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SPECIAL NOTES

1. API PUBLICATIONS NECESSARILY ADDRESS PROBLEMS OF A GENERAL
NATURE. WITH RESPECT TO PARTICULAR CIRCUMSTANCES, LOCAL, STATE,
AND FEDERAL LAWS AND REGULATIONS SHOULD BE REVIEWED.

2. API IS NOT UNDERTAKING TO MEET THE DUTIES OF
EMPLOYERS, MANUFACTURERS, OR SUPPLIERS TO WARN AND
PROPERLY TRAIN AND EQUIP THEIR EMPLOYEES, AND OTHERS EXPOSED,
CONCERNING HEALTH AND SAFETY RISKS AND PRECAUTIONS, NOR
UNDERTAKING THEIR OBLIGA-TIONS UNDER LOCAL, STATE, OR FEDERAL
LAWS.

3. INFORMATION CONCERNING SAFETY AND HEALTH RISKS AND PROPER
PRECAUTIONS WITH RESPECT TO PARTICULAR MATERIALS AND CONDI-
TIONS SHOULD BE OBTAINED FROM THE EMPLOYER, THE MANUFACTURER
OR SUPPLIER OF THAT MATERIAL, OR THE MATERIAL SAFETY DATA SHEET.

4. NOTHING CONTAINED IN ANY APIPUBLICATION 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.

5. GENERALLY, API STANDARDS ARE REVIEWED AND REVISED, REAF-
FIRMED, OR WITHDRAWN AT LEAST EVERY FIVE YEARS. SOMETIMES A
ONE-TIME EXTENSION OF UP TO TWO YEARS WILL BE ADDED TO THIS
REVIEW CYCLE. THIS PUBLICATION WILL NO LONGER BE IN EFFECT FIVE
YEARS AFTER ITS PUBLICATION DATE AS AN OPERATIVE APISTANDARD OR,
WHERE AN EXTENSION HAS BEEN GRANTED, UPON REPUBLICATION. STATUS
OF THE PUBLICATION CAN BE ASCERTAINED FROM THE API AUTHORING
DEPARTMENT [TELEPHONE (202) 682-8000]. A CATALOG OF API PUBLICA-
TIONS AND MATERIALS IS PUBLISHED ANNUALLY AND UPDATED QUARTER-
LY BY API, 200 MASSACHUSETTS AVENUE, NW, WASHINGTON, DC 20001.

Copyright ©1991 American Petroleum Institute
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FOREWORD

This standard has been prepared as a guide for the calibration of tanks on ships and
oceangoing barges by liquid calibration or by vessel drawings. This document and Chapter
2, Section 7, “Calibration of Barge Tanks,” of the API Manual of Petroleum Measurement
Standards (MPMS) supersede the previous API Standard 2553, “Standard Method for
Measurement and Calibration of Barges” (ASTM D 1407).

Other sections of Chapter 2 contain an overview of tank calibration, detailed procedures
for calibrating various types of tanks, and a detailed discussion of liquid calibration. Upon
revision, Chapter 2 will be divided into eleven sections, as follows:

2.1 Introduction to Tank Calibration.

2.2A Calibration of Upright Cylindrical Tanks (API Standard 2550).

2.2B Calibration of Upright Cylindrical Tanks Using the Optical Reference Line
Method.

23  Calibration of Underground Tanks.

2.4  Calibration of Horizontal Tanks.

2.5  Calibration of Tank Cars and Trucks.

2.6  Calibration of Spherical and Spheroidal Tanks.

2.7  Calibration of Barge Tanks.

2.8A Calibration of Tanks on Ships and Oceangoing Barges.

2.8B Recommended Practice for the Establishment of the Location of the Reference
Gauge Point and the Reference Gauge Height of Tanks on Marine Tank Vessels.

2.9  Liquid Calibration.

Note: Users of this chapter and any of its sections should be aware of and comply with any federal, state, or
municipal regulations that have a bearing on the procedures described, including, in particular, those regulations
dealing with the safe handling of volatile materials, worker safety, and environmental protection.

This standard requires the purchaser to specify certain details and features. Although it
is recognized that the purchaser may desire to modify, delete, or amplify sections of the
standard, it is strongly recommended that such modifications, deletions, and amplifications
be made by supplementing this standard rather than by rewriting or incorporating sections
of this standard into another complete standard.

API standards are published as an aid to procurement of standardized equipment and
materials. These standards are not intended to inhibit purchasers or producers from purchas-
ing or producing products made to specifications other than those of API.

API publications may be used by anyone desiring to do so. Every effort has been made
by the institute to assure the accuracy andreliability 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 federal, state, or municipal regulation with
which this publication may conflict.

Suggested revisions are invited and should be submitted to the director of the
Measurement Coordination Department, American Petroleum Institute, 200
Massachusetts Avenue, NW, Washington, DC 20001.
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Chapter 2—Tank Calibration

SECTION 8A—CALIBRATION OF TANKS ON
SHIPS AND OCEANGOING BARGES

2.8A.1 Scope

This standard describes three methods for determining the
total and incremental volumes of liquids in tanks on ships,
oceangoing barges, and integrated tug barge units that have
integral hull tanks. The three methods are:

a. Liquid calibration.
b. Calibration by linear measurement.
c. Calibration from vessel drawings.

Paragraphs 2.8A.5 through 2.8A.7 describe procedures and
equipment for obtaining the field measurement data and
suggestions for the orderly and complete recording of field
data. Paragraphs 2.8A.8 through 2.8A.10 include procedures
for calculating the total and incremental tank capacities from
field data and suggestions for the presentation of capacity
tables. An example of a typical form for such calculations is
presented in Appendix A. Terms specific to the maritime
industry are defined in Appendix B.

For vessels having independent tanks, refer to other sec-
tions of Chapter 2 for a similar discussion of horizontal,
spherical, upright, and other mobile tanks. For smaller coastal
and inland waterway barges, refer to Chapter 2, Section 7.

This standard addresses liquid calibration procedures per-
taining to ships. For details relating to metering systems,
installation, meter proving requirements, and other guidelines
relating to liquid calibration, refer to API Standard 2555.

The capacity tables should be computed so that volume is
given at standard conditions, that is, at 60°F (15°C). Ap-
propriate liquid and tape temperature corrections to 60°F
(15°C) shall be applied. API Standard 2543 and Chapter 17
should be consulted for temperature determination in the
marine environment.

2.8A.2 Field of Application

Although primarily intended for the calibration of cargo
tanks on tankers, the procedures described here also apply to
calibration of tanks for fuel oil, ballast, and fresh water on all
types of seagoing vessels.

2.8A.3 Safety

Before entering any compartment, permission must be
obtained from the vessel’s master, senior deck officer,
authorized shipyard official, or other responsible person in
charge. This responsible person should supply information
regarding particular materials and conditions or the ap-
plicable Material Safety Data Sheet (MSDS).

Due consideration should be given to applicable safety
procedures. Safety considerations include, but are not limited
to, potential electrostatic hazards, potential personnel ex-
posure (and associated protective clothing and equipment
requirements), and potential explosive and toxic hazards as-
sociated with a cargo tank’s atmosphere, among others. The
physical characteristics of the cargo and existing operational
conditions should be evaluated, and applicable international,
federal, state, and local regulations should be observed.

In addition, before entering a compartment, a valid marine
chemist’s certificate must be obtained and indicate that the
compartment is “Safe for Workers” and/or “Safe for Hot
Work,” as prescribed in NFPA 306, U.S. Coast Guard,
OSHA, or other international, federal, state, or local regula-
tions that may apply. Testing must be made at least every 24
hours or more frequently when changing conditions warrant.

In addition, safety procedures designated by the employer,
the vessel operator, and other concerned parties should also
be observed. Internationally, the International Safety Guide
for Oil Tankers and Terminals (ISGOTT), and publications
of the Oil Companies International Marine Forum and API
provide additional safety information and should be con-
sulted. See Appendix C.

Furthermore, another person should stand watch at the com-
partment entrance for the duration of an entry and sound an alarm
if an emergency occurs. Appropriate protective clothing and
equipment should be used. Normal safety precautions with
respect to staging and ladders must also be observed.

2.8A.4 Referenced Publications

The most recent editions of the following standards, codes,
and specifications are cited in this chapter.

API
Manual of Petroleum Measurement Standards, Chapter 1,
“Vocabulary”; Chapter 2, “Tank Calibration,” Section 7,
“Calibration of Barge Tanks™; Chapter 17, “Marine
Measurement”
Publ 2026 Safe Descent Onto Floating Roofs of Tanks in
Petroleum Service
Publ 2217 Guidelines for Work in Confined Spaces in the
Petroleum Industry.
Std 2543  Method of Measuring the Temperature of
Petroleum and Petroleum Products
(ANSI/ASTM! D 1086).

! American Society for Testing Materials, 1916 Race Street,

ﬁiladel hia, Pennsylvania
19103, ocuments
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Std 2550 Measurement and Calibration of Upright

Cylindrical Tanks (ANSI/ASTM D 1220)

Std 2555 Liquid Calibration of Tanks (ANSI/ASTM
D 1406) '
i
202/69 Petroleum Measurement Manual, Part 11
“Tank Calibration”; Section 1, “Vertical
Cylindrical Tanks—Measurement Methods”
NFPA’
306 Control of Gas Hazards on Vessels
OSHA*

Occupational Safety and Health Standards, (29 Code of
Federal Regulations Sections 1910.100 and following)

2.8A.5 Significance and Use

An accurate calibration of vessel tanks is essential for
accurate determination of volume of cargoes loaded or dis-
charged from the vessel tanks, whether full or partial cargoes.
This standard provides three methods for developmg such
calibrations of vessel tanks.

2.8A.6 Nomenclature

= Half-width of horizontal section at centerline
= Molded breadth of vessel

= Camber .

= Molded depth of vessel

= Depth of double bottom

= Reference gauge height

= Deadrise

Im = Innage as measured at reference gauge pomt
IT = Innage at desired transverse frames a, b, ¢ .

(Ia, Ib, Ic )

K = sttance of reference gauge point from aft bulkhead
L = Length between draft marks

Lt =Tank length

Ry = Bllge radius

Rg = Gunwale radius

S = Half siding

T = Vessel trim

U,, = Measured ullage

U, = Ullage corrected for trim or list

W, = Center tank width

W,, = Wing tank width

Y = Distance from the reference gauge point to the
transverse frame (Ya, Yb, Yc ...)

Z = Distance of gauge point from tank centerline (wing or
center)

6 = Angle of list

Note: All dimensions must be in consistent units.

*Institute of Petroleum, 61 New Cavendish Street, London, W1M 8AR, England.
*National Fire Protection Association, Battery March Park, Quincy, Massachusetts
02269.

4Occupational Safety and Health Administration, U.S. Department of Labor. The Code
of Federal Regulations is available from the U.S. Government Printing Office,
Washington, D.C. 20402.

TQROOW
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2.8A.7 Tank Measuring Equipment

The equipment used in dimensional tank calibration is
described in 2.8A.7.1 through 2.8A.7.8. All measuring tapes
shall be in one piece and free of kinks.

2.8A.7.1 TAPES FOR HEIGHT MEASUREMENT

For height measurements, a steel tape of convenient length
is recommended and should be 0.375 or 0.500 inch wide and
0.008 to 0.012 inch thick, graduated in feet and inches to
eighths of an inch, or in feet, tenths and hundredths of a foot.
Tapes graduated in metric units must meet similar specifica-
tions. (For metric tapes, refer to IP 202/69.) The working tape
shall be calibrated against a master tape in accordance with
procedures outlined in API Standard 2550. An example of a
commonly used measuring tape is shown in Figure 1.

2.8A.7.2 TAPES FOR LENGTH AND WIDTH
- MEASUREMENTS

For length and width measurements, a steel tape of con-
venient length relative to the length or width of the tanks
involved, usually 100 to 200 feet, is recommended, as shown
in Figure 2.

The working tape should not be more than 0.25 inch wide
and approximately 0.01 inch thick. Graduations should be in
feet and inches to eighths of an inch or in feet, to tenths and
hundredths of a foot. (For metric tapes, refer to IP 202/69.)
The tapes shall be checked and conform with specified limits
of accuracy when compared with the master tape as described
in 2.8A.7.3.

Figure 1—Height-Measuring Tape and Bob
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Figure 2—Length- and Width-Measuring Tape
2.8A.7.3 MASTER TAPES

The master tape that is used for calibrating working tapes
for tank measurement shall be identified with a Report of
Calibration at 68°F by the National Institute of Standards and
Technology. The Report of Calibration attests to the tape
accuracy within 0.001 foot (approximately 1/64 inch) per 100
feet of length. The Report of Calibration also includes the
factors and formulas necessary to correct tape length for use
at either 60°F (or 15°C) under tension differing from that used
during calibration and under conditions of sag in an unsup-
ported tape.

2.8A.7.4 REELS AND BRACKETS

Tapes shall be equipped with either adequate reels and
handies or 1-foot tape brackets with guides, whichever is
appropriate for the tape to be used.

2.8A.7.5 TAPE CLAMPS

To ensure a positive grip on the tape, clamps shall be used,
as shown in Figure 3.

2.8A.7.6 MEASURING DEVICES (TELESCOPING
BARGE AND STRAPPING POLE)

The measuring devices shall be constructed of straight-
grained hardwood, fiberglass, aluminum, or other suitable
material. The scales along the faces of the measuring device
shall be graduated in eighths of an inch or in tenths or
hundredths of a foot. The measuring device shall be fabri-
cated in two or more sections so that it may be readily adjusted
to the required height. Two measuring devices are illustrated
in Figure 4.

2.8A.7.7 OTHER REQUIRED EQUIPMENT

A flexible steel ruler of suitable length, a line level or
leveling device, and a depth gauge for determining strike
plate thickness are also required.

Full document details: API MPMS 2.8A 1991 (2023)

2.8A.7.8 ACCESSORY EQUIPMENT

The following supplementary equipment may also be
needed:

a. Straightedge.

Crayon, awl, and scriber.

Cleaning instruments (for example, a putty knife).
Ladders.

Coil of wire or fishing line.

opo o

2.8A.8 Measurement Conditions and
Tolerances

2.8A.8.1 MEASUREMENT CONDITIONS

Measurements should be taken only after all construction
work has been completed. New tanks may be measured with
staging in place. All tanks must be clean, gas-free, and safe
for persons to enter the tank.

2.8A.8.2 MEASUREMENT TOLERANCES

The procedures outlined below should be followed to
ensure that measurements are within the proper tolerances:

a. All tape measurements should be read and recorded to the
nearest 0.005 foot (or to the nearest 1 millimeter).

b. Temperature readings should be recorded to at least the
nearest 1°F (or to the nearest 0.5°C).

c. Tank plate thickness should be determined to the nearest
0.02 inch (or to the nearest 0.5 millimeter).

d. Deadwood should be measured and located to the nearest
even-numbered 0.125 inch (or to the nearest 3 millimeters).

2.8A.9 Measurement Procedures

Tank calibration may be accomplished by three methods:
liquid calibration, calibration by linear measurement, and
calibration from vessel drawings. All three methods have
certain advantages and disadvantages in specific applica-
tions, and a combination of the three methods is recom-
mended. For example, liquid calibration is desirable for end

Figure 3—Tape Clamp
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