required, 
and ensuring that safety precautions are in place and that personnel are properly trained (see 
section 6).




