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(11) Enter the necessary test data into the boiler
log book.

C. Capacity Test

(1) Capacity tests should be performed on safety
valves on all new boiler installations where there is exten-
sive piping on the safety valve discharge. They should
also be made on existing boiler installations when any
modification is made that affects the steam generating
capacity of the boiler such as changing the size of the
burner, the rate of fuel flow, or the grade or type of fuel
not previously fired, or if firing rate cannot be determined.

(2) All such tests should be made with at least two
people present.

(3) Establish necessary general trial conditions at the
particular location. Where necessary, provide adequately
supported temporary piping from the safety valve discharge
to a safe location outside the boiler room. In some installa-
tions, temporary ventilation may dispose of the steam vapor
satisfactorily. Review preparation for test with personnel
involved.

(4) A calibrated test gage shall be temporarily
installed to check accuracy of the boiler pressure gage
during all phases of these tests.

(5) Isolate the boiler by shutting the stop valves in
the supply and return piping for this boiler. The water
feeder should be able to operate if it is necessary to do so
during the test. It may be necessary to manually feed 1 in.
(25 mm) or 2 in. (50 mm) of water to the boiler to prevent
the low-water fuel cutoff from shutting down the burner.

(6) Set burner to operate at its maximum capacity,
making sure that combustion is complete with proper over-
fire draft.

(7) When the operating control has shut off the
burner, place jumper leads across its terminals to switch
control to the high-pressure cutout.

(8) When this has demonstrated its ability to shut off
the burner, place another set of jumper leads across its
terminals, reset it if it has this feature, and allow the burner
to continue running without control.

(9) The safety valve should pop open at the set pres-
sure [15 psi (103 kPa)] £2 psi (x14 kPa) or within the
range of 13 psi (90 kPa) to 17 psi (117 kPa). If it opens
below 13 psi (90 kPa) or does not open at 17 psi (117 kPa),
it should be replaced.

(10) If the safety valve opens within this range, con-
tinue running the burner. If the pressure continues to rise,
allow it to reach a maximum and hold it for a minimum
of 30 sec. The maximum reached should not exceed 20
psi (140 kPa).

(11) If the pressure continues to rise above 20 psi
(137 kPa), the burner should be stopped by removing the
jumper leads from the high-pressure cutout. The safety
valve should be replaced by one that demonstrates its abil-
ity to maintain a pressure of not more than 20 psi in the
boiler.
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(12) If the safety valve does maintain a maximum
pressure of 20 psi (140 kPa) or below, the burner should be
stopped by removing the test leads from the high-pressure
cutout. Observe the pressure at which the safety valve
closes. Replace the valve if it does not close within 2 psi
(14 kPa) to 4 psi (28 kPa) of opening pressure.

(13) Remove the jumper leads from the operating
control and let the burner cycle once to determine that it
is functioning properly.

(14) Enter all pertinent data in boiler room log: date,
time, personnel present, opening pressure, maximum pres-
sure, closing pressure, and any other pertinent data or infor-
mation.

V. SAFETY RELIEF VALVE TEST
(WATER BOILERS)
A. Try Lever Test

(1) Frequency. A try lever test of the safety relief
valve should be conducted every 30 days during the heating
season, after any prolonged period of inactivity, and prior
to the annual safety relief valve test.

(2) Procedure

(a) Check the safety relief valve discharge piping
to determine that it is properly installed and supported.

(b) Check and log the system operating pressure
and temperature.

(c) Lift the try lever on the safety relief valve to
the full open position and hold it for at least 5 sec or until

"clean water is discharged.

(d) Release the try lever and allow the spring to
snap to the closed position. If the valve leaks, operate the
try lever two or three times to clear the seat of any foreign
matter that is preventing proper seating. As safety relief
valves are normally piped to the floor or near a floor drain,
it may take some time to determine if the valve has shut
completely.

(e) If the safety relief valve continues to leak, it
must be replaced before the boiler is returned to operation.

(f) Check that system operating pressure and tem-
perature have returned to normal.

(g) Check again to assure the safety relief valve
has closed completely and is not leaking.

B. Safety Relief Valve Test

(1) Frequency. A safety relief valve test should be
conducted every twelve months.

(2) Procedure. The following test should be con-
ducted with at least two people present. The personnel
conducting this test should review the test procedures and
determine if any special conditions exist.

(a) Check that safety relief valve discharge piping
is properly installed and supported.

(b) With the circulating equipment in operation,
turn the fuel burning equipment off and allow the boiler
water to reach a temperature approximately 80% to 85%
of its normal operating temperature. Normally this will be
between 140°F (60°C) and 150°F (66°C).
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(c) After the boiler water temperature has been
reduced, turn off the water circulating equipment. On some
boilers, it may be necessary to jumper out the circulating
pump flow switch to allow the burner to come on during
the test.

CAUTION: On boilers requiring water flow to prevent damage to
the boiler, do not jumper out the flow switch. It may be necessary
to isolate the boiler and hydrostatically test the safety relief valve or
have the safety relief valve removed and sent to a nationally recog-
nized testing agency for testing.

(d) Turn off the system supply and return valves,
and isolate the expansion tank from the boiler.

(e) Install a calibrated test gage.

(f) After assuring that all personnel are clear of the
safety relief valve discharge piping, turn on the fuel burning
equipment.

CAUTION: On boilers with small water storage capacity, very little

heat will be required to raise the pressure to the opening pressure
of the safety relief valve.

(g) If the temperature at the start of the test is
below the normal operating temperature, as recommended
in (b), it will not be necessary to change or jumper out the
operating or high limit temperature controls. If the water
temperature is at normal operating temperature, it may be
necessary to readjust these limits upward to allow the
burner to remain on long enough to reach the opening
pressure of the safety relief valve.

(h) The safety relief valve should open' within an

acceptable range above or below the set point. This range

! In the absence of flow metering equipment, opening of the valve can
be considered to have been achieved when a steady fast drip or stream
of approximately 40 cc/min is observed at the discharge opening of
the valve.
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is +3 psi (+20.6 kPa) for valves set to open at or below
60 psig (400 kPa), and +5% of set pressure for pressures
above 60 psig (400 kPa).

(i) There will be a discernible point when the valve
opens and provides water flow with no significant rise in
pressure. At this point log the pressure and turn off the
fuel burning equipment.

(j) If the safety relief valve does not open at the
set pressure plus the allowable tolerance, shut off the fuel
burning equipment and do not operate the boiler until the
safety relief valve has been replaced.

(k) If the safety relief valve opens at a pressure
below the allowable tolerance, this is not necessarily a
dangerous condition but it can indicate a deteriorating con-
dition or improper spring setting. The valve should be
replaced.

(1) After the safety relief valve has closed, open
the valve to the expansion tank, the system return line, and
the supply line to allow the boiler to return to its normal
operating pressure.

(m) If applicable, remove the flow switch jumper
and return the operating and high limit temperature controls
to normal.

(n) Start the water circulating equipment.

(o) Start the fuel burning equipment. Observe the
pressure and temperature until the system returns to normal
operating conditions and the operating control has cycled
the burner on and off at least once.

(p) Check again to assure that the safety relief
valve is not leaking.
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MANDATORY APPENDIX II
SUBMITTAL OF TECHNICAL INQUIRIES TO THE
BOILER AND PRESSURE VESSEL COMMITTEE

11-100 INTRODUCTION

(a) This Appendix provides guidance to Code users for
submitting technical inquiries to the Committee. See
Guideline on the Approval of New Materials Under the
ASME Boiler and Pressure Vessel Code in Section II, Parts
C and D for additional requirements for requests involving
adding new materials to the Code. Technical inquiries
include requests for revisions or additions to the Code
rules, requests for Code Cases, and requests for Code inter-
pretations, as described below.

(1) Code Revisions. Code revisions are considered to
accommodate technological developments, address admin-
istrative requirements, incorporate Code Cases, or to clarify
Code intent.

(2) Code Cases. Code Cases represent alternatives or
additions to existing Code rules. Code Cases are written
as a question and reply, and are usually intended to be
incorporated into the Code at a later date. When used,
Code Cases prescribe mandatory requirements in the same
sense as the text of the Code. However, users are cautioned
that not all jurisdictions or owners automatically accept
Code Cases. The most common applications for Code
Cases are:

(a) to permit early implementation of an approved
Code revision based on an urgent need

(b) to permit the use of a new material for Code
construction

(c) to gain experience with new materials or alter-
native rules prior to incorporation directly into the Code

(3) Code Interpretations. Code Interpretations pro-
vide clarification of the meaning of existing rules in the
Code, and are also presented in question and reply format.
Interpretations do not introduce new requirements. In cases
where existing Code text does not fully convey the meaning
that was intended, and revision of the rules is required to
support an interpretation, an Intent Interpretation will be
issued and the Code will be revised.

(b) The Code rules, Code Cases, and Code Interpreta-
tions established by the Committee are not to be considered
as approving, recommending, certifying, or endorsing any
proprietary or specific design, or as limiting in any way
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the freedom of manufacturers, constructors, or owners to
choose any method of design or any form of construction
that conforms to the Code rules.

(c) Inquiries that do not comply with the provisions of
this Appendix or that do not provide sufficient information
for the Committee’s full understanding may result in the
request being returned to the inquirer with no action.

11-200

Submittals to the Committee shall include:
(a) Purpose. Specify one of the following:
(1) revision of present Code rules
(2) new or additional Code rules
(3) Code Case
(4) Code Interpretation

(b) Background. Provide the information needed for the
Committee’s understanding of the inquiry, being sure to
include reference to the applicable Code Section, Division,
Edition, Addenda, paragraphs, figures, and tables. Prefera-
bly, provide a copy of the specific referenced portions of
the Code.

(c) Presentations. The inquirer may desire or be asked
to attend a meeting of the Committee to make a formal
presentation or to answer questions from the Committee
members with regard to the inquiry. Attendance at a Com-
mittee meeting shall be at the expense of the inquirer. The
inquirer’s attendance or lack of attendance at a meeting
shall not be a basis for acceptance or rejection of the inquiry
by the Committee.

INQUIRY FORMAT

I1-300 CODE REVISIONS OR ADDITIONS

Requests for Code revisions or additions shall provide
the following:

(a) Proposed Revisions or Additions. For revisions,
identify the rules of the Code that require revision and
submit a copy of the appropriate rules as they appear in the
Code, marked up with the proposed revision. For additions,
provide the recommended wording referenced to the
existing Code rules.
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(b) Statement of Need. Provide a brief explanation of
the need for the revision or addition.

(c) Background Information. Provide background infor-
mation to support the revision or addition, including any
data or changes in technology that form the basis for the
request that will allow the Committee to adequately evalu-
ate the proposed revision or addition. Sketches, tables,
figures, and graphs should be submitted as appropriate.
When applicable, identify any pertinent paragraph in the
Code that would be affected by the revision or addition
and identify paragraphs in the Code that reference the
paragraphs that are to be revised or added.

I1-400 CODE CASES

Requests for Code Cases shall provide a Statement of
Need and Background Information similar to that defined
in TI-300(b) and II-300(c), respectively, for Code revisions
or additions. The urgency of the Code Case (e.g., project
underway or imminent, new procedure, etc.) must be
defined and it must be confirmed that the request is in
connection with equipment that will be ASME stamped,
with the exception of Section XI applications. The pro-
posed Code Case should identify the Code Section and
Division, and be written as a Question and a Reply in the
same format as existing Code Cases. Requests for Code
Cases should also indicate the applicable Code Editions
and Addenda to which the proposed Code Case applies.

I1-500 CODE INTERPRETATIONS

(a) Requests for Code Interpretations shall provide the
following:

(1) Inquiry. Provide a condensed and precise ques-
tion, omitting superfluous background information and,
when possible, composed in such a way that a “yes” or a
“no” Reply, with brief provisos if needed, is acceptable.
The question should be technically and editorially correct.

(2) Reply. Provide a proposed Reply that will clearly
and concisely answer the Inquiry question. Preferably, the
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Reply should be “yes” or “no,” with brief provisos if
needed.

(3) Background Information. Provide any back-
ground information that will assist the Committee in under-
standing the proposed Inquiry and Reply.

(b) Requests for Code Interpretations must be limited
to an interpretation of a particular requirement in the Code
or a Code Case. The Committee cannot consider consulting
type requests such as the following:

(1) areview of calculations, design drawings, weld-
ing qualifications, or descriptions of equipment or parts to
determine compliance with Code requirements;

(2) arequest for assistance in performing any Code-
prescribed functions relating to, but not limited to, material
selection, designs, calculations, fabrication, inspection,
pressure testing, or installation;

(3) arequest seeking the rationale for Code require-
ments.

11-600 SUBMITTALS

Submittals to and responses from the Committee shall
meet the following:

(a) Submittal. Inquiries from Code users shall be in
English and preferably be submitted in typewritten form;
however, legible handwritten inquiries will also be consid-
ered. They shall include the name, address, telephone num-
ber, fax number, and e-mail address, if available, of the
inquirer and be mailed to the following address:

Secretary

ASME Boiler and Pressure Vessel Committee
Three Park Avenue

New York, NY 10016-5990

As an alternative, inquiries may be submitted via e-mail
to: SecretaryBPV @asme.org.

(b) Response. The Secretary of the ASME Boiler and
Pressure Vessel Committee or of the appropriate Subcom-
mittee shall acknowledge receipt of each properly prepared
inquiry and shall provide a written response to the inquirer
upon completion of the requested action by the Code Com-
mittee.
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MANDATORY APPENDIX III
STANDARD UNITS FOR USE IN EQUATIONS

TABLE III-1
STANDARD UNITS FOR USE IN EQUATIONS

Quantity U.S. Customary Units SI Units

. Linear dimensions (e.g., length, height, thickness, radius, diameter) inches (in.) millimeters (mm)
Area square inches (in.%) square millimeters (mm?)
Volume cubic inches (in.?) cubic millimeters (mm?)
Section modulus cubic inches (in.?) cubic millimeters (mm?)
Moment of inertia of section inches® (in.*) millimeters® (mm?)
Mass (weight) pounds mass (lbm) kilograms (kg)
Force (load) pounds force (ibf) newtons (N}
Bending moment ) inch-pounds (in.-1b) newton-millimeters (N-mm)
Pressure, stress, stress intensity, and modulus of elasticity pounds per square inch (psi) megapascals (MPa)
Energy (e.g., Charpy impact values) foot-pounds (ft-Ib) joules (J)
Temperature degrees Fahrenheit (°F) degrees Celsius (°C)
Absolute temperature Rankine (R) kelvin (K)
Fracture toughness ksi square root inches (ksiJi_rL) MPa square root meters (MPa\/a)
Angle degrees or radians degrees or radians
Boiler capacity Btu/hr watts (W)
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NONMANDATORY APPENDIX

NONMANDATORY APPENDIX A
GUIDANCE FOR THE USE OF U.S. CUSTOMARY AND
SI UNITS IN THE ASME BOILER AND PRESSURE
VESSEL CODE

A-1 USE OF UNITS IN EQUATIONS

The equations in this Nonmandatory Appendix are suit-
able for use with either the U.S. Customary or the SI units
provided in Mandatory Appendix III, or with the units
provided in the nomenclature associated with that equation.
It is the responsibility of the individual and organization
performing the calculations to ensure that appropriate units
are used. Either U.S. Customary or SI units may be used
as a consistent set. When necessary to convert from one
system of units to another, the units shall be converted to
at least three significant figures for use in calculations and
other aspects of construction.

A-2 GUIDELINES USED TO DEVELOP

SI EQUIVALENTS

The following guidelines were used to develop SI equiv-
alents:

(a) SI units are placed in parentheses after the U.S.
Customary units in the text.

(b) In general, separate SI tables are provided if interpo-
lation is expected. The table designation (e.g., table num-
ber) is the same for both the U.S. Customary and SI tables,
with the addition of suffix “M” to the designator for the
SI table, if a separate table is provided. In the text, refer-
ences to a table use only the primary table number (i.e.,
without the “M”). For some small tables, where interpola-
tion is not required, SI units are placed in parentheses after
the U.S. Customary unit.

(c) Separate SI versions of graphical information
(charts) are provided, except that if both axes are dimen-
sionless, a single figure (chart) is used.
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(d) In most cases, conversions of units in the text were
done using hard SI conversion practices, with some soft
conversions on a case-by-case basis, as appropriate. This
was implemented by rounding the SI values to the number
of significant figures of implied precision in the existing
U.S. Customary units. For example, 3,000 psi has an
implied precision of one significant figure. Therefore, the
conversion to SI units would typically be to 20 000 kPa.
This is a difference of about 3% from the “exact” or soft
conversion of 20 684.27 kPa. However, the precision of
the conversion was determined by the Committee on a
case-by-case basis. More significant digits were included
in the SI equivalent if there was any question. The values
of allowable stress in Section II, Part D generally include
three significant figures.

(e) Minimum thickness and radius values that are
expressed in fractions of an inch were generally converted
according to the following table:

Proposed

Fraction, in. SI Conversion, mm

Difference, %

% 0.8 -0.8
% 1.2 -0.8
Ye 1.5 55
%2 2.5 -5.0
% 3 5.5
%2 ' 4 -0.8
He 5 -5.0
Y2 55 1.0
% 6 5.5
e 8 -038
% 10 -5.0
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Proposed (g) For nominal pipe sizes, the following relationships
. Fraction, in. SI Conversion, mm Difference, % were used:
% 1 10 US. Us.
914 13 -24 Customary Customary
A6 14 2.0 Practice SI Practice Practice SI Practice
% 16 -0.8 E—
e 17 26 NPS % DN 6 NPS 20 DN 500
% 19 _ 0.3 NPS % DN 8 NPS 22 DN 550
% 22 1.0 NPS % DN 10 NPS 24 DN 600
1 25 1.6 NPS 4% DN 15 NPS 26 DN 650
NPS % DN 20 NPS 28 DN 700
NPS 1 DN 25 NPS 30 DN 750
NPS 1% DN 32 NPS 32 DN 800
NPS 1% DN 40 NPS 34 DN 850
NPS 2 DN 50 NPS 36 DN 900
‘ (f) For nominal sizes that are in even increments of NPS 2 DN 65 NPS 38 DN 950
. i NPS 3 DN 80 NPS 40 DN 1000
inches, even multiples of 25 mm were generally used. NPS 3Y% DN 90 NPS 42 DN 1050
Intermediate values were interpolated rather than con- NPS 4 DN 100 NPS 44 DN 1100
verting and rounding to the nearest mm. See examples in NPS 5 DN 125 NPS 46 DN 1150
the following table. [Note that this table does not apply to NPS 6 DN 150 NPS 48 DN 1200
. . . . NPS 8 DN 200 NPS 50 DN 1250
nominal pipe sizes (NPS), which are covered below.] NPS 10 DN 250 NPS 52 DN 1300
NPS 12 DN 300 NPS 54 DN 1350
NPS 14 DN 350 NPS 56 DN 1400
Size, in. Size, mm NPS 16 DN 400 NPS 58 DN 1450
NPS 18 DN 450 NPS 60 DN 1500
1 25
1% 29
1% 32 (h) Areas in square inches (in.2) were converted to
. 14 38 square mm (mm?) and areas in square feet (ft?) were con-
2 50 verted to square meters (m?). See examples in the follow-
2% 57 ing table:
2% 64
3 75
3% 89 Area (U.S. Customary) Area (SI)
4 100 -
4y 114 1in2 650 mm?
5 125 6 in.2 4000 mm?
6 150 10 in.? 6 500 mm?
8 200 5 ftz 0.5 ﬂl2
12 300
18 450 . . .. .3
2 600 (i) Volumes in cubic inches (in.”) were converted to
36 900 cubic mm (mm3) and volumes in cubic feet (ft’) were
‘ 40 1000 converted to cubic meters (m®). See examples in the follow-
54 1350 ing table:
60 1500
72 1800
Volume (U.S. Customary) Volume (SI)
1in3 16 000 mm®
6 in3 100 000 mm®
10 in? 160 000 mm?
5 3 0.14 m3

Size or Length, (j) Although the pressure should always be in MPa for

ft Size or Length, m R . .
_— calculations, there are cases where other units are used in
3 1 the text. For example, kPa is used for small pressures.
5 15 Also, rounding was to one significant figure (two at the
. 200 60 most) in most cases. See examples in the following table.
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(Note that 14.7 psi converts to 101 kPa, while 15 psi
converts to 100 kPa. While this may seem at first glance
to be an anomaly, it is consistent with the rounding phi-
losophy.)

Pressure (U.S. Customary) Pressure (SI)

0.5 psi 3 kPa
2 psi 15 kPa
3 psi 20 kPa
10 psi 70 kPa
14.7 psi 101 kPa
15 psi 100 kPa
30 psi 200 kPa
50 psi 350 kPa
100 psi 700 kPa
150 psi 1 MPa
200 psi 1.5 MPa
250 psi 1.7 MPa
300 psi 2 MPa
350 psi 2.5 MPa
400 psi 3 MPa
500 psi 3.5 MPa
600 psi 4 MPa
1,200 psi 8 MPa
1,500 psi 10 MPa

(k) Material properties that are expressed in psi or ksi
(e.g., allowable stress, yield and tensile strength, elastic
modulus) were generally converted to MPa to three sig-
_ nificant figures. See example in the following table:

Strength (U.S. Customary) Strength (SI)

95,000 psi 655 MPa

(I) In most cases, temperatures (e.g., for PWHT) were
rounded to the nearest 5°C. Depending on the implied
precision of the temperature, some were rounded to the
nearest 1°C or 10°C or even 25°C. Temperatures colder
than O°F (negative values) were generally rounded to the
nearest 1°C. The examples in the table below were created
by rounding to the nearest 5°C, with one exception:

Temperature, °F Temperature, °C

70 20
100 38
120 50
150 65
200 95
250 120
300 150
350 175
400 205
450 230
500 260
550 290
600 315
650 345
700 370
750 400
800 425
850 455
900 480

Temperature, °F Temperature, °C

925 495
950 510

1,000 540

1,050 565

1,100 595

1,150 620

1,200 650

1,250 675

1,800 980

1,900 1040

2,000 1095

2,050 1120

A-3 SOFT CONVERSION FACTORS

The following table of “soft” conversion factors is pro-
vided for convenience. Multiply the U.S. Customary value
by the factor given to obtain the SI value. Similarly, divide
the SI value by the factor given to obtain the U.S. Custom-
ary value. In most cases it is appropriate to round the
answer to three significant figures.

U.s.
Customary SI Factor Notes
in. mm 254
ft m 0.3048
in? mm’ 645.16
f2 m? 0.09290304
in? mm’ 16,387.064
ft m’ 0.02831685
US. gal. m 0.003785412
US. gal. liters 3.785412 o
psi MPa 0.0068948 Used exclusively in
(N/mm?) equations
psi kPa 6.894757 Used only in text
and for nameplate
psi bar 0.06894757
ft-1b J 1.355818 ...
°F °C % % (°F - 32)  Not for temperature
difference
°F °C % For temperature
differences only
R K % Absolute temperature
Ibm kg 0.4535924
Ibf N 4.448222 .
in-b N-mm 112.98484 Use exclusively in
equatjons
ft-1b N-m 1.3558181 Use only in text
ksi/in.  MPa/m 1.0988434 .
Btuw/hr W 0.2930711 Use for boiler rating
and heat transfer
1b/ft® kg/m? 16.018463
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INDEX

Additional boiler, cutting in of, 7.04, 8.04 Chemicals, 9.06, 9.07

Air, for pneumatically operated controls, 5.04G Handling, 9.11C

Air eliminators, 3.04 Mixing, 9.11C

Alkalinity test, 9.11B Circulators, 3.07
Cleaning,

Maintenance, 8.07A
New hot water boilers, 8.01A
New steam boiler, 7.01A

Baffling, inspection of,
For hot water boiler, 8.09D(19)

For steam boiler, 7.09D(19) Removed from service, 7.06B, 8.06B
Blowdown, 7.05C, 9.09 Coal,
Blowoff valves, 3.33A Anthracite, 4.04A
Boiler room facilities, general, 6.01 Bituminous, 4.04B
Boilers _ Burning equipment, 5.03
Cast iron, 2.03 Chain grate, Fig. 5.03-3
Classification of, 2.01 Spreader, Fig. 5.03-2
Determination of water containing capacity, 9.11A Underfeed, Fig. 5.03-1
Horizontal sectional, cast iron, 2.03A Condensate, return pumps and loop, 3.05, Fig. 3.05, 7.070
Maintenance of, 7.07, 8.07 Condensation, 7.03, 8.03
One-piece, cast iron, 2.03C Connections,
Removal from service, steam, 7.06 Drain, 6.05B
Repairs to, Water, 6.05A
Hot water, 8.08 Continuous treatment, 9.08B
Steam, 7.08 Controls,
Starting, Electrically operated, 5.04F
Hot water, 8.01, 8.02 Limiting, 5.04B, see Tests
Steam, 7.01, 7.02 ‘ Operating, 5.04A
Steel, 2.02 Pneumatically operated, 5.04G
Firebox, Figs. 2.02A — 2.02A-5, 2.02A(3) Programming of, 5.04D
Vertical firetube boiler, Fig. 2.02A-1, 2.02A(1) Safety, 5.04C
Maintenance, 7.07K Spare parts, 5.04E
Scotch type, 2.02A(2) Venting, 5.04H
Horizontal return tube boiler, Fig. 2.02A-6, 2.02A(4) Corrosion, 7.06C, 7.07D, 7.09D(8), 8.06C, 8.07D, 8.09D(8),
Suspended, 7.09D(21) 9.05A
Treatment, 9.08C
Vertical sectional, 2.03B Diagrams, 6.09A
Water troubles, 9.05 Drain connections, 6.05B
Corrosion, 9.05A Drain valve, 3.33B
Foaming, 9.05D Drawings, 6.09A
Metal embrittlement, 9.05C
Scale deposits, 9.05B Electricity, 4.05 -
Watertube, 2.02B Embrittlement, 9.05C
Burning equipment, . Emergency Disconnect Service, Exhibit C, IIL.I
Coal, 5.03 Expansion tanks, 3.08
Gas, 5.01 External treatment, 9.08A
Maintenance, 7.07F
0il, 5.02 Feeders, 9.10
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Feedwater connections, 3.30C
Fire protection, 6.06
Fire surfaces, inspection of
Hot water boilers, 8.09D(11)
Steam boilers, 7.09D(11)
Flame, safeguards, 7.07H, see Tests
Freezing, 7.07C
Fuel oils, 4.03
Grade number,
1, 4.03A
2,4.03B
4, 4.03C
5,4.03D
6, 4.03E
Preheating requirements, 4.03F

Gas,
Atmosphere, 5.01A
Burning equipment, 5.01
Combination, 5.01C
Heating values of, 4.01
Liquified petroleum (LPG), 4.02
Natural, manufactured, or mixed, 4.01
Power, 5.01B

Glossary of boiler terms, 1.05
Fuels, fuel burning equipment, and combustion, 1.05B
General terms, 1.05A
Water treatment terms, 9.12

Heat, localization of, 7.09D(20), 8.09D(20)
Hot water boiler, starting, 8.01, 8.02
Housekeeping, 6.07

Hydrostatic test, 7.09D(25), 8.09D(25)

Illustrations, use of, 1.02
Inspection, 7.07L, 8.07L
Log, Exhibits A and B
Of hot water boilers, 8.09
During construction, 8.09B
Initial, 8.09C
Periodic, of existing boilers, 8.09D
Point of installation, 8.09C
Preparation for, 8.09D(1) — 8.09D(3)
Of steam boilers, 7.09
During construction, 7.09B
Initial, 7.09C
Periodic, of existing boilers, 7.09D
Point of installation, 7.09C
Preparation for, 7.09D(1), 7.09D(3)
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Inspector, 7.09D(5), 7.09D(6), 7.09D(26), 8.09D(5), 8.09D(6),

8.09D(26)
Insulation, 7.09D(4), 8.09(4)
Internal treatment, 9.08A
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Ligaments, inspection of
Hot water boilers, 8.09D(15)
Steam boilers, 7.09D(15)
Lighting of boiler room, 6.03
Limit controls, 7.07L,see Tests
Liquified petroleum gas (LPG), 4.02
Log, 6.09B, Exhibit A, Exhibit B
Low-water fuel cutoffs, 3.02, 3.28, 3.29, 7.05H, 7.07G,
7.09D(18), 8.07D(17), 8.07(G)
Electric probe types, 3.02B, Fig. 3.02B
Float type, 3.02A, Fig. 3.02A

Maintenance
Hot water boilers, 8.07
Burner maintenance, 8.07F
Gas, 8.07F(2)
Oil, 8.07F(1)
Cast iron, 8.07J
Circulating pumps, 8.070
Cleaning, 8.07A
Draining, 8.07B
Expansion tanks, 8.070
Fire side corrosion, 8.07D
Flame safeguard, 8.07H
Electronic, 8.07H(2)
Thermal, 8.07H(1)
Freezing, protection against, 8.07C
Inspection, 8.07L
Limit control, 8.071
Low-water fuel cutoff, 8.07G
Safety relief valves, 8.07E
Schedule, Exhibit B, 8.07P
Sealant, 8.07N
Steel boiler, 8.07K
Steam boilers, 7.07
Burner maintenance, 7.07F
Gas, 7.07F(2)
0il, 7.07F(1)
Cast iron, 7.07J
Cleaning, 7.07A
Condensate return system, 7.070
Draining, 7.07B
Fire side corrosion, 7.07D
Flame safeguard, 7.07H
Electronic, 7.07H(2)
Thermal, 7.07H(1)
Freezing, 7.07C
Inspection, 7.07L
Limit control, 7.071
Low-water fuel cutoff, 7.07G
Safety valves, 7.07E
Schedule, Exhibit A, 7.07P
Sealant, 7.07N
Steel, 7.07K
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Manholes, 7.09D(10)

Manufacturer’s information, 1.03, 6.09
Metric conversion tablessee Supplement
Modular boilers, 2.04, 3.36

New boilers,
Hot water, 8.01
Cleaning and filling, 8.01A
Steam, 7.01
Cleaning and filling, 7.01A

Oil burning equipment, 5.02
Air atomizing, 5.02C
Horizontal rotary cup, 5.02D
Periodic checks, 7.06E
Pressure atomizing, 5.02A
High pressure, 5.02A(1)
Low pressure, 5.02A(2)
Steam atomizing, 5.02B
Storage and supply, 3.10
Oil heaters, 3.34
Openings, inspection of, 7.09D(10), 8.09D(10)
Operation,
Hot water boiler, 8.05
Check of pressure and temperature, 8.05A
Operating pressure, 8.05C(2)
Operating temperature, 8.05C(1)
Steam boiler, 7.05
Abnormal water loss, 7.05F
Appearance of rust, 7.05D
Blowdown, 7.05C
Low-water cutoff, 7.05H
Makeup water, 7.05G
Steaming pressure, 7.05B
Water level, 7.05A
Water-line fluctuation, 7.05E

Piping expansion and contraction, Figs. 3.30-1 — 3.30-4, 3.30A
Power for electrically operated controls, 5.04F
Pressure altitude gage, 3.25
Pressure control, 3.24
Pressure gages, 3.11
Pressure, steaming, 7.05B
Pumps,
Circulating, 3.07
Condensate return, 3.05
Vacuum return, 3.06

Recordkeeping, 6.09
Removal of boiler from service,
Hot water, 8.06
Cleaning, 8.06B
Periodic checks, 8.06D
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Procedure, 8.06A
Protection against corrosion, 8.06C
Steam, 7.06
Cleaning, 7.06B
Periodic checks, 7.06E
Procedure, 7.06A
Protection against corrosion, 7.06C
Water level, 7.06D
Repairs,
Hot water boilers, 8.08
Inspection of, 8.09D(24)
Notification, 8.08B
Precaution, 8.08A
Safety, 8.08D
Welding requirements, 8.08C
Steam boilers, 7.08
Inspection of, 7.09D(24)
Notification, 7.08B
Precautions, 7.08A
Safety, 7.08D
Welding requirements, 7.08C
Return pipe connections, Figs. 3.30-3, 3.30-4, 3.30B
Rust, 7.05D

Safety of boiler operations, 6.02
Safety relief valves, 8.07E, 8.09D(22), 3.01B, 3.20
Tests for water boilers, Exhibit C, V
Opening, Exhibit C, V.B
Try lever, Exhibit C, V.A
Safety valves, 3.01A, 3.20, 7.07E, 7.09D(22)
Tests for steam boilers, Exhibit C, IV
Capacity, Exhibit C, IV.C
Pop, Exhibit C, IV.B
Try lever, Exhibit C, IV.A
Scale, examination of surfaces for,
Deposits, 9.05B
Hot water boiler, 8.09D(7)
Steam boiler, 7.09D(7)
Scope, 1.01
Seasonal treatment, 9.08B
Section 1V,
Compliance with, 3.01
References to, 1.04
Section IX, references to, 7.08C
Shutdown switches, 3.35
Starting hot water boilers,
After layup, Exhibit B, 8.02
New, 8.01
Starting steam boilers,
After layup, Exhibit A, 7.02
New, 7.01
Staybolts, testing,
Hot water boilers, 8.09D(13)
Steam boilers, 7.09D(13)
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Stays, inspection of, Low gas pressure, Exhibit C, IIL.E
Hot water boilers, 8.09D(9) Oil pressure supervisory switch, Exhibit C, III.G
Steam boilers, 7.09D(9) Thermometers, 3.26
Steam gages, 3.21 ; Traps, steam, 3.03
Inspection of, 7.09D(23) ) Treatment, water, 9
Storage tanks, Alternatives to, 9.08
Hot water supply systems, 3.38 Chemicals used, 9.06

Functions of, 9.07
For laid-up boilers, 9.11D
- Dry method, 9.11D(1)
Wet method, 9.11D(2)
Considerations, 9.02
Continuous, 9.08B
External, 9.08A
Local ordinances, 9.04
Seasonal, 9.08B
Specialists, 9.03
Troubles, 9.05

Temperature control, 3.27
Tests, Exhibit C
Of combustion efficiency, Exhibit C, 1T
Draft measurements, Exhibit C, II.C
Gas burners, Exhibit C, II.B
Oil burners, Exhibit C, II.A
Of flame safeguard devices, Exhibit C, I
Gas, Exhibit C,1.A,C,D, E, G
Oil, Exhibit C, 1B, F
Electric type with proven pilot
flame detection (oil or gas), Exhibit C, 1.G
Electronic flame rod with
interrupted ignition (gas), Exhibit C, LD
Electronic flame scanner type (oil), Exhibit C, LF

Vacuum boilers, 2.05, 3.37
Vacuum return pump, 3.06
Ventilation of boiler room, 6.04

(gas), Exhibit C, LE Venting of gas controls, 5.04H
Thermal type (gas), Exhibit C, LA
(oil), Exhibit C, I.B Water,
Of limit controls Connections, 6.05A

Air pressure supervisory switch, Exhibit C, IILH Level, 7.05A, 7.06D
Boiler room temperature, Exhibit C, III.C - Loss, 7.05F
Draft, Exhibit C, III.B Makeup, 7.05G
Electrical, Exhibit C, IIL.D ‘ Water column, 3.23
Emergency disconnect switch, Exhibit C, IILI Inspection of, 7.09D(17)
High gas pressure, Exhibit C, IIL.F Water gage glass, 3.22
High-limit steam pressure, Exhibit C, IILA Waterline, 7.05E
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SUMMARY OF CHANGES

Addenda to the 2007 Edition of the Code are issued in the form of replacement pages. Revisions, additions, or
deletions are incorporated directly into the affected pages. It is advisable, however, that all replaced pages be
retained for reference.

Replace or insert the pages listed. Changes given below are identified on the pages by a margin note, A08,
placed next to the affected area. Revisions to the 2007 Edition are indicated by 07. For the listing below, the
Page references the affected area. A margin note, A08, placed next to the heading indicates Location. Revisions
are listed under Change.

The Record Numbers listed below are explained in more detail in “List of Changes in Record Number Order”
following the Summary of Changes.

Page Location Change (Record Number)
xiii—xxiii Roster Updated to reflect 2008 Addenda
1,2 1.05, Subsection A In definition of boiler horsepower, last line corrected by

errata (07-537)

(c)



LIST OF CHANGES IN RECORD NUMBER ORDER
Record Number Change

07-537 Errata correction.

(d)



PERSONNEL
ASME Boiler and Pressure Vessel Committee

Subcommittees, Subgroups, and Working Groups

As of January 1, 2008

MAIN COMMITTEE

J. G. Feldstein, Chair
T. P. Pastor, Vice Chair
J

. S. Brzuszkiewicz, Staff

Secretary
R. W. Barnes
R. J. Basile
J. E. Batey
. L. Berger
. N. Bressler
. A. Canonico
. P. Deubler
. A. Douin
. E. Gimple
. Gold
. E. Hansen
. L. Hoffmann
. G. Karcher

Oﬁ—'ZWUWUZU

D. F. Landers

W. M. Lundy

. R. MacKay
Miller
Molvie

Rana

Roberts
J. Schaaf, Jr.
|

R.
A.
C.
E.
C. Park
D.
W.

Selz
W. Swayne

E.

B. Kovacs, Alternate
Oyamada, Delegate

u.
P
C
W.
G.
M.
B.
F
A.
R.
D.
F
K.
T. Tahara, Delegate

EXECUTIVE COMMITTEE (MAIN COMMITTEE)

T. P. Pastor, Chair

J. G. Feldstein, Vice Chair
). S. Brzuszkiewicz, Staff

Secretary
R. W. Barnes
D. L. Berger

P. D. Edwards
M. Gold
G. G. Karcher
G. C. Park
A. Selz

D. E. Tanner

HONORARY MEMBERS (MAIN COMMITTEE)

P. Barton
D. Bonner
J. Bosnak
J. Cepluch
J. Chockie
M. Cullen
D. Doty
J. R. Farr

G. E. Feigel
R. C. Griffin
O. F. Hedden
E. J. Hemzy

F
R.
R.
R.
L
T
W.

M. H. Jawad
A. ). Justin

E. L. Kemmler
W. G. Knecht
J. LeCoff
T. G. McCarty
G. C. Millman
R. A. Moen
R. F. Reedy
W. E. Somers
K. K. Tam

P

T
L. P. Zick, Jr.

xiii

HONORS AND AWARDS COMMITTEE

M. Gold, Chair

F. E. Gregor, Vice Chair
D. R. Sharp, Staff Secretary
R. J. Basile

J. E. Batey

D. L. Berger

J. G. Feldstein

W. L. Haag, Jr.

S. F. Harrison, Jr.
R. M. Jessee

W. C. LaRochelle
astor

-

el

N

T
A.
R.

WM'U
w

tevenson

MARINE CONFERENCE GROUP

H. N. Patel, Chair
L. W. Douthwaite

P. E. Little
R. J. Petow

CONFERENCE COMMITTEE

D. A. Douin — lllinois (Chair)

R. D. Reetz — North Dakota
(Vice Chair)

D. E. Tanner — Ohio
(Secretary)

R. J. Aben, Jr. — Michigan

J. S. Aclaro — California

A. E. Adkins — West Virginia

J. T. Amato — Minnesota

E. A. Anderson — lllinois

F. R. Andrus — Oregon

B. P. Anthony — Rhode Island

R. D. Austin — Arizona

E. W. Bachellier — Nunavut,
Canada

M. M. Barber — Michigan

R. W. Bartlett — Arizona

F. P. Barton — Virginia

M. Bishop — British
Columbia, Canada

L. Blair — Nebraska

W. K. Brigham — New
Hampshire

D. E. Burns — Nebraska

J. H. Burpee — Maine

C. ). Castle — Nova Scotia,
Canada

D. C. Cook — California

R. A. Coomes — Kentucky

D. Eastman — Newfoundland
and Labrador, Canada

G. L. Ebeyer — Louisiana

E. Everett — Georgia

J. M. Given, Jr. — North
Carolina

). E. Guerra — Arizona

R. ). Handy — Kentucky

J. B. Harlan — Delaware

K. Hynes — Prince Edward
Island, Canada

D. T. Jagger — Ohio

D. J. Jenkins — Kansas

A. P. Jones — Texas

S. Katz — British Columbia,
Canada

M. R. Klosterman — lowa

M. Kotb — Quebec, Canada

B. Krasiun — Saskatchewan,
Canada

K. T. Lau — Alberta, Canada

M. A. Malek — Florida

G. F. Mankel — Nevada

R. D. Marvin Il — Washington

I. W. Mault — Manitoba,
Canada

H. T. McEwen — Mississippi

A08



CONFERENCE COMMITTEE (CONT’D)

T. ). Monroe — Oklahoma

M. F. Mooney —
Massachusetts

F. Musuta — Ontario, Canada

G. R. Myrick — Arkansas

Y. Nagpaul — Hawaii

W. R. Owens — Louisiana

T. M. Parks — Ohio

R. P. Pate — Alabama

J. D. Payton — Pennsylvania

M. R. Peterson — Alaska

H. D. Pfaff — South Dakota

J. L. Pratt — Missouri

D. C. Price — Yukon
Territory, Canada

R. S. Pucek — Wisconsin

M. D. Ramirez — Florida

J. T. Pillow, Chair C. T. McDaris
BPV PROJECT TEAM ON HYDROGEN TANKS G. W. Galanes, Secretary T. C. McGough
J. L. Arnold R. E. McLaughlin
M. D. Rana, Chair R. C. Biel, Contributing D. L. Berger Y. Oishi
G. M. Eisenberg, Staff Member S. W. Cameron J. P. Swezy, Jr.
Secretary J. Birdsall, Contributing J. Hainsworth R. V. Wielgoszinski
F. L. Brown Member T. E. Hansen
D. A. Canonico J. Cameron, Contributing
D. C. Cook Member .
J. W. Felbaum M. Duncan, Contributing Subgroup on General Requirements (SC
B. D. Hawkes Meml?er o R. E. MclLaughlin, Chair E. M. Ortman
T. Joseph D. R. Frikken, Contributing F. Massi, Secretary J. T. Pillow
N. L. Newhouse Member G. Cook D. Tompkins
G. B. Rawls, Jr. L. E. Hayden, Jr., Contributing P. D. Edwards S. V. Torkildson
B. F. Shelley Member o T. E. Hansen R. V. Wielgoszinski
J. R. Sims, Jr. K. T. Lau, Contributing W. L. Lowry D. J. Willis
N. Sirosh Member T. C. McGough
J. H. Smith K. Oyamada, Contributing
S. Staniszewski Member .
T. Tahara C. H. Rivkin, Contributing Subgroup on Materials (SC I)
D. W. Treadwell Member . B. W. Roberts, Chair K. L. Hayes
E. Upitis C. San Marchi, Contributing J. S. Hunter, Secretary ). F. Henry
EJ\/ LI Webster B As/iembt‘ejr Contributi D. A. Canonico ). P. Libbrecht
- Wolpert .Moenr:)i)reray, ontributing K. K. Coleman J. R. MacKay
P. Fallouey F. Masuyama
INTERNATIONAL INTEREST REVIEW GROUP J('ZDWF'?:E;';S J. M. Tanzosh
V. Felix C. Minu
Y.-G. Kim Y.-W. Park ..
W. Lin R. Reynaga Subgroup on Piping (SC I)
O. F. Manafa P. Williamson T. E. Hansen, Chair W. L. Lowry
D. Tompkins, Secretary F. Massi
SUBCOMMITTEE ON POWER BOILERS (SC 1) D. L. Berger T. C. McGough
D. L. Berger, Chair W. L. Lowry P. D. Edwards E. A. Whittle
B. W. Roberts, Vice Chair J. R. MacKay G. W. Galanes
U. D'Urso, Staff Secretary F. Massi
S. W. Cameron T.C McGough Heat Recovery Steam Generators Task Group (SC 1)
D. A. Canonico R. E. Mclaughlin
K. K. Coleman P. A. Molvie T. E. Hansen, Chair B. W. Moore
P. D. Edwards Y. Oishi E. M. Ortman, Secretary A. L. Plumley
J. G. Feldstein J. T. Pillow R. W. Anderson R. D. Schueler, Jr.
J. D. Fishburn R. D. Schueler, Jr. J. P. Bell J. C. Steverman, Jr.
T. E. Hansen J. P. Swezy, Jr. L. R. Douglas S. R. Timko
J. F. Henry J. M. Tanzosh J. D. Fishburn D. Tompkins
J. S. Hunter R. V. Wielgoszinski G. B. Komora S. V. Torkildson
C. F. Jeerings D. ). Willis ). P. Libbrecht B. C. Turczynski
J. P. Libbrecht G. Ardizzoia, Delegate D. L. Marriott E. A. Turhan

D. E. Ross — New Brunswick,
Canada

K. A. Rudolph — Hawaii

G. Scribner — Missouri

R. K. Sturm — Utah

N. Surtees — Saskatchewan,
Canada

M. R. Toth — Tennessee

M. ). Verhagen — Wisconsin

P. L. Vescio, Jr. — New York

M. Washington — New Jersey

K. L. Watson — Mississippi

R. B. West — lowa

M. ]. Wheel — Vermont

D. J. Willis — Indiana

E. Zarate — Arizona

xiv

D. N. French

W. E. Somers

P. A. Molvie, Chair
G. L. Hiler, Secretary
J. D. Fishburn

}. P. Glaspie

C. F. Jeerings

G. B. Komora

J. P. Libbrecht

J. C. Light

Subgroup on Fabrication and Examination (SC I)

Honorary Members (SC I)

R. L. Williams

Subgroup on Design (SC I)

B. W. Moore

R. D. Schueler, Jr.
J. L. Seigle

). P. Swezy, Jr.

S. V. Torkildson
J. Vattappilly

G. Ardizzoia, Delegate



SUBCOMMITTEE ON MATERIALS (SC I1)

J. F. Henry, Chair
M. Gold, Vice Chair
N. Lobo, Staff Secretary
F. Abe

D. C. Agarwal

W. R. Apblett, Jr.

A. Appleton

M. N. Bressler

H. D. Bushfield

J. Cameron

D. A. Canonico

A. Chaudouet

P. Fallouey

D. W. Gandy

M. H. Gilkey

J. F. Grubb

C. L. Hoffmann

M. Katcher

P. A. Larkin

F. Masuyama

R. K. Nanstad

M. L. Nayyar

E. G. Nisbett

D. W. Rahoi

B. W. Roberts

E. Shapiro

M. H. Skillingberg
R. C. Sutherlin

R. W. Swindeman
J. M. Tanzosh

B. E. Thurgood

D. Kwon, Delegate
O. Oldani, Delegate

Honorary Members (SC II)

Subgroup on External Pressure (SC Il & SC-D)

R. W. Mikitka, Chair

J. A. A. Morrow, Secretary
L. F. Campbell

D. S. Griffin

). F. Grubb

J. ). Heger

G. C. Hsu

R. A. Moen

C. E. Spaeder, Jr.
A. W. Zeuthen

M. Katcher

D. L. Kurle

E. Michalopoulos
D. Nadel

C. H. Sturgeon

Subgroup on Ferrous Specifications (SC II)

E. G. Nisbett, Chair

A. Appleton, Vice Chair
R. M. Davison

B. M. Dingman

M. ). Dosdourian

T. Graham

. F. Grubb

K. M. Hottle

D. S. Janikowski

D. C. Krouse

Subgroup on International Material Specifications (SC 1)

W. M. Lundy, Chair

A. Chaudouet, Vice Chair
D. Dziubinski, Secretary
D. C. Agarwal

H. D. Bushfield

D. A. Canonico

P. Fallouey

A. F. Garbolevsky

L. ). Lavezzi

W. C. Mack

J. K. Mahaney

J. Marciniec
Mehlll

S.
E.
Upitis
Zawierucha

R.
A.
K.
E.
R.
A. W. Zeuthen

D. O. Henry

M. Higuchi

H. Lorenz

A. R. Nywening

R. D. Schueler, Jr.
E. Upitis

D. Kwon, Delegate
O. Oldani, Delegate

XV

Subgroup on Nonferrous Alloys (SC 1)

M. Katcher, Chair

R. C. Sutherlin, Secretary
D. C. Agarwal
W. R
H.D

. Apblett, Jr.
. Bushfield
M. H. Gilkey
). F. Grubb
A. Heino
G. C. Hsu
J. Kissell

P. A. Larkin

H. Matsuo

J. A. McMaster

D. T. Peters

D. W. Rahoi

E. Shapiro

M. H. Skillingberg
D. Tyler

R. Zawierucha

Subgroup on Strength, Ferrous Alloys (SC Il)

C. L. Hoffmann, Chair
). M. Tanzosh, Secretary
F. Abe

W. R. Apblett, Jr.
D. A. Canonico
K. K. Coleman

P. Fallouey

-

F. Masuyama

H. Matsuo

H. Murakami

D. W. Rahoi

B. W. Roberts

M. S. Shelton

. P. Shingledecker
W. Swindeman
E.

P

—

Thurgood

R.
B.
T. P. Vassallo, Jr.

Subgroup on Physical Properties (SC II)

). F. Grubb, Chair
D. C. Agarwal
H. D. Bushfield

P. Fallouey
E. Shapiro

Subgroup on Strength of Weldments (SC 11 & SC IX)

. M. Tanzosh, Chair
W. F. Newell, Jr., Secretary
K. K. Coleman

P. D. Flenner
D.W.
K.

—

J. F. Henry

D. W. Rahoi

B. W. Roberts

J. P. Shingledecker
W. J. Sperko

B. E. Thurgood

Subgroup on Toughness (SC Il & SC VIII)

W. S. Jacobs, Chair
J. L. Arnold

R. ). Basile

J. Cameron

H. E. Gordon

D. C. Lamb

K. Mokhtarian

C. C. Neely

T. T. Phillips

M. D. Rana

F. L. Richter

D. A. Swanson

E. Upitis

K. Oyamada, Delegate

Special Working Group on Nonmetallic Materials (SC II)

C. W. Rowley, Chair
F. L. Brown

S. R. Frost

M. Golliet

P.S. Hill
M. R. Kessler
J. W. Wegner
F. Worth



SUBCOMMITTEE ON NUCLEAR POWER (SC 1)

R. W. Barnes, Chair D. F. Landers
R. M. Jessee, Vice Chair W. C. LaRochelle
C. A. Sanna, Staff Secretary K. A. Manoly
W. H. Borter E. A. Mayhew
M. N. Bressler W. N. McLean
T. D. Burchell M. N. Mitchell
J. R. Cole D. K. Morton
R. E. Cornman, Jr. O. O. Oyamada
R. P. Deubler R. F. Reedy
B. A. Erler B. B. Scott
G. M. Foster J. D. Stevenson
R. S. Hill K. R. Wichman
C. L. Hoffmann Y. H. Choi, Delegate
C. C. Kim T. lus, Delegate
V. Kostarev

Honorary Members (SC 11l)
R. ). Bosnak F. R. Drahos
E. B. Branch R. A. Moen
W. D. Doty C. J. Pieper

Subgroup on Containment Systems for Spent Fuel
and High-Level Waste Transport Packagings (SC 1II)

G. M. Foster, Chair I. D. Mclnnes
G. ). Solovey, Vice Chair A. B. Meichler
D. K. Morton, Secretary R. E. Nickell
G. Bjorkman E. L. Pleins

W. H. Borter T. Saegusa

G. R. Cannell H. P. Shrivastava
E. L. Farrow N. M. Simpson
J. L. Gorczyca R. H. Smith

R. S. Hill 11l J. D. Stevenson
D. W. Lewis C. J. Temus

C. G. May A. D. Watkins
P. E. McConnell

Subgroup on Design (SC 1)

R. P. Deubler, Chair D. F. Landers

R. S. Hill i, Vice Chair K. A. Manoly

A. N. Nguyen, Secretary R. J. Masterson

T. M. Adams W. N. McLean

M. N. Bressler J. C. Minichiello

C. W. Bruny M. Morishita

D. L. Caldwell F. F. Naguib

J. R. Cole T. Nakamura

R. E. Cornman, Jr. E. L. Pleins

A. A. Dermenjian 1. Saito

P. Hirschberg G. C. Slagis

R. I. Jetter }J. D. Stevenson

R. B. Keating J. P. Tucker

J. F. Kielb K. R. Wichman

H. Kobayashi T. lus, Delegate
Working Group on Supports (SG-D) (SC IlI)

R. J. Masterson, Chair I. Saito

F. ). Birch, Secretary J. R. Stinson

U. S. Bandyopadhyay T. G. Terryah

R. P. Deubler D. V. Walshe

W. P. Golini C.-l. Wu

A. N. Nguyen

Xvi

Working Group on Core Support Structures (SG-D) (SC 1)

j. F. Kielb, Chair
F. G. Al-Chammas

). T. Land
J. F. Mullooly

Working Group on Design Methodology (SG-D)

R. B. Keating, Chair D. F. Landers
M. K. Au-Yang W. S. Lapay
M. Basol H. Lockert

R. D. Blevins J. F. McCabe
D. L. Caldwell A. N. Nguyen
H. T. Harrison I1I S. Snow

M. Hartzman J. D. Stevenson
P. Hirschberg T. M. Wiger
H. Kobayashi ). Yang

Working Group on Design of Division 3 Containments
(8G-D) (SC 1D

E. L. Pleins, Chair J. C. Minichiello
G. Bjorkman D. K. Morton

J. L. Gorczyca R. E. Nickell

D. W. Lewis H. P. Shrivastava
I. D. Mclnnes C. ). Temus

Working Group on Piping (SG-D) (SC III)

P. Hirschberg, Chair D. F. Landers

R. C. Fung, Secretary J. F. McCabe

G. A. Antaki J. C. Minichiello
C. Basavaraju A. N. Nguyen

). Catalano R. D. Patel

). R. Cole E. C. Rodabaugh
R. ). Gurdal N. J. Shah

R. W. Haupt M. S. Sills

J. Kawahata G. C. Slagis

R. B. Keating E. A. Wais

V. Kostarev C.-l. Wu

Working Group on Probabilistic Methods in Design

(SG-D) (SC Iip

R. S. Hill ll1, Chair S. D. Kulat
T. Asayama A. McNeill Il
B. M. Ayyub P. ). O'Regan
T. A. Bacon N. A. Palm

C. Basavaraju 1. Saito

A. A. Dermenjian M. E. Schmidt
M. R. Graybeal ). P. Tucker
D. O. Henry R. M. Wilson

Working Group on Pumps (SG-D) (SC (D)

R. E. Cornman, Jr., Chair C. ). Jerz

M. D. Eftychiou . W. Leavitt

A. A. Fraser J. E. Livingston
R. Ghanbari J. R. Rajan

M. Higuchi A. G. Washburn

Working Group on Valves (SG-D) (SC 1i})

). P. Tucker, Chair J. D. Page

G. A. Jolly S. N. Shields

W. N. McLean H. R. Sonderegger
T. A. McMahon J. C. Tsacoyeanes



Working Group on Vessels (SG-D) (SC I

F. F. Naguib, Chair A. Kalnins

G. K. Miller, Secretary R. B. Keating
C. W. Bruny K. Matsunaga
G. D. Cooper D. E. Matthews
M. Hartzman M. Nakahira
W. J. Heilker R. M. Wilson

Special Working Group on Environmental Effects (SG-D) (SC Il})

C. L. Hoffmann
Y. H. Choi, Delegate

W. Z. Novak, Chair
R. S. Hill 1l

Subgroup on General Requirements (SC Il & SC 3C)

W. C. LaRochelle, Chair R. D. Mile

A. Appleton, Secretary M. R. Minick

J. R. Berry B. B. Scott

J. V. Gardiner H. K. Sharma

W. P. Golini W. K. Sowder, Jr.

G. L. Hollinger D. M. Vickery

C. A. Lizotte D. V. Walshe

E. A. Mayhew H. Michael, Delegate
R. P. Mclntyre

Subgroup on Materials, Fabrication, and Examination (SC IIl)

C. L. Hoffmann, Chair H. Murakami

G. P. Milley, Secretary M. Nakahira

W. H. Borter N. M. Simpson

D. M. Doyle W. J. Sperko

G. M. Foster J. R. Stinson

G. B. Georgiev K. B. Stuckey

R. M. Jessee A. D. Watkins

C. C. Kim H. Michael, Delegate
M. Lau

Subgroup on Pressure Relief (SC IlI)
S. F. Harrison, Jr., Chair
J. F. Ball
E. M. Petrosky

A. L. Szeglin
D. G. Thibault

Subgroup on Strategy and Management
(SC Ill, Divisions 1 and 2)

R. W. Barnes, Chair J. M. Helmey

C. A. Sanna, Staff Secretary M. F. Hessheimer
J. R. Cole, Secretary R. S. Hill In

B. K. Bobo E. V. Imbro

N. Broom R. M. Jessee

B. A. Erler R. F. Reedy

C. M. Faidy Y. Urabe

Special Working Group on Editing and Review (SC III)

R. F. Reedy, Chair R. P. Deubler

W. H. Borter B. A. Erler

M. N. Bressler W. C. LaRochelle
D. L. Caldwell J. D. Stevenson

Xvii

Special Working Group on Polyethylene Pipe (SC 1ll)

D. F. Landers, Chair

J. C. Minichiello, Secretary
T. M. Adams

G. A. Antaki

C. Basavaraju

D. Burwell

J. M. Craig

R. R. Croft

M. Golliet

P. Krishnaswamy
K. A. Manoly

E. W. McElroy
D. P. Munson

L. ). Petroff

C. W. Rowley

F. J. Schaaf, Jr.
D. M. Vickery

Subgroup on Graphite Core Components (SC 1Il)

M
S
S.F. Duffy
0.

G. O. Hayner

M. P. Hindley
M. N. Mitchell
N. N. Nemeth
T. Oku

T. Shibata

M. Srinivasan

JOINT ACI-ASME COMMITTEE ON

CONCRETE COMPONENTS FOR NUCLEAR SERVICE (SC 3C)

T. C. Inman, Chair

A. C. Eberhardt, Vice Chair
C. A. Sanna, Staff Secretary
N. Alchaar

T. D. Al-Shawaf

J. F. Artuso

H. G. Ashar

B. A. Erler

F. Farzam

P. S. Ghosal

J. Gutierrez

J. K. Harrold

G. A. Harstead

M. F. Hessheimer

T. E. Johnson

O. Jovall

N.-H. Lee

B. B. Scott

R. E. Shewmaker

). D. Stevenson

A. Y. C. Wong

M. R. Senecal, Contributing
Member

SUBCOMMITTEE ON HEATING BOILERS (SC 1V)

P. A. Molvie, Chair

G. Moino, Staff Secretary
T. L. Bedeaux

). Calland

). P. Chicoine

C. M. Dove

W. L. Haag, Jr.

J. A. Hall

D. J. Jenkins

K. M. McTague

B. W. Moore

E. A. Nordstrom

T. M. Parks

J. L. Seigle

R. V. Wielgoszinski

F. P. Barton, Honorary
Member

R. H. Weigel, Honorary
Member

H. Michael, Delegate

Subgroup on Care and Operation of Heating Boilers (SC IV)

T. L. Bedeaux
K. M. McTague

P. A. Molvie

Subgroup on Cast Iron Boilers (SC IV)

K. M. McTague, Chair
T. L. Bedeaux
Chicoine

A. P. Jones
V. G. Kleftis

J. Kliess

P. A. Larkin
E. A. Nordstrom



Subgroup on Materials (SC IV)

P. A. Larkin, Chair
J. A. Hall
A. Heino

J. Kliess
J. L. Seigle

Subgroup on Water Heaters (SC IV)

W. L. Haag, Jr., Chair
J. Calland

B. G. French

T. D. Gantt

A. P. Jones

K. M. McTague
O. A. Missoum
F. J. Schreiner
M. A. Taylor

T. E. Trant

Subgroup on Welded Boilers (SC IV)

T. L. Bedeaux, Chair
J. Calland

C. M. Dove

B. G. French

A. P. Jones

E. A. Nordstrom

J. L. Seigle

R. V. Wielgoszinski
H. Michael, Delegate

SUBCOMMITTEE ON
NONDESTRUCTIVE EXAMINATION (SC V)

. E. Batey, Chair
. B. Kovacs, Vice Chair
. Vasquez, Staff Secretary

F

. Garbolevsky
W Hembree
W.

F.]. Sattler

B. H. Clark, Jr., Honorary
Member

H. C. Graber, Honorary
Member

O. F. Hedden, Honorary
Member

J. R. MacKay, Honorary
Member

T. G. McCarty, Honorary
Member

G. M. Gatti, Delegate

Subgroup on General Requirements/
Personnel Qualifications and Inquiries (SC V)

F. B. Kovacs, Chair
J. E. Batey

A. S. Birks

N. Y. Faransso

G. W. Hembree
J. W. Houf

J. R. MacKay

J. P. Swezy, Jr.

Subgroup on Surface Examination Methods (SC V)

A. S. Birks, Chair
S. ). Akrin

P. L. Brown

N. Y. Faransso

N. A. Finney

G. W. Hembree

R. W. Kruzic

F. ). Sattler

G. M. Gatti, Delegate

Subgroup on Volumetric Methods (SC V)

G. W. Hembree, Chair

S. J. Akrin

J. E. Aycock

J. E. Batey

P. L. Brown

N. Y. Faransso

A. F. Garbolevsky

R. W. Hardy

R. A. Kellerhall

F. B. Kovacs

R. W. Kruzic

A. B. Nagel

F. J. Sattler

G. M. Gatti, Delegate

xviil

Working Group on Acoustic Emissions (SG-VM) (SC V)

N. Y. Faransso, Chair
J. E. Aycock

J. E. Batey

Working Group on Radiography (SG-VM) (SC V)

F. B. Kovacs, Chair R. W. Hardy

S. ). Akrin G. W. Hembree
J. E. Aycock R. W. Kruzic

J. E. Batey R. ). Mills

P. L. Brown A. B. Nagel

N. Y. Faransso T. L. Plasek

A. F. Garbolevsky D. E. Williams

Working Group on Ultrasonics (SG-VM) (SC V)

R. W. Kruzic, Chair R. A. Kellerhall
J. E. Aycock M. D. Moles
N. Y. Faransso A. B. Nagel

N. A. Finney F. ). Sattler

O. F. Hedden

SUBCOMMITTEE ON PRESSURE VESSELS (SC VIII)

T. P. Pastor, Chair C. C. Neely

U. R. Miller, Vice Chair T. W. Norton

S. ). Rossi, Staff Secretary D. T. Peters

D. R. Sharp, Staff Secretary M. J. Pischke

R. J. Basile M. D. Rana

}. Cameron G. B. Rawls, Jr.

D. B. Demichael S. C. Roberts

J. P. Glaspie C. D. Rodery

M. Gold A. Selz

W. S. Jacobs J. R. Sims, Jr.

G. G. Karcher K. K. Tam

K. T. Lau E. Upitis

J. S. Lee E. L. Thomas, Jr., Honorary
R. Mahadeen Member

S. Malone H. Michael, Delegate
R. W. Mikitka K. Oyamada, Delegate

K. Mokhtarian M. Papponetti, Delegate

Subgroup on Design (SC VIII)

U. R. Miller, Chair S. C. Roberts
M. D. Lower, Secretary C. D. Rodery
O. A. Barsky A. Selz
R. ). Basile S. C. Shah
M. R. Breach J. C. Sowinski
F. L. Brown C. H. Sturgeon
J. R. Farr D. A. Swanson
C. E. Hinnant K. K. Tam
W. S. Jacobs E. L. Thomas, Jr.
R. W. Mikitka J. Vattappilly
K. Mokhtarian R. A. Whipple
T. P. Pastor K. Oyamada, Delegate
M. D. Rana M. Papponetti, Delegate
G. B. Rawls, Jr.
Subgroup on Fabrication and Inspection (SC VIII)
C. D. Rodery, Chair J. S. Lee
J. L. Arnold B. R. Morelock
L. F. Campbell M. J. Pischke
H. E. Gordon M. ). Rice
W. S. Jacobs B. F. Shelley
D. ). Kreft J. P. Swezy, Jr.
D. C. Lamb K. Oyamada, Delegate




Subgroup on General Requirements (SC VIII)

S. C. Roberts, Chair C. C. Neely

D. B. Demichael, Secretary A. S. Olivares

R. ). Basile F. L. Richter

D. T. Davis D. B. Stewart

J. P. Glaspie D. A. Swanson

K. T. Lau K. K. Tam

M. D. Lower K. Oyamada, Delegate

Subgroup on Heat Transfer Equipment (SC VIII)

R. Mahadeen, Chair B. J. Lerch

G. Aurioles, Secretary S. Mayeux

S. R. Babka U. R. Miller

J. H. Barbee T. W. Norton

O. A. Barsky F. Osweiller

I. G. Campbell R. J. Stastny

M. D. Clark S. Yokell

J. I. Gordon S. M. Caldwell, Honorary
M. ). Holtz Member

F. E. Jehrio K. Oyamada, Delegate
D. L. Kurle

Subgroup on High-Pressure Vessels (SC ViII)

J. R. Sims, Jr., Chair D. P. Kendall
S. Vasquez, Secretary A. K. Khare
L. P. Antalffy M. D. Mann
R. C. Biel S. C. Mordre
D. J. Burns G. ). Mraz

P. N. Chaku H. N. Patel
R. D. Dixon E. H. Perez
D. M. Fryer D. T. Peters
A. H. Honza E. D. Roll

M. M. James F. W. Tatar
P. Jansson S. Terada

J. A. Kapp R. Wink

J. Keltjens K. Oyamada, Delegate

J. Cameron, Chair E. G. Nisbett

E. E. Morgenegg, Secretary D. W. Rahoi

D. C. Agarwal R. C. Sutherlin

J. F. Grubb E. Upitis

M. Katcher K. Oyamada, Delegate
W. M. Lundy

Special Working Group on Graphite Pressure Equipment

(SC v
S. Malone, Chair M. R. Minick
U. D'Urso, Staff Secretary E. Soltow
F. L. Brown A. A. Stupica
B. Lukasch

Special Working Group on High-Pressure Vessels (SC VilII)

S. Vasquez, Staff Secretary

Task Group on Impulsively Loaded Vessels (SC VIII)

R. E. Nickell, Chair J. E. Didlake, Jr.
G. A. Antaki T. A. Duffey

D. D. Barker R. Forgan

R. C. Biel B. L. Haroldsen
D. W. Bowman H. L. Heaton
D. L. Caldwell E. A. Rodriguez
A. M. Clayton J. R. Sims, Jr.

SUBCOMMITTEE ON WELDING (SC IX)

B. R. Newmark
A. S. Olivares

J. G. Feldstein, Chair
W. ). Sperko, Vice Chair

J. D. Wendler, Staff Secretary M. J. Pischke
D. A. Bowers S. D. Reynolds, Jr.
R. K. Brown, Jr. M. ]. Rice
M. L. Carpenter M. B. Sims
L. P. Connor G. W. Spohn lll
P. D. Flenner M. J. Stanko
R. M. Jessee P. L. Van Fosson
J. S. Lee R. R. Young
W. M. Lundy

Subgroup on Brazing (SC IX)
M. J. Pischke, Chair A. F. Garbolevsky
E. W. Beckman C. F. Jeerings
L. F. Campbell J. P. Swezy, Jr.
M. L. Carpenter

Subgroup on General Requirements (SC IX)

B. R. Newmark, Chair
E. W. Beckman

P. R. Evans

R. M. Jessee

A. S. Olivares

H. B. Porter

P. L. Sturgill

K. R. Willens

E. Molina, Delegate

Subgroup on Materials (SC 1X)

M. L. Carpenter, Chair
J. L. Arnold

M. Bernasek

P. Connor

M. Jessee

C. Kim

Melfi

S0AC

S. D. Reynolds, Jr.
C. E. Sainz

W. J. Sperko

M. J. Stanko

R. R. Young

V. Giunto, Delegate

Subgroup on Performance Qualification (SC 1X)

. A. Bowers, Chair
. A. Bell

P. Connor

. B. Corbit

R. Evans

D. Flenner

TOUAC- <O

K. L. Hayes
J.S. Lee

W. M. Lundy
M. B. Sims

G. W. Spohn JlI

Subgroup on Procedure Qualification (SC IX)

. A. Bowers, Chair
). Rice, Secretary
Bernasek
K. Brown, Jr.
S. Olivares

D. Reynolds, jr.
B.

D
M.
M.
R.
A.
S.
M. B. Sims

W. J. Sperko

S. A. Sprague

J. P. Swezy, Jr.

P. L. Van Fosson

T. C. Wiesner

E. Molina, Delegate



SUBCOMMITTEE ON

FIBER-REINFORCED PLASTIC PRESSURE VESSELS (SC X)

D. Eisberg, Chair

P. J. Conlisk, Vice Chair
S. Vasquez, Staff Secretary
F. L. Brown

J. L. Bustillos

T. W. Cowley

T. ). Fowler

D. H. Hodgkinson

L. E. Hunt

D. L. Keeler

B. M. Linnemann
D. J. Painter

D. J. Pinell

G. Ramirez

J. A. Rolston

B. F. Shelley

F. W. Van Name
D. O. Yancey, Jr.
P. H. Ziehl

SUBCOMMITTEE ON
NUCLEAR INSERVICE INSPECTION (SC XI)

. C. Park, Chair
. W. Swayne, Vice Chair
. L. Crane, Staff Secretary
. H. Bamford, Jr.
. C. Cipolla
. D. Davis
. L. Dyle

J. T. Lindberg
B. R. Newton

W. E. Norris

K. Rhyne

W. R. Rogers lli

D. A. Scarth

. Schaaf, Jr.

. Spanner, Jr.

. Staffiera

Stevens
Throckmorton Il
Waskey

West

Wirtz

Withers
Yonekawa

. K. Yoon

. Yuhara

.-S. Chang, Delegate

l'l'l('j\_

. L
W,
. E
LA
-
.S.
LA

-<—|7<7amﬁ7aomo——'n

Executive Committee (SC XI)

. W. Swayne, Chair
. C. Park, Vice Chair
. L. Crane, Staff Secretary
. H. Bamford, Jr.
. D. Davis

L

E

E

C. G. McCargar

W. E. Norris

K. Rhyne

F. J. Schaaf, Jr.

J. C. Spanner, Jr.

E. W. Throckmorton Il
R. A. West

R. A. Yonekawa

Honorary Members (SC XI)

L. J. Chockie
C. D. Cowfer
O. F. Hedden

J. P. Houstrup
L. R. Katz
P. C. Riccardella

Subgroup on Evaluation Standards (SG-ES) (SC XI)

W. H. Bamford, Jr., Chair
G. L. Stevens, Secretary
H.-D. Chung

R. C. Cipolla

G. H. De Boo

B. R.

T. ). Griesbach

K. Hasegawa

D. N. Hopkins

Y. Imamura

K. Koyama

D. R. Lee

H. S. Mehta

J. G. Merkle

K. Miyazaki

S. Ranganath

D. A. Scarth

T.-L. Sham

K. R. Wichman

K. K. Yoon

Y.-S. Chang, Delegate

XX

Working Group on Flaw Evaluation (SG-ES) (SC XI)

. C. Cipolla, Chair
. H. De Boo, Secretary
. H. Bamford, Jr.
. Basol
. Bloom
. Chung
. Ganta
J Griesbach
. L. Gustin
. D. Hayes
. L. Hiser, Jr.
. H.
. N.

Ts0O7R

?Uoz

Hoang
Hopkins
Koyama

?<U“U>'HI—*WI‘_

D. R. Lee

H. S. Mehta

J. G. Merkle
K. Miyazaki

. K. Qashu

. Ranganath

—
=
=
wn
=

. A. Scarth

. S. Schurman
. L. Server

. R. Wichman

. M. Wilkowski

. K. Yoon

. A. Zilberstein

<7<o7<§—|o_-omz

Working Group on Operating Plant Criteria (SG-ES) (SC XI)

T. J. Griesbach, Chair
K. R. Baker

W. H. Bamford, Jr.
H. Behnke

B. A. Bishop

T. L. Dickson

S. R. Gosselin

M. Hayashi

S. N. Malik

H. S. Mehta
R. Pace

S. Ranganath
W. L. Server
E. A. Siegel

G. L. Stevens
D. P. Weakland
K. K. Yoon

Working Group on Pipe Flaw Evaluation (SG-ES) (SC XI)

. A. Scarth, Chair
. M. Wilkowski, Secretary
. A. Bacon

. H. Bamford, Jr.
.-D. Chung

. C. Cipolla

. G. Cofie

zw:g—*oo

. M. Davis
H. De Boo
R.
F

—

Ganta

G.
B.
L. F. Goyette

Hasegawa

. L. Hiser, Jr.
H. Hoang

. N. Hopkins
Kashima

O. McGill

. S. Mehta
Miyazaki

). Rush

.-L. Sham

. K. Yoon

. A. Zilberstein

<x4wzzwzow>z

Subgroup on Nondestructive Examination (SG-NDE) (SC XI)

J. C. Spanner, Jr., Chair
G. A. Lofthus, Secretary
T. L. Chan

C. B. Cheezem
D. R. Cordes
F. J. Dodd

F. E. Dohmen
M. E. Gothard

D. O. Henry
M. R. Hum

G. L. Lagleder
J. T. Lindberg
G. R. Perkins
A. S. Reed

F. ). Schaaf, Jr.
C. ). Wirtz

Working Group on Personnel Qualification and Surface,
Visual, and Eddy Current Examination (SG-NDE) (SC XI)

S. Reed, Chair

R. Cordes, Secretary
L. Curtis
Farenbaugh

O. Henry

J. W. Houf

J. T. Lindberg

A.
D.
B.
N.
D.

T. R. Lupold

D. R. Quattlebaum, Jr.
D. Spake

J. C. Spanner, Jr.

M. C. Weatherly

C. J. Wirtz




Working Group on Pressure Testing (SG-WCS) (SC XI)

D. W. Lamond, Chair R. E. Hall

J. M. Boughman, Secretary A. McNeill Il

J. ). Churchwell B. L. Montgomery
G. L. Fechter E. ). Sullivan, Jr.
K. W. Hall

Working Group on Procedure Qualification
and Volumetric Examination (SG-NDE) (SC XI)

M. E. Gothard, Chair K. ). Hacker
G. R. Perkins, Secretary R. A. Kellerhall
M. T. Anderson D. Kurek

C. B. Cheezem G. L. Lagleder
A. D. Chockie G. A. Lofthus
S. R. Doctor C. E. Moyer

F. ). Dodd S. A. Sabo

F. E. Dohmen R. V. Swain

Subgroup on Repair/Replacement Activities (SG-RRA) (SC XI)

R. A. Yonekawa, Chair R. D. Kerr

E. V. Farrell, Jr., Secretary S. L. McCracken
S. B. Brown B. R. Newton

R. E. Cantrell J. E. O'Sullivan
P. D. Fisher W. R. Rogers IlI
E. B. Gerlach R. R. Stevenson
R. E. Gimple R. W. Swayne
D. R. Graham D. E. Waskey

R. A. Hermann J. G. Weicks

K. ). Karwoski C. S. Withers

Working Group on Design and Programs (SG-RRA) (SC XI)

E. B. Gerlach, Chair D. R. Graham

S. B. Brown, Secretary G. F. Harttraft
O. Bhatty M. A. Pyne

R. R. Croft R. R. Stevenson
G. G. Elder R. W. Swayne
E. V. Farrell, Jr. A. H. Taufique
S. K. Fisher T. P. Vassallo, Jr.
J. M. Gamber R. A. Yonekawa

Working Group on Welding and Special Repair Process
(SG-RRA) (SC XI)

D. E. Waskey, Chair M. Lau

R. E. Cantrell, Secretary S. L. McCracken
S. J. Findlan B. R. Newton
P. D. Fisher J. E. O'Sullivan
M. L. Hall R. E. Smith

R. A. Hermann D. ). Tilly

K. ). Karwoski ). G. Weicks

C. C. Kim K. R. Willens

Subgroup on Water-Cooled Systems (SG-WCS) (SC XI)

E. W. Throckmorton lll, Chair D. W. Lamond

J. M. Agold, Secretary A. McNeill 1l

J. M. Boughman W. E. Norris

M. L. Coats D. Song

D. D. Davis J. E. Staffiera

H. Q. Do H. M. Stephens, Jr.
E. L. Farrow K. B. Thomas

M. ). Ferlisi R. A. West

O. F. Hedden G. E. Whitman

M. L. Herrera H. L. Graves IlI, Alternate
S. D. Kulat

Xxi

Working Group on Containment (§G-WCS) (SC XI)

J. E. Staffiera, Chair H. L. Graves il

H. G. Ashar H. T. Hill

S. G. Brown R. D. Hough

K. K. N. Chao C. N. Krishnaswamy

R. C. Cox D. J. Naus

J W. Crider H. M. Stephens, Jr.
J Ferlisi W. E. Norris, Alternate
. H. Goche

Working Group on ISl Optimization (SG-WCS) (SC XI)

E. A. Siegel, Chair A. H. Mahindrakar
D. R. Cordes, Secretary D. G. Naujock
W. H. Bamford, Jr. S. R. Scott

J. M. Boughman K. B. Thomas

M. E. Gothard G. E. Whitman

R. E. Hall Y. Yuguchi

Working Group on Implementation of Risk-Based Examination
(SG-WCS) (SC XI)

S. D. Kulat, Chair K. W. Hall

A. McNeill lll, Secretary A. T. Keim

J. M. Agold D. W. Lamond
B. A. Bishop J. T. Lindberg
S. T. Chesworth R. K. Mattu

C. Cueto-Felgueroso P. ). O’Regan
H. Q. Do N. A. Palm

R. Fougerousse M. A. Pyne
M. R. Graybeal R. A. West

J. Hakii J. C. Younger

Working Group on Inspection of Systems and Components
(SG-WCS) (SC XI)

K. B. Thomas, Chair S. D. Kulat

D. Song, Secretary T. A. Meyer

J. M. Agold D. G. Naujock
V. L. Armentrout T. Nomura

C. Cueto-Felgueroso C. M. Ross

H. Q. Do R. A. West

R. Fougerousse G. E. Whitman
M. R. Hum

Working Group on General Requirements (SC XI)

K. Rhyne, Chair E. L. Farrow

E. ). Maloney, Secretary R. K. Mattu

G. P. Alexander S. R. Scott

T. L. Chan G. E. Szabatura
M. L. Coats C. S. Withers

Special Working Group on Editing and Review (SC XI)

R. W. Swayne, Chair ). E. Staffiera

C. E. Moyer D. J. Tilly

K. R. Rao C. ). Wirtz

Special Working Group on Plant Life Extension (SC XI)

T. A. Meyer, Chair P.-T. Kuo

D. V. Burgess, Secretary R. E. Nickell

S. Asada W. L. Server

D. D. Davis R. L. Turner

F. E. Gregor G. G. Young



Special Working Group on High-Temperature, Gas-Cooled
Reactors (SC XI)

J. Fletcher, Chair
M. A. Lockwood, Secretary
N. Broom
* C. Cueto-Felgueroso
K. N. Fleming
S. R. Gosselin
M. R. Graybeal

. B. Hull

. A. O. Kriel
. N. Mitchell
. J. Schaaf, Jr.
. Shahrokhi

. W. Swayne

;u-n-ng§>

SUBCOMMITTEE ON TRANSPORT TANKS (SC XI1)

. Selz, Chair
. R. Sharp, Staff Secretary
.M. AIIbrltten
. N.
B

ongo>oo>

M. D. Pham
M. D. Rana

T. A. Rogers
W. K. Smith
S. Staniszewski
M. R. Toth

A. P. Varghese
M. R. Ward

L. Wolpert

Subgroup on Design and Materials (SC XII)

M. D. Rana, Chair

D. R. Sharp, Staff Secretary
G. G. Karcher

S. L. McWilliams

N. J. Paulick

M. D. Pham
T. A. Rogers
A. P. Varghese
M. R. Ward

E. A. Whittle

Subgroup on Fabrication and Inspection (SC XII)

G. McRae, Chair

D. R. Sharp, Staff Secretary
J. A. Byers

B. L. Gehl

L. D. Holsinger
D. J. Kreft

A. S. Olivares
L. H. Strouse

Subgroup on General Requirements (SC XII)

H. Hochman, Chair

R. Sharp, Staff Secretary
W. Alexander

M. Allbritten

A. Betts

. Cannon

L. Freiler

W. L. Garfield

C.
D.
T
D.
C.
). F

)i

M. A. Garrett

K. L. Gilmore

J. L. Rademacher
T. Rummel

W. K. Smith

L. H. Strouse
M. R. Toth

L. Wolpert

Subgroup on Nonmandatory Appendices (SC XII)

. Rogers, Chair
. Sharp, Staff Secretary
. Brusewitz

oo
070>

S. L. McWilliams
J. L. Rademacher
A. Selz

S. Staniszewski

Xxii

SUBCOMMITTEE ON BOILER AND
PRESSURE VESSEL ACCREDITATION (SC-BPVA)

W. C. LaRochelle, Chair
P. D. Edwards, Vice Chair
K. 1. Baron, Secretary
W. J. Bees

M. B. Doherty
D. ). Jenkins

K. T. Lau

L. E. McDonald
K. M. McTague
D. Miller

B. R. Morelock

—

R.

. D. O'Leary

E. Tanner

C. Turczynski
E. Tuttle

A. Whittle

B

D.
B.
D.
E.
G. Bynog, Alternate

C. Cook, Alternate

A. DeVries, Alternate

E. Ford, Alternate

E. Hansen, Alternate

L. Hollinger, Alternate

B. MacDonald, Alternate

D. Mile, Alternate

P. Milley, Alternate

R. Minick, Alternate

W. Norton, Alternate

R. Staehr, Alternate

J. A. West, Alternate

R. V. Wielgoszinski, Alternate

A. ). Spencer, Honorary
Member

O. E. Trapp, Contributing
Member

D.
M.
C.
T
G.
B.
R.
G.
M.
T
H.

SUBCOMMITTEE ON NUCLEAR ACCREDITATION (SC-NA)

R. R. Stevenson, Chair

W. C. LaRochelle, Vice Chair
). Pang, Staff Secretary

M. N. Bressler

S. M. Goodwin

. Lizotte
. Mclntyre
. Minick
. Prasse
. Quaka
. Tanner
. Vickery

UU"IZWO-
Zm""‘mx'ulb

G. Bynog, Alternate

G. Deily, Alternate

P. D. Edwards, Alternate

D. P. Gobbi, Alternate

J. W. Highlands, Alternate

K. M. Hottle, Alternate

B. G. Kovarik, Alternate

P. F. Prescott, Alternate

S. M. Scott, Alternate

D. W. Stepp, Alternate

E. A. Whittle, Alternate

R. V. Wielgoszinski, Alternate

H. L. Wiger, Alternate

O. E. Trapp, Contributing
Member

SUBCOMMITTEE ON DESIGN (SC-D)

). Basile, Chair
W. Barnes
R. Breach
P. Deubler
G. Graven
L.

R.
R.
M.
R.
G.
G. L. Hollinger

R. I. Jetter
D. P. Jones

R. W. Mikitka

U. R. Miller

W. J. O’'Donnell
R. D. Schueler, Jr.

Subgroup on Design Analysis (SC-D)

olllnger Chair
Breach

_Ox_
o
c FTw
3 ©
&s
- 3

. Heberling 11

. Hinnant
|rschberg

. Jones
alnins

. Koves

S»POPNORARZO
-UIm-n.

— X

K. Matsunaga
G. A. Miller

W. D. Reinhardt
D. H. Roarty

G. Sannazzaro
T. G. Seipp

D. A. Swanson
G. Taxacher

E. L. Thomas, Jr.
R. A. Whipple




Subgroup on Elevated Temperature Design (SC-D)

R. |. Jetter, Chair
T. Asayama

C. Becht IV

). F. Cervenka

. Griffin

D. L. Marriott
T. E. McGreevy
W. J. O’Donnell
D. A. Osage

J. S. Porowski

M Shelton
R. W. Swindeman

Subgroup on Fatigue Strength (SC-D)

-)

. R. Donavin

. ). Gurdal .

. F. Heberling 1l
. Hirschberg
H
P

Jones

O’Donnell, Chair

G. Kharshafdjian
S. Majumdar
T. Nakamura
D. H. Roarty
G. Taxacher
H. H. Ziada

Subgroup on Openings (SC-D)

R. Breach, Chair

W. Mikitka, Secretary

M.

R.

G. G. Graven
V.

).

C. Light
R. B. Luney

Special Working Group on Bolted Flanged Joints (SC-D)

. W. Mikitka, Chair

R

G. D. Bibel
H. A. Bouzid
W. Brown

A. Chaudouet
W. J. Koves

J. P. Madden

D. R. Palmer

J. A. Pfeifer

M. D. Rana

E. C. Rodabaugh
C. R. Thomas

E. Michalopoulos

J. R. Payne

P. G. Scheckermann
R. D. Schueler, Jr.
A. Selz

M. S. Shelton

xxiii

SUBCOMMITTEE ON
SAFETY VALVE REQUIREMENTS (SC-SVR)

S. F. Harrison, Jr., Chair J. P. Glaspie
J. A. West, Vice Chair H. 1. Gregg
S. J. Rossi, Staff Secretary W. F. Hart
J. F. Ball D. Miller
S. Cammeresi T. M. Parks
A. Cox D. K. Parrish
R. D. Danzy D. ). Scallan
D. B. Demichael Z. Wang
R. J. Doelling

Subgroup on Design (SC-SVR)
). A. West, Chair H. I. Gregg
C. E. Beair D. Miller
R. D. Danzy T. Patel
R. J. Doelling T. R. Tarbay

Subgroup on General Requirements (SC-SVR)

D. B. Demichael, Chair D. K. Parrish

). F. Ball J. W. Ramsey

G. Brazier J. W. Richardson

J. P. Glaspie D. E. Tuttle
Subgroup on Testing (SC-SVR)

A. Cox, Chair W. F. Hart

J. E. Britt B. K. Nutter

S. Cammeresi D. J. Scallan

G. D. Goodson Z. Wang

U.S. Technical Advisory Group ISO/TC 185
Safety Relief Valves

T. ). Bevilacqua, Chair Y.-S. Lai
S. J. Rossi, Staff Secretary D. Miller
J. F. Ball J. A. West
D. B. Demichael



INTENTIONALLY LEFT BLANK

XXiv




A08

2008a SECTION VI

1. GENERAL

1.01 SCOPE

This portion of the rules is intended to cover general
descriptions, terminology, and basic fundamentals of heat-
ing boilers, controls, and automatic fuel burning equip-
ment. Because of the wide variety of makes and types of
equipment in use, it is general in scope.

1.02 USE OF ILLUSTRATIONS

The illustrations used in this Section have been selected
to show typical examples of the equipment referred to in
the text and are not intended to endorse or recommend
any one manufacturer’s product; nor are the illustrations
intended to be used as design criteria or as examples of
preferred configurations of equipment.

1.03 MANUFACTURER’S INFORMATION

For detailed information on any specific unit, the Manu-
facturer’s information should be consulted.

1.04 REFERENCE TO SECTION 1V

The boilers discussed in this Section will be those limited
to the operating ranges of Section IV, Heating Boilers, of
the ASME Boiler and Pressure Vessel Code as follows:

(a) steam boilers for operation at pressure not exceeding
15 psi (100 kPa)

(b) hot water heating and hot water supply boilers for
operation at pressures not exceeding 160 psi (1 100 kPa)
and/or temperatures not to exceed 250°F (120°C)

1.05 GLOSSARY OF TERMS

For terms relating to boiler design, refer to Section IV,
Heating Boilers, Appendix E, Terminology. For terms
relating to boiler water treatment, refer to 9.12 of this
Section, Glossary of Water Treatment Terms.

A. Boilers and General Terms

absolute pressure: pressure above zero pressure, the sum
of the gage and atmospheric pressures.

accumulator (steam): a pressure vessel containing water
and steam that is used to store the heat of steam for use

at a later period and at some lower pressure.

air purge: the removal of undesired matter by replace-
ment with air.

air vent: a valve opening in the top of the highest drum
of a boiler or pressure vessel for venting air. Also a device,
manual or automatic, that will effect the removal of air
from a steam or hot water heating system. It is usually
located at the highest point in the system.

allowable working pressure: the maximum pressure for
which the boiler was designed and constructed.

altitude gage: a pressure gage calibrated in feet, indicat-
ing the height of the water in the system above the gage;
usually found as combination pressure, altitude, and tem-
perature gage.

ambient temperature: the temperature of the air sur-
rounding the equipment.

baffle: a plate or wall for deflecting gases or liquids.

base: support for boiler.

beaded tube end: the rounded exposed end of a rolled
tube when the tube metal is formed over against the sheet
in which the tube is rolled.

belled tube end: see flared tube end.

bellows seal: a seal in the shape of a bellows used to
prevent air or gas leakage.

blind nipple: a nipple, or a short piece of piping or tube,
closed at one end. '

blowdown: the difference between the opening and clos-
ing pressures of a safety or safety relief valve.

blowoff valve: a valve or cock in the bottom and/or near
the water line of a boiler, that, when opened, permits free
passage of scale and sediment during the blowoff operation.

boiler: a pressure vessel that incorporates a fuel input
device or mechanism to heat water for space heating or
other purposes or to convert water into steam for use in
an external distribution system.

(a) watertube: a boiler in which the tubes contain
water and steam, the heat being applied to the outside
surface.

(1) bent tube: a watertube boiler consisting of two
or more drums connected by tubes, practically all of which
are bent near the ends to permit attachment to the drum
shell on radial lines.

(2) horizontal: a watertube boiler in which the
main bank of tubes is straight and on a slope of 5 deg to
15 deg from the horizontal.
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(3) sectional header: a horizontal boiler of the lon-
gitudinal or cross drum type, with the tube bank composed
of multiple parallel sections, each section made up of a
front and rear header connected by one or more vertical
rows of generating tubes and with the sections or groups
of sections having a common steam drum.

(4) box header: ahorizontal boiler of the longitudi-
nal or cross drum type consisting of a front and a rear
inclined rectangular header connected by tubes.

(5) cross drum: a sectional header or box header
boiler in which the axis of the horizontal drum is at right
angles to the center lines of the tubes in the main bank.

(6) longitudinal drum: a sectional header or box
header boiler in which the axis of the horizontal drum or
drums is parallel to the tubes in a vertical plane.

(7) low head: abent tube boiler having three drums
with relatively short tubes in the rear bank.

(b) firetube: a boiler with straight tubes that are sur-
rounded by water and steam and through which the prod-
ucts of combustion pass.

(1) horizontal return tubular: a firetube boiler con-
sisting of a cylindrical shell, with tubes inside the shell
attached to both end closures. The products of combustion
pass under the bottom half of the shell and return through
the tubes.

(2) locomotive: a horizontal firetube boiler with an
internal furnace, the rear of which is a tubesheet directly
attached to a shell containing tubes through which the
products of combustion leave the furnace.

(3) horizontal firebox: a firetube boiler with an
internal furnace the rear of which is a tubesheet directly
attached to a shell containing tubes. The first-pass bank of
tubes is connected between the furnace tubesheet and the
rear head. The second-pass bank of tubes, passing over the
crown sheet, is connected between the front and rear end
closures.

(4) refractory lined firebox: a horizontal firetube
boiler, the front portion of which is set over a refractory
or water-cooled refractory furnace. The rear of the boiler
shell has an integral or separately connected section con-
taining the first-pass tubes through which the products
of combustion leave the furnace, then return through the
second-pass upper bank of tubes.

(5) vertical: a firetube boiler consisting of a cylin-
drical shell, with tubes connected between the top head
and the tubesheet, that forms the top of the internal furnace.
The products of combustion pass from the furnace directly
through the vertical tubes.

Submerged vertical is the same as the plain type above,
except that by use of a waterleg construction as a part of
the upper tubesheet, it is possible to carry the waterline at
a point above the top ends of the tubes.

(6) scotch: in stationary service, a firetube boiler
consisting of a cylindrical shell, with one or more cylindri-
cal internal furnaces in the lower portion and a bank of
tubes attached to both end closures. The fuel is burned in
the furnace, the products of combustion leaving the rear
to return through the tubes to an uptake at the front head:
known as dry-back type.

In marine service, this boiler has an internal combustion
chamber of waterleg construction covering the rear end of
the furnace and tubes, in which the products of combustion
turn and enter the tubes: known as wet-back type.

(¢) modular: a steam or hot water heating boiler
assembly consisting of a grouping of individual boilers
called modules, intended to be installed as a unit, with a
single inlet and a single outlet. Modules may be under one
jacket or individually jacketed.

(d) vacuum: afactory-sealed steam boiler that is oper-
ated below atmospheric pressure.

(e) boiler, steam heating: a boiler designed to convert
water into steam, that is supplied to an external space
heating system.

(f) boiler, hot water heating: aboiler designed to heat
water for circulation through an external space heating
distribution system.

(g) boiler, hot water supply: a boiler used to heat
water for purposes other than space heating.

boiler horsepower: the evaporation of 34.5 1b (15.6 kg)
of water per hour from a temperature of 212°F (100°C)
into dry saturated steam at the same temperature equivalent
to 33,475 Btu/hr (9.8 kW).

boiler inspection: boilers that are fabricated are usually
inspected during construction for compliance with Code
design requirements. They are also periodically field
inspected internally and externally for corrosion or scaling
and for the condition of controls, safety devices, etc. Boilers
that are cast are given a hydrostatic test only (each section
or the complete boiler); a visual inspection by the Author-
ized Inspector is not required unless local jurisdictions
require periodic field inspections.

boiler layup: any extended period of time during which
the boiler is not expected to operate and suitable precau-
tions are made to protect it against corrosion, scaling, pit-
ting, etc., on the water and fire sides.

boiler trim: piping on or near the boiler that is used for
safety, limit, and operating controls, gages, water col-
umn, etc.

bond: aretaining or holding high-temperature cement for
making a joint between brick or adjacent courses of brick.

boss: a raised portion of metal of small area and limited
thickness on flat or curved metal surfaces.

breeching: a duct for the transport of the products of
combustion between the boiler and the stack.

bridgewall: a wall in a furnace over which the products
of combustion pass.








