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Strategies for Today'’s
Environmental Partnership

API ENVIRONMENTAL, HEALTH AND SAFETY MISSION
AND GUIDING PRINCIPLES

The members of the American Petroleum Institute are dedicated to continuous efforts to
improve the compatibility of our operations with the environment while economically
developing energy resources and supplying high quality products and services to consum-
ers. We recognize our responsibility to work with the public, the government, and othersto
develop and to use natural resources in an environmentally sound manner while protecting
the health and safety of our employees and the public. To meet these responsibilities, API
members pledge to manage our businesses according to the following principles using
sound science to prioritize risks and to implement cost-effective management practices:

To recognize and to respond to community concerns about our raw materials, prod-
ucts and operations.

To operate our plants and facilities, and to handle our raw materials and productsin a
manner that protects the environment, and the safety and health of our employees
and the public.

To make safety, health and environmental considerations a priority in our planning,
and our development of new products and processes.

To advise promptly, appropriate officials, employees, customers and the public of
information on significant industry-related safety, health and environmental hazards,
and to recommend protective measures.

To counsel customers, transporters and others in the safe use, transportation and dis-
posal of our raw materials, products and waste materials.

To economically develop and produce natural resources and to conserve those
resources by using energy efficiently.

To extend knowledge by conducting or supporting research on the safety, health and
environmental effects of our raw materials, products, processes and waste materials.

To commit to reduce overall emissions and waste generation.

To work with others to resolve problems created by handling and disposal of hazard-
ous substances from our operations.

To participate with government and others in creating responsible laws, regulations
and standards to safeguard the community, workplace and environment.

To promote these principles and practices by sharing experiences and offering assis-
tance to others who produce, handle, use, transport or dispose of similar raw materi-
als, petroleum products and wastes.
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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 APl publication is to be construed as granting any right, by
implication or otherwise, for the manufacture, sale, or use of any method, apparatus, or prod-
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 |east 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 API standard or, where an extension has been granted, upon republication. Status
of the publication can be ascertained from the APl Exploration and Production Department
[telephone (202) 682-8000]. A catalog of API publications and materias is published annu-
aly and updated quarterly by API, 1220 L Street, N.W., Washington, D.C. 20005.

This document was produced under API standardization procedures that ensure appropri-
ate notification and participation in the developmental process and is designated as an AP
standard. Questions concerning the interpretation of the content of this standard or com-
ments and questions concerning the procedures under which this standard was devel oped
should be directed in writing to the director of the Exploration and Production Department
(shown on the title page of this document), American Petroleum Institute, 1220 L Street,
N.W., Washington, D.C. 20005. Requests for permission to reproduce or trandate all or any
part of the material published herein should aso be addressed to the director.

API standards are published to facilitate the broad availability of proven, sound engineer-
ing and operating practices. These standards are not intended to obviate the need for apply-
ing sound engineering judgment regarding when and where these standards should be
utilized. The formulation and publication of APl standards 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. APl does not represent, warrant, or guarantee that such prod-
ucts do in fact conform to the applicable API standard.

All rightsreserved. No part of this work 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, 1220 L Street, N.W,, Washington, D.C. 20005.

Copyright © 1998 American Petroleum Ingtitute
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FOREWORD

This specification is under the jurisdiction of the APl Subcommittee on Standardization of
Valves and Wellhead Equipment. This Third Edition if a reformatted, reissue of the Second
Edition of this specification, which was reaffirmed by letter ballot in 1997.

This specification shall become effective on the date printed on the cover but may be used
voluntarily from the date of distribution.

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 director of the Exploration
and Production Department, American Petroleum Institute, 1220 L Street, N.W., Washing-
ton, D.C. 20005.
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IMPORTANT INFORMATION CONCERNING USE OF ASBESTOS
OR ALTERNATIVE MATERIALS

Asbestos is specified or referenced for certain components of the equipment described in
someAPI standards. It has been of extreme usefulness in minimizing fire hazards associated
with petroleum processing. It has aso been a universal sealing material, compatible with
most refining fluid services.

Certain serious adverse health effects are associated with asbestos, among them the
serious and often fatal diseases of lung cancer, asbestosis, and mesothelioma (a cancer of
the chest and abdominal linings). The degree of exposure to asbestos varies with the prod-
uct and the work practices involved.

Consult the most recent edition of the Occupational Safety and Health Administration
(OSHA), U.S. Department of Labor, Occupational Safety and Health Standard for Asbestos,
Tremolite, Anthophyllite, and Actinolite, 29 Code of Federal Regulations Section
1910.1001; the U.S. Environmental Protection Agency, National Emission Standard for
Asbestos, 40 Code of Federal Regulations Sections 61.140 through 61.156; and the U.S.
Environmental Protection Agency (EPA) rule on labeling requirements and phased banning
of asbestos products (Sections 763.160-179).

There are currently in use and under development a number of substitute materias to
replace asbestos in certain applications. Manufacturers and users are encouraged to develop
and use effective subgtitute materials that can meet the specifications for, and operating
reguirements of, the equipment to which they would apply.

SAFETY AND HEALTH INFORMATION WITH RESPECT TO PARTICULAR
PRODUCTS OR MATERIALS CAN BE OBTAINED FROM THE EMPLOYER, THE
MANUFACTURER OR SUPPLIER OF THAT PRODUCT OR MATERIAL, OR THE
MATERIAL SAFETY DATA SHEET.
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API Specification for Fire Test for End Connections

1 Scope
1.1 PURPOSE

This specification was formulated to establish procedures
for testing and evaluating the pressure-containing perfor-
mance of APl end connections when exposed to fire. Valves,
wellhead sedls, or other related equipment, are not included
in the scope of this document. The procedures are presented
intwo parts.

Part | represents conditions in an onshore or open offshore
location.

Part 1 represents conditionsin an offshore platform well bay.

Background information on fire-resistance of APl end con-
nections is contained in APl Bulletin 6F1. Further back-
ground on fire-resistance improvements of APl flanges is
contained in API Bulletin 6F2.

1.2 APPLICATIONS

This specification covers APl Spec 6A end connections,
which include;

a APl Flanged End and Outlet Connections (6B, 6BX, and
Segmented).

b. API Threaded End and Outlet Connections.

¢. Other End Connections (OECs).

2 Referenced Standards

This specification includes by reference, either in whole or
in part, other APl standards, as listed below:

API

Spec 6A Foecification for Wellhead and Christmas
Tree Equipment

Bull 6AF Bulletin on Capabilities of APl Flanges
under Combinations of Load

Bull 6F1 Performance of APl and ANS End Con-
nections in a Fire Test According to API
Spec 6FA

Bull 6F2 Fire Resistance Improvements for API
Flanges

3 Part |I—Fire Test for End Connections
for Onshore Locations

3.1 GENERAL
3.1.1 Scope

It is the purpose of this part to establish a procedure for
testing and eval uating the pressure-containing performance of
API 6A end connections when exposed to a fire representing
conditions in an onshore or open offshore location. The per-
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formance requirements of this part are intended to establish
standard limits of acceptability regardless of size or pressure
rating. This part is not intended to represent conditions which
may be encountered in afirein an offshore well bay.

The burn period has been established on the basis that it
represents the maximum time required to extinguish most
fires. Fires of greater duration are considered to be of amajor
magnitude with conseguences greater than those anticipated
by thistest.

3.1.2 Description of Fire Test (See Figure A-1)

3.1.2.1 The connection shal be tested with water. The total
volume of water which is isolated in the test fixture shall not
exceed the volume of a cylinder whose diameter is the nomi-
nal test connection size and whose length is twice the nominal
test connection size. The orientation of the axis of the bore
may be vertical or horizonta. To qualify a connection design
for bending aswell as pressure, a second test is required.

3.1.2.2 Each connection shal be enveloped in flame and
temperature measurements made by thermocouples and calo-
rimeters. The test setup shall include a minimum of three calo-
rimeter blocks and thermocouples equaly spaced around the
circumferencein the plane of thejoint, as shown in Figure A-2.
The maximum spacing between cdorimeters shdl be 12
inches (300 mm) on the circumference. An additional calorim-
eter block and thermocouple shall be placed on each side of the
joint, at adistance of 3/, of the length of the flange or twice the
bore diameter, whichever is greatest, at a circumferential loca-
tion which isfurthest from any burner.

The calorimeter blocks shall be 11/, inch (38 mm) cubes
made of carbon steel with athermocouple located in the cen-
ter of each cube, as shownin Figure A-4.

3.1.2.3 The test pressure shal be 75% of the APl rated
working pressure.

3.1.2.4 The burn period shall be at least 30 minutes from
ignition. Detailed procedures arein Section 3.2.

3.1.3 Description of the Bending Test

After 25 minutes of the burn period, an external bending
moment shall be applied to one test connection. The moment
which is sustained without causing leakage greater than the
acceptable level shall be noted and reported. This will termi-
nate testing on this connection.

Figures A-5 and A-6 show two suggested means of apply-
ing the bending moment. In using an arrangement like
Figure A-5, the hydraulic ram will produce both atension and
a bending moment on the connection. The ram shall be sized
so that the additional tension is not greater than 10% of the
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total pressure end load through the connection. Any fixtures
used to apply bending moment shall be designed to safely
carry the test loads and shall be designed not to shield the
connection from the flame.

3.1.4 Leakage Measurements

L eakage of the test connection is to be positively collected
and measured by means of a system as shown in Figure A-7.
The connection shall be provided with a secondary seal out-
side the main seal made of a high temperature material such
as graphite or metal foil gasketing material. Two leakoff ports
shall be drilled from the exterior of the connection to the
region between primary and secondary seds, forming a
closed chamber. The two connections shall be made on oppo-
site sides of the test connection.

Two equal-length pieces of tubing shall be connected to the
leakoff ports, and a third equal length of tubing shall be
blanked off and mounted on the test vehicle similarly to the
other two. Thisthird dummy line will be used to compensate
for expansion of air in the leakoff lines.

Each of the three lines shall pass in succession through a
condenser, fluid trap and gas trap and shall terminate in a
graduated cylinder for leakage measurements, as shown sche-
matically in Figure A-7, if nitrogen gas is to be used to
replace water in the valvebore, as provided for in 3.2.1j. If
water isto be used throughout the test, the fluid and gas traps
may be deleted and the discharge from the condensers con-
nected directly to the graduated cylinder. The dummy line
may a so be deleted.

Leakage is calculated by adding the volumes accumulated
from the two leakoff lines and subtracting twice the volume
accumulated from the dummy line.

For the test with bending, the onset of leakage, as detected
by a sustained loss of 200°F (93°C) or more in the indicated
temperature of one or more thermocouples arrayed as shown
in Figure A-8 may be used to indicate the bending moment
which cannot be sustained without leakage, in lieu of the lea
koff system described above.

3.2 TEST PROCEDURE

3.2.1 Stepwise Procedures (Item Numbers Refer
to Figure A-1)

a. Pressure test the leakoff lines shown in Figure A-7 to
5psig (0.034 MPa) minimum to ensure that the secondary
sedls are effective.

b. Purge the leakoff lines with dry nitrogen to verify commu-
nication and freedom from obstructions.

¢. Open valve(s) (Items 5 and 6) at water source, and any
necessary vent valves (Items 15 and 16) to flood the system
and purgethe air.

d. Close fill vave (Item 5) and close vent valves (Items 15
and 16). The system shall be completely water-filled.
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e. Pressurize the system to the appropriate test pressure from
Table 1. Maintain this pressure during the burn and cool-down
periods. Momentary pressure losses are permissible, provided
their cumulative recovery time isless than 2 minutes, and any
resulting leakage is within the acceptance criteria

f. Open the fud supply, establish a fire and monitor the
flame temperature. The average of the thermocouples (Item
14) must reach 1400°F (761°C) within 2 minutes. Maintain
the average temperature between 1400 and 1800°F (761 and
980°C), with no reading less than 1300° F (704°C), until the
average calorimeter temperature reaches 1200°F (650°C) per
3.2.1g. After that point, the flame temperature may be
adjusted to any level as required to maintain the cal orimeter
temperatures per 3.2.1g.

g. Theaveragetemperature of the calorimeters (Item 13) shall
reach at least 1200° F (650°C) within 15 minutes of fire igni-
tion. For the remainder of the burn period, the caorimeters
shal maintain a minimum average temperature of 1200°F
(650°C), and no reading shall be below 1050°F (565°C).

h. Record instrument readings (Items 7, 13, and 14) at least
every 30 seconds during the burn period.

i. Attheend of the burn period, shut off the fuel.

j- Air cool the connection (or allow to cool) to 212°F
(100°C) or less. Nitrogen may be used to maintain the pres-
sure in the test connection during thistime.

k. Depressurize the connection.

[ Increase pressure on the test connection to the test pres-
surein Table 1.

m. Hold the test pressure for 5 minutes minimum.

n. If the connection is to be tested in bending, repeat steps a
through h for the unit to be tested in bending.

0. After 25 minutes of the burn period, begin the application of
the bending moment to the connection being tested in bending.
p. As each bending moment increment is applied, pause for
at least 15 seconds, record the moment, and observe for a
total leskage volume in excess of the total |eakage permitted
in the test, or for the onset of leakage, if the thermocouple
array of FiguresA-8 or A-9isused.

g. Record the maximum bending moment which is sustained
without causing the total leskage to exceed the maximum
allowable.

r. Record the duration of the burn and extinguish the flames.
The connection may be depressurized at thistime.

Table 1—Test Pressure

Connection Rating Test Pressure £ 10%

psig (MPa) psig (MPa)
2000  (138) 1500  (103)
3000 (207 2250 (155
API Spec 6A 5000 (345 3750 (259
Connections 10000  (69.0) 7500  (5L7)
15000  (1035) 11250  (77.6)
20000  (138.0) 15000  (1035)
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3.2.2 Test Adjustments

The test system, excluding the test connection itself, may
be adjusted during the test period to keep the test within the
limits specified herein.

3.3 PERFORMANCE REQUIREMENTS
3.3.1 Acceptance Criteria
3.3.1.1 Non-Bending Tests

The alowable leskage rate, as determined by the leakoff
system shown in Figure A-7, is 1 ml/mm per inch of mean
primary gasket circumference during the burn and cooldown
periods, and during the 5-minute period after depressurization
and repressurization.

3.3.1.2 Tests With Bending

a With Leskoff System: The alowable leakage rate, as
determined by the leakoff system shown in Figure A-7, is 1
mil/mm per inch of mean primary gasket circumference dur-
ing the unloaded portion of the burn, and at each applied
increment of bending moment.

b. With Thermocouple Array: The alowable leakage rate, as
determined by the thermocouple array shown in Figure A-8,
is that which results in a sustained drop of less than 200°F
(93°C) in the indicated temperature of any of the thermocou-
plesin the array during the unloaded portion of the burn, and
at each applied increment of bending moment.

¢. Bending Moment Criterion: The applied bending moment
achieved without exceeding the allowable leakage rate shall
be at least 75% of the end connection capacity, as determined
either from the API Bull 6AF values or from the manufac-
turer's documented design values.

3.4 SAFETY CONSIDERATIONS
3.4.1 Personnel Protection

Because of the possible design of the test connection and
the nature of the test program, the potential may exist for a
hazardous rupture of the pressure boundary components. Pro-
tection for test personnel shall be provided.

4 Part ll—Fire Test for End Connections
for Offshore Well Bay Conditions

4.1 GENERAL
4.1.1 Scope

It is the purpose of this part to establish a procedure for
testing and eval uating the pressure-containing performance of
API 6A end connections when exposed to a fire representing
conditions in an offshore platform well bay. The performance
requirements of this part are intended to establish standard
limits of acceptability regardless of size or pressure rating.
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This part is not intended to represent conditions which may
be encountered in afire on aland or open offshore location.

The burn period has been established on the basis that it
represents the maximum time required to extinguish most
fires. Fires of greater duration are considered to be of amajor
magnitude with consequences greater than those anticipated
by thistest.

4.1.2 Description of Fire Test (See Figure A-1)

4.1.2.1 The connection shall be tested with water. The total
volume of water which is isolated in the test fixture shall not
exceed the volume of a cylinder whose diameter isthe nominal
test connection size and whose length is twice the nominal test
connection size. The orientation of the axis of the bore may be
vertical or horizontal. In order to qualify a connection design
for bending aswell as pressure a second test is required.

4.1.2.2 Each connection shall be exposed to a flame from
one burner directed at the centerline of the flange as shown in
Figure A-3. The test setup shall include a 11/, inch (38 mm)
cube calorimeter block made of carbon steel with a thermo-
couple located in the center of the block, as illustrated in
Figure 4, and a flame temperature thermocouple.

4.1.2.3 The test pressure shal be 75% of the APl rated
working pressure.

4.1.2.4 The burn period shall be at least 30 minutes from
ignition. Detailed procedures arein Section 4.2.

4.1.3 Description of the Bending Test

After 25 minutes of the burn period, an external bending
moment shall be applied to one test connection. The moment
which is sustained without causing leakage greater than the
acceptable level shall be noted and reported. This will termi-
nate testing on this connection.

Figures A-5 and A-6 show two suggested means of apply-
ing the bending moment. In using an arrangement like
Figure A-5, the hydraulic ram will produce both atension and
a bending moment on the connection. The ram shall be sized
so that the additional tension is not greater than 10% of the
total pressure end load through the connection. Any fixtures
used to apply bending moment shal be designed to safely
carry the test loads and shall be designed not to shield the con-
nection from the flame. The highest temperature flame shall be
applied to the tension side of the connection in bending.

4.1.4 Leakage Measurements

Leakage of the test connection is to be positively collected
and measured by means of a system as shown in Figure A-7.
The connection shall be provided with a secondary seal out-
side the main seal made of a high temperature material, such
as graphite or metal foil gasketing material. Two leakoff ports
shall be drilled from the exterior of the connection to the
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region between the primary and secondary seals, forming a
closed chamber. The two connections shall be made on oppo-
Site sides of the test connection.

Two equal-length pieces of tubing shall be connected to the
leakoff ports, and a third equal length of tubing shall be
blanked off and mounted on the test vehicle similarly to the
other two. This third dummy line will be used to compensate
for expansion of air in the leakoff lines.

Each of the three lines shall pass in succession through a
condenser, fluid trap, and gas trap, and shdl terminate in a
graduated cylinder for leakage measurements, as shown sche-
matically in Figure A-7, if nitrogen gas is to be used to
replace water in the valvebore, as provided for in 4.2.1j. If
water isto be used throughout the test, the fluid and gas traps
may be deleted and the discharge from the condensers con-
nected directly to the graduated cylinder. The dummy line
may a so be deleted.

Leakage is calculated by adding the volumes accumul ated
from the two leakoff lines, and subtracting twice the volume
accumul ated from the dummy line.

For the test with bending, the onset of leakage, as detected
by a sustained loss of 200°F (93°C) or more in the indicated
temperature of one or more thermocouples arrayed as shown
in Figure A-9 may be used to indicate the bending moment
which cannot be sustained without leakage, in lieu of the lea
koff system described above.

4.2 TEST PROCEDURE

4.2.1 Stepwise Procedures (Item Numbers Refer
to Figure A-1)

a. Pressure test the leakoff lines shown in Figure A-7 to
5psig (0.034 MPa) minimum to ensure that the secondary
seals are effective.

b. Purge the leakoff lines with dry nitrogen to verify commu-
nication and freedom from obstructions.

c. Open valve(s) (Items 5 and 6) at water source, and any
necessary vent valves (Items 15 and 16) to flood the system
and purgethe air.

d. Close fill vave (Item 5) and close vent valves (Items 15
and 16). The system shall be completely water-filled.

e. Pressurize the system to the appropriate test pressure from
Table 1. Maintain this pressure during the burn and cool-down
periods. Momentary pressure |osses are permissible, provided
their cumulative recovery timeisless than 2 minutes, and any
resulting leakage is within the acceptance criteria

f. Open the fud supply, establish a fire and monitor the
flame temperature. The flame thermocouple (Item 14) must
reach 2000°F (1093°C) within two minutes. Maintain the
temperature between 2000 and 2500°F (1093 and 1371°C),
with no reading below 1800°F (982°C) until the calorimeter
temperature reaches 1800°F (982°C) per 4.2.1g. After that
point, the flame temperature may be adjusted to any level as
required to maintain the calorimeter temperature per 4.2.1g.
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g. Thetemperature of the calorimeter (Item 13) shall reach at
least 1800°F (982°C) within 15 minutes of fire ignition. For
the remainder of the burn period, the calorimeter shall main-
tain a minimum temperature of 1800°F (982°C).

h. Record instrument readings (Items 7, 13, and 14) at least
every 30 seconds during the burn period.

i. Attheend of the burn period, shut off the fuel.

j. Air cool the connection (or allow to cool) to 212°F (100°C)
or less. Nitrogen may be used to maintain the pressure in the
test connection during thistime.

k. Depressurize the connection.

[. Increase pressure on the test connection to the test pres-
surein Table 1.

m. Hold the test pressure for 5 minutes minimum.

n. If the connection is to be tested in bending, repeat steps a
through h for the unit to be tested in bending.

0. After 25 minutes of the burn period, begin the application of
the bending moment to the connection being tested in bending.
p. As each bending moment increment is applied, pause for
at least 15 seconds, record the moment, and observe for a
total leakage volume in excess of the total |eakage permitted
in the test, or for the onset of leakage, if the thermocouple
array of FiguresA-8 or A-9 is used.

g. Record the maximum bending moment which is sustained
without causing the total leakage to exceed the maximum
alowable.

r. Record the duration of the burn and extinguish the flames.
The connection may be depressurized at thistime.

4.2.2 Test Adjustments

The test system, excluding the test connection itself, may
be adjusted during the test period to keep the test within the
limits specified herein.

4.3 PERFORMANCE REQUIREMENTS
4.3.1 Acceptance Criteria
4.3.1.1 Non-Bending Tests

The alowable leskage rate, as determined by the leakoff
system shown in Figure A-7, is 1 ml/mm per inch of mean
primary gasket circumference during the burn and cooldown
periods, and during the 5-minute period after depressurization
and repressurization.

4.3.1.2 Tests With Bending

a. With Leskoff System: The dlowable leakage rate, as
determined by the leakoff system shown in Figure A-7, is
1 ml/mm per inch of mean primary gasket circumference dur-
ing the unloaded portion of the burn, and at each applied
increment of bending moment.

b. With Thermocouple Array: The alowable leskage rate, as
determined by the thermocouple array shown in Figure A-8,



API| SPECIFICATION FOR FIRE TEST FOR END CONNECTIONS 5

is that which results in a sustained drop of less than 200°F
(93°C) in the indicated temperature of any of the thermocou-
plesin the array during the unloaded portion of the burn, and
a each applied increment of bending moment.

¢. Bending Moment Criterion: The applied bending moment
achieved without exceeding the allowable leakage rate shall
be at least 75% of the end connection capacity, as determined
either from the APl Bull 6AF values or from the manufac-
turer’s documented design values.

4.4 SAFETY CONSIDERATIONS
4.4.1 Personnel Protection

Because of the possible design of the test connection and
the nature of the test program, the potential may exist for a
hazardous rupture of the pressure boundary components. Pro-
tection for test personnel shall be provided.

5 Equipment Marking
5.1 MARKING REQUIREMENTS

End connections qualified by the testing of this Specifica-
tion shall be marked 6FB on the exterior surface, in addition
to the other marking requirements of APl Spec 6A.

6 Qualification by Scaling
6.1 SCALING

Scaling may be used to verify the members of a connection
family in accordance with the requirements and limitations of
this section.

COPYRIGHT 2000 American Petroleum Institute
Information Handling Services, 2000

6.2 CONNECTION FAMILY

A connection family shall meet the following design
reguirements.

a. Configuration: The design principles of physica configu-
ration and functional operation are the same.

b. Design Stress Levels: The design stress levels in relation
to material mechanica properties are based on the same
criteria

c. Materials: Quadlification of designs utilizing materials
other than those tested is beyond the scope of this document.

6.3 LIMITATIONS OF SCALING
Verification by scaling is subject to the following limitations.

a. Veification by Pressure Rating: The test connection may
be used to qualify connections of the same family having the
same pressure rating.

b. Verification by Size: Testing may be performed on individ-
ual sizes. Tegting of two sizes of the same family aso
qualifies al nominal sizes between the two sizes tested, pro-
vided that the ratios of exposed external surface areato metal
volume of the intermediate sizes fall between the values for
the sizes tested. Calculation of the surface area/volume ratio
shall be based on hub lengths equa to the bore diameter of
the connection, up to a maximum of 12 inches (305 mm).
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9 ) Note: 6 inches = (150 mm)

6" (150 mm)

Legend

Pressure source

Pressure regulator and relief

Vessel for water

Calibrated sight gauge

Water supply

Shutoff valve

Pressure gauge

Piping arranged to provide vapor trap

Enclosure for test—horizontal clearance between any part of the end connection and
the closure shall be a minimum of 6 inches (150 mm)

10. Minimum height of enclosure shall be 6 inches (150 mm) above the top of the end connection
11. Test connection mounted vertically or horizontally

12. Fuel gas supply

13. Calorimeter cubes (Ref. 3.1.2.2 or 4.1.2.2)

14. Flame temperature thermocouple (Ref. 3.1.2.2 or 4.1.2.2)

15. Shutoff valve

16. Vent valve

17. Check valve

©CONOOA~WNE

Figure A-1—Schematic of Suggested Systems for Fire Testing of End Connections
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Thermocouple

1" (25 mm)

A 4

A 4 _ _ _

|
|
°
Tpl ol
1" (25 mm) | T
|
|
|
|

]
Sl
JJL

Calorimeter
120° (TYP)

Note: Three T/Cs and three calorimeters spaced uniformly around circumference of joint (minimum—see 3.1.2.2).
One T/C and one calorimeter on each side of joint at distance “T” (see 3.1.2.2).

T =3/2 L, or 2D, whichever is greater

Figure A-2—Location of Thermocouples and Calorimeters—Onshore Conditions

Burner |

Thermocouple

1" (25 mm)

Y

Y — _ _

1" (25 mm) j

Calorimeter

1

<Dl¥/ 1" (25 mm) —>|

Figure A-3—Location of Burner, Calorimeter, and Thermocouple—Offshore Well Bay Conditions
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;s
|
Lan ) | ——— 0.125" (3.2 mm) drill
/8" Nominal 0.750" (19 mm) deep
schedule 40 pipe \ |
J/ 0.339" (8.6 mm) drill
N1 N 0.38" (10 mm) deep
| 0.250"-27 NPT TAP
|
K
|
|

| Thermocouple well

)
\ 1.5" (38 mm) cube

Material: Carbon Steel

General Tolerance: £0.03" (0.8 mm)

Figure A-4—Calorimeter Cube Design Details
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V2

Bending Member

V2

< Test connection

Ram ————»

/!

/"

VZ

Figure A-5—Typical Bend Test Arrangement With One Ram Cylinder

V2

Bending Member

i

«———— Tension ram

Test

Xl

>

connection

Compression
ram

_—

VZ

/!

Figure A-6—Typical Bend Test Arrangement With Two Ram Cylinders
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13

=

Test connection

Leakoff line

Dummy line

Leakoff line

Condenser

Fluid Gas Collection Fluid Gas Collection Fluid Gas Collection
trap trap container trap trap container trap trap container

Figure A-7—Schematic of Suggested Leak Measurement System
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e
S

1" (25 mm) T’/ ! o
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Note: Three calorimeters spaced uniformly around circumference of joint (minimum—see 3.1.2.2).
Thermocouples spaced at 45° max. for 71/16" (179 mm) and smaller connections, or at 30° max. for larger connections.

Figure A-8—Location of Thermocouples and Calorimeters for Bending Tests—Onshore Conditions

Thermocouple

1" (25 mm) T}/ |
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| _—
S IR P S A =
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|

|

|

|

Burner
1" (25 mm) j
Calorimeter

Note: Thermocouples spaced at 45° max. for 71/16" (179 mm) and smaller connections, or at 30° max. for larger connections.

Figure A-9—Location of Burner, Calorimeter, and Thermocouples for Bending Tests—Offshore Well Bay Conditions
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(Month, Day, Year)

Invoice To — O Check here if same as “Ship To”

] APl Member

(Check if Yes)

Ship To — (UPS will not deliver to a P.O. Box)

Company: Company:

Name/Dept.. Name/Dept..

Address: Address:

City: State/Province: City: State/Province:
Zip: Country: Zip: Country:

Customer Daytime Telephone No.:

Customer Daytime Telephone No.:

Fax No..

Fax No..

(Essential for Foreign Orders)

0 Payment Enclosed $

O Please Bill Me

O Payment By Charge Account:
O Visa

O MasterCard

Account No.:

PO. No.:

O American Express Customer Account No.:

Name (As It Appears on Card):

Expiration Date:

State Sales Tax — The American Petroleum Institute is required to collect sales tax on publications
mailed to the following states: AL, AR, CT, DC, FL, GA, IL, IN, 1A, KS, KY, ME, MD, MA, M1, MN, MO, NE, NJ, NY,
NC, ND, OH, PA, RI, SC, TN, TX, VT, VA, WV, and WI. Prepayment of orders shipped to these states should include
applicable sales tax unless a purchaser is exempt. If exempt, please print your state exemption number and
enclose a copy of the current exemption certificate.

Si gnature: Exemption Number: State:
Quantity | Order Number Title SO* Unit Price Total
GO6A17 Spec 6A, Wellhead and Christmas Tree Equipment $ 115.00
G03207 Spec 6FA, Fire Test for Valves $ 50.00
G03211 Spec 6FC, Fire Test for Valve With Automatic Backseats $ 50.00
GO6FD1 Spec 6FD, Fire Test for Check Valves $ 50.00
G03212 Bull 6F1, Performance of API and ANS/ End annectlons in a Fire Test According $ 60.00
to API Specification 6FA
G03214 Bull 6F2, Fire Resistance Improvements for API Flanges $ 50.00
Shipping and Handling — All orders are shipped via UPS or First Class Mail in the U.S. and Canada. Subtotal

Orders to all other countries will be sent by Airmail. U.S. and Canada, $5 per order handling fee, plus actual

shipping costs. All other countries, for Airmail (standard service) add 25% of order value. All other countries,

for UPS Next Day, add an additional 10% of order value.
Rush Shipping Charge — FedEx, $10 in addition to customer providing FedEx account number:

State Sales Tax (see above)

Rush Shipping Charge (see left)

. UPS Next Day, $10 plus the actual shipping costs (1-9 items).

UPS Second Day, add $10 plus the actual shipping costs (1-9 items).

Rush Bulk Orders — 1-9 items, $10. Over 9 items, add $1 each for every additional item.
NOTE: Shipping on foreign orders cannot be rushed without FedEx account number.

Shipping and Handling (see left)

Total (in U.S. Dollars)

*10 be placed on Standing Order for future editions of this publication, place a check mark in the space provided. Pricing and availability subject to change without notice.

Mail Orders: American Petroleum Institute, Order Desk, 1220 L Street, N.W., Washington, DC 20005-4070

Fax Orders: (202) 962-4776
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Phone Orders: (202) 682-8375
To better serve you, please refer to this code when ordering: [0] [9]



The American Petroleum Institute provides additional resources
and programs to industry which are based on API Standards.

For more information, contact;

 Training/Workshops Ph:
Fax;

e Inspector Certification Programs Ph:
Fax;

e American Petroleum Institute Ph:
Quality Registrar Fax:

= Monogram Program Ph:
Fax:

e Engine Oil Licensing and Ph:
Certification System Fax:
 Petroleum Test Lahoratory Ph:
Accreditation Program Fax:

202-682-8490
202-682-8222

202-682-8161
202-962-4739

202-682-8130
202-682-8070
202-962-4791
202-682-8070
202-682-8233
202-962-4739

202-682-8129
202-682-8070

In addition, petroleum industry technical, patent, and business
information is available online through API EnCompass™. Call
1-888-604-1880 (toll-free) or 212-366-4040, or fax 212-366-4298

to discover more,

To obtain a free copy of the AP

Publications, Programs, and Services L:[)

Catalog, call 202-682-8375 or fax your
request to 202-962-4776. Or see the online
interactive version of the catalog on our
web site at www.api.org/cat.
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Additional copies available from API Publications and Distribution:
(202) 682-8375

Information about API Publications, Programs and Services is
available on the World Wide Web at: http://www.api.org

American 1220 L Street, Northwest
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