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SPECIAL NOTES

API publications necessarily address problems of a general nature. With respect to partic-
ular circumstances, locd, state, and federal laws and regulations should be reviewed.

APl 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 obligations under local, state, or fed-
eral laws.

Information concerning safety and health risks and proper precautions with respect to par-
ticular materials and conditions should be obtained from the employer, the manufacturer or
supplier of that material, or the material safety data sheet.

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 pro.*
uct covered by letters patent. Neither should anything contained in the publication be con-
strued as insuring anyone against liability for infringement of |etters patent.

Generally, API standards are reviewed and revised, reaffirmed, or withdrawn at lecct e ery
five years. Sometimes a one-time extension of up to two years will be added to ti.'s revicw
cycle. This publication will no longer be in effect five years after its publicatic.» de.e as an
operative API standard or, where an extension has been granted, upon 1 ublioation. Status
of the publication can be ascertained from the Measurement Coordination |*< 4phone (202)
682-8000]. A catalog of API publications and materials is pub:ishe d annually and updated
quarterly by API, 200 Massachusetts Avenue, NW, Washington. DI 20301

This document was produced under API standardization pr cedires that ensure appropri-
ate notification and participation in the developmental: orcoess ~u is designated as an API
standard. Questions concerning the interpretation of the cor.ent of this standard or com-
ments and questions concerning the procedures uner which this standard was devel oped
should be directed in writing to the standardization 1.-an-ger, American Petroleum Institute,
200 Massachusetts Avenue, NW, Washington, DC 20001. Requests for permission to
reproduce or trandate all or any part of v1e n.ateria published herein should aso be
addressed to the general manager.

APl standards are published to fozin. e i e broad availability of proven, sound engineer-
ing and operating practices. These ¢ <nd7 . ds are not intended to obviate the need for apply-
ing sound engineering judgm=m regarding when and where these standards should be
utilized. The formulation exd p iblication of APl standards is not intended in any way to
inhibit anyone from usiry oy Outer practices.

Any manufacturer- m.7.Kirg equipment or materials in conformance with the marking
requirements of an ~ I standard is solely responsible for complying with al the applicable
requirements of the. standard. APl does not represent, warrant, or guarantee that such prod-
uctsdo in fact cc~ferm to the applicable API standard.

All rights reserved. No part of thiswork may be reproduced, stored in aretrieval 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, Washington, DC 20001.

Copyright © 2001, 2005 American Petroleum Ingtitute
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FOREWORD

API publications may be used by anyone desiring to do so. Every effort has been made by
the Ingtitute 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
fromits 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 standardization manager,
American Petroleum Institute, 200 Massachusetts Avenue, NW, Washington, DC 20001.


https://www.stdhive.com/standards/api-mpms-chapter-36-r2022-pdf/

10

CONTENTS

GENERAL . ..
5.1 Safety Precaltions . ... ..ottt
52 Equipment Precautions . .. ...ttt

SELECTION AND INSTALLATION OF HYBRID TANK MEASUREN ENT

SYSTEM EQUIPMENT . ... o
6.1 General.........cii e e
6.2 Automatic Tank Gauge (ATG) .. .ovivtii e e e
6.3 HTMSPressure Sensor(S) . ..o vvvve vt i s e i e es
6.4 Automatic Tank Thermometer (ATT) ... v o e
6.5 HybridProcessor................... o --L..a. -
6.6 Optional SeNsors . ............cooo i o

ACCURACY EFFECTS OF HTMS COM"'ONENTS AND INSTALLATION. ..
7.1 Accurecy Effectsof the ATG. ...
7.2 Accurecy Effectsof the Pressire Sensor(s). . ... .. coo i iiii i
7.3 Accuracy Effectsof the AT T . . ..o

HTMSMEASUREMENTS ATID CALCULATIONS ..o
81 HTIMSMOOe L. . .
82 HIMSMOOE 2 . .

COMMISSIONMiINS AND INITIAL FIELD CALIBRATION . ... et
91  INitid Preiaraion. . oo
9.2 Initia HTMS Component Calibrations. ........... ... ... ..
9.3 .Veri caton of Hybrid Processor Calculations . .................. ... ...
94 Ii'tia, FHeld Veificationof HTMS .. ... ..o

L3L GENEa . oo
10.2 ObJECHVES. . . vttt
10.3 Adjustment During Regular Verification. .............................

10.4 Regular Verification of HTM S in Volume-based Custody

Transfer Applications. . . . ... oot

10.5 Regular Verification of HTMS in Mass-based Custody

Transfer AppliCations. . . . ..ot

10.6 Handling Out-of-Tolerance Situations During Regular

Verification of HTMSin Custody Transfer Application. ..................
10.7 Regular Verification of HTMS in Inventory Control Application ...........



https://www.stdhive.com/standards/api-mpms-chapter-36-r2022-pdf/

CONTENTS

Page
APPENDIX A CALCULATIONOVERVIEW. ... .. i
APPENDIX B MEASUREMENT ACCURACY ... i
APPENDIX C ILLUSTRATIVEEXAMPLE . ... . e

Figures
1

5B

A-1

B.1.1
B.1.2
B.21
B.2.2
B.3.1
B.3.2
B.51
B.52
B.6.1

B.6.2

B.6.3

Summary of HTM S Calculation Methods as They Relate to
Level forModes1and 2. ... ..ot
Measurement Parameters and Variables—Fixed Roof Tank . ................ 14

Recommended MaximumATG ToleranCes . ... ..o oo e e
Recommended Maximum Pressure Sensor Tolerances. ... ...........oo .. ..
Recommended MaximumATT Tolerances .. ... e
Typica Hybrid Processor DataParameters .. ... i ii i
HTMS Measurements and Overview of Calculations
—Calculaion Method A . . . ..o
HTMS Measurements and Overview of Calculatior.
—CalculaionMethodB. .. ... ..o
Units Tablefor HTMS Equations. . ... .. ... o e
Example of Observed Density Accuracics. ... .. o
Example 2 of Observed Density Accuraciec ... ..o ii e
Example 1 of Mass Measurement ACCUraCiaS. ..o v v v e oi e ei i e
Example 2 of Mass Measurement ACCLI 2SS . . .o vt ve v i e e e
Example 1 of Standard Volume Inventory Accuracies. .. ...........co.t.
Example 2 of Standard Volime 'nvetory AcCuracies. .. ......coveevn .t
Examplelof Hyjp Cacu!ation ...
Example 20f Hyjn CAicU alin oo oo e
Examplein APl Grav.*v Uriits of Effect on Volume Correction Factor
(VCF) for aCrule Cl Dueto Uncertainty of Density ....................
Examplein A2 Cravity Units of Effect on Volume Correction Factor
(VCF) for ar &fined Product Dueto Uncertainty of Density ...............
Examrie: - Sl Jnits of Effect on Volume Correction Factor
(VCF) ‘or aRefined Product Due to Uncertainty of Density ...............



https://www.stdhive.com/standards/api-mpms-chapter-36-r2022-pdf/



https://www.stdhive.com/standards/api-mpms-chapter-36-r2022-pdf/

Manual of Petroleum Measurement Standards
Chapter 3—Tank Gauging
Section 6—Measurement of Liquid Hydrocarbons by Hybrid Tank Measurement

Measurement of liquid hydrocarbons by hybrid tank mea-
surement systems

1 Introduction

A Hybrid Tank Measurement System (HTMS) is amethod
of combining direct product level measured by an automatic
tank gauge (ATG), temperature measured by an automatic
tank thermometer (ATT), and pressures from one or more
pressure sensors. These measurements are used, together with
the tank capacity table and applicable volume and density
correction tables, to provide level, temperature, mass,
observed and standard volume, and observed and reference
density.

The product level is directly measured by the ATG. The
product temperature is directly measured by the ATT. The
true (observed) density is determined from hydrostatic pres-
sure measured by the pressure sensor(s) and the product
height above the bottom pressure sensor, as measured by the
ATG. Tota static mass is computed by a hybrid processor
from the true density and the tank capacity table. Gross
observed volume, standard volume, and reference density are
computed using industry practice for static calculations (See
MPMS Chapter 12.1).

2 Scope

This standard covers selection, installaticn, corunission-
ing, calibration and verification of Hybrid Tank . 1easarement
Systems (HTM Ss) for the measurement of le e, siatic mass,
observed and standard volume, and ¢karved and reference
density in tanks storing petroleum anc. nr¢eum products. 1t
is up to the user to define which :easurements are required
for custody transfer or inventur,:.coitrol purposes (standard
volume, mass, or both). There are, his standard also provides
a method of uncertaintv analys > with examples, to enable
users to select the«<orrett components and configure an
HTMS to more clcely ~ddress the intended application. (See
Appendix B.)

This standai 1 covers HTM Ss for stationary storage tanks
storing .iquiu ! vdrocarbons with a Reid Vapor Pressure
below 15 pi (103.42 kPa). This standard appliesto vertical
cy'drice! tanks, and can aso be applied to tanks with other
g.omevies (e.g., spherica and horizontal cylindrical) which
ave been calibrated by a recognized oil industry method.
Fxamples of uncertainty analysis for spherical and horizontal
cylindrical tanks are also givenin Appendix B. This standard
does not apply to pressurized tanks or marine applications.

This standard covers the installation and calibration of
HTMSsfor custody transfer and inventory control.

Note: The term “mass’ is used to indicate mass in vacuum (tr:c
mass). In the petroleum industry, it is not uncommon to use apy ¥
ent mass (in air) for commercial transactions. Guidance is prc ‘ided
on the caculation of both mass and apparent mass iri ~ir  See
Appendix A).
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APl Manual of Petroleum Measurer: =1t Jiancards
Chapter 1 “Vocabulary”
Chapter 2.2A  “Measurement and Calibration of Upright
CylindricA 1k by the Manua Strapping
Method”
Chapter 2.2B  “Ca'ihracar of Upright Cylindrical Tanks
LU ing 1 e Optical Reference Line Method”

Chapter 3 “Tar.: Gauging’
Chapter 5.1/ “Manual Gauging of Petroleum and Petro-
leum Products’

Chaptir 3.1B  “Standard Practice for Level Measurement
of Liquid Hydrocarbons in Stationary
Tanks by Automatic Tank Gauging”

Chapter 7 “Temperature Determination”

Chapter 7.1 “Static Temperature Determination Using
Mercury-in-Glass Tank Thermometers’

Chapter 7.3 “Static Temperature Determination Using
Portable Electronic Thermometers’

Chapter 7.4  “Static Temperature Determination Using
Fixed Automatic Tank Thermometers”

Chapter 81  “Manual Sampling of Petroleum and
Petroleum Products’

Chapter 83  “Mixing and Handling of Liquid Samples
of Petroleum and Petroleum Products’

Chapter 9.1 “Hydrometer Test Method for Density,
Relative Density (Specific Gravity), or AP
Gravity of Crude Petroleum and Liquid
Petroleum Products’
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Chapter 11.1  “Volume Correction Factors’
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