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NOTICE OF INTENDED ACTION

AGENCY NAME: DEPARTMENT OF LABOR

RULE NO. & TITLE: 490-x~5 Inspections and Notifications

INTENDED ACTION: To amend the Inspection and Notifications
section under Boller and Pressure Vessels to reflect a new rule
number.

SUBSTANCE OF PROPOSED ACTION: The adoption is necessary to
correctly reference the rule after the merger of the Department
of Industrial Relations and The Department of Labor.

TIME, PLACE, MANNER OF PRESENTING VIEWS: All interested persons
may submit data, views, or arguments in writing to Stephen
McCormick, Department of Labor, 649 Monroe Street, Montgomery,
Alabama 36131 by mail or in person between the hours of 8:00 am
and 4:30 pm, Monday through Friday until and including November
05, 2012. Persons wishing to submit data, views or arguments
orally should contact Stephen McCormick by telephone at (334)
242-8274 during this period to arrange an appointment.

FINAL DATE FOR COMMENT AND COMPLETION OF NOTICE: November 05,
2012

CONTACT PERSON AT AGENCY.:

Stephen McCormick
Department of Labor

649 Monroe Street
Montgomery, AL 36131
Telephone: (334) 242-8274
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Stephen McCormick
Director, Governmental Affairs
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490-%~-5--01 480-7-5-.01 Boiler And Pressure Vessel Inspection
Requirements.

(1) On or after January 1, 2002, each boiler and
pressure vessel used or proposed to be used within this State,
except for boiler and pressure vessels exempted by the Act,
shall be thoroughly inspected as to its construction,
installation, and condition as follows:

(a) Power boilers and high pressure, high temperature
water boilers shall receive a certificate inspection annually,
which shall be an internal inspection where construction
permits; otherwise, it shall be as complete an inspection as
possible. The boilers shall also be externally inspected while
under pressure, if possible.



(b) Low pressure steam or vapor heating boilers shall
receive a certificate inspection biennially with an internal
inspection every four years where construction permits.

(c) Hot water heating and hot water supply boilers
shall receive a certificate inspection biennially with an
internal inspection at the discretion of the inspector.

(d) Pressure vessels subject to internal corrosion
shall receive a certificate inspection every three years with an
internal inspection at the discretion of the inspector.

Pressure vessels not subject to internal corrosion shall receive
a certificate inspection every 24 months.

{(2) The Commissioner, chief inspector, or any deputy
inspector shall have free access during reasonable hours to any
premises in the State where boilers or pressure vessels are
being constructed, installed, operated, maintained, or repaired
for the purpose of performing any required safety inspections in
accordance with the Act and these rules. Any owner/user or
person responsible for boilers or pressure vessels that denies
access for inspection shall be in violation of the Act.

Author: Board of Boilers & Pressure Vessels, Dr. David Dyer,
Chairman

Statutory Authority: Code of Ala. 1975, §§25-12-4, -6, -14.
History: New Rule: Filed February 20, 2004; effective
March 23, 2004. Amended: Filed March 15, 2006; effective
April 19, 2006.

490-X~5~-02 480-7-5-.02 Cessation Orders On Unsafe Equipment Or
Equipment Operating In Violation Of These Rules.

(1) The Commissioner or his authorized representative
may issue a written order for the temporary cessation of
operation of a boiler or pressure vessel if it has been
determined after inspection to be hazardous or unsafe.

Operation shall not resume until such conditions are corrected
to the satisfaction of the Commissioner or his representative.

(2) Any boiler or pressure vessel that cannot be made
safe for continued operation shall be condemned.

(3) Any person aggrieved by an order or act of the
Commissioner or the chief inspector may appeal to the Board in
accordance with Section 20 of the Act.



Author: Board of Boilers & Pressure Vessels, Dr. David Dyer,
Chairman

Statutory Authority: Code of Ala. 1975, §§25-12-4, -6, -14.
History: New Rule: Filed February 20, 2004; effective
March 23, 2004.

490-%-5--03 480-7-5-.03 Notification Of Inspection.

(1) The owner/user, company or person performing the
installation is responsible for notifying the inspector when the
boiler or pressure vessel is ready for inspection. For insured
boilers and pressure vessels, notification will be made to the
special inspector employed by the company insuring the boiler or
pressure vessel. For uninsured boilers and pressure vessels,
notification will be made to the Department of Labor.

(2) All insurance companies shall notify the chief
inspector of all boilers or pressure vessels on which insurance
is initially written, cancelled, not renewed, or suspended
within 30 days of such issuance, cancellation, non-renewal, or
suspension.

(3) Special inspectors are required to notify the
chief inspector of unsafe boilers and pressure vessels.

(a) If an inspector, upon first inspection, finds
that a boiler or pressure vessel, or any appurtenance thereof,
is in such condition that he would refuse to issue an inspection
certificate, the inspector shall immediately notify the chief
inspector and submit a report of the defects observed.

(b) If, upon inspection, an inspector finds a boiler
or pressure vessel to be unsafe for further operation, he shall
promptly notify the owner or user, stating what repairs or other
corrective measures are needed. The inspector shall also
immediately notify his supervisor or the chief inspector of the

unsafe condition. Until such corrections have been made, no
further operation of the boiler or pressure vessel involved
shall be permitted. 1If an inspection certificate for the object

is required and is in force, it shall be suspended by the chief
inspector. When re-inspection establishes that the necessary
repairs have been made or corrective actions have been taken and
that the boiler or pressure vessel is safe to operate, the chief
inspector shall be notified. At that time, an inspection
certificate may be issued where applicable.



(c) Each owner/user inspection agency shall, as
required by the provisions of the Act and these rules and
regulations:

1. conduct inspections of pressure vessels utilizing
only gqualified inspection personnel, as provided in this
chapter.

2. retain a true copy of each of the latest
inspection reports signed by the inspector on file at the
location where the equipment is inspected.

3. execute and deliver a true report of each
inspection to the chief inspector together with appropriate
requirements or recommendations that result from such
inspections.

4. maintain inspection records, which will include a
list of each pressure vessel covered by the Act, showing a
serial number and such abbreviated descriptions as may be
necessary for identification, the date of last inspection of
each unit, and the approximate date for the next inspection.
Such inspection records shall be readily available for
examination by the chief inspector or his authorized
representative during regular business hours.

(d) Boilers and pressure vessels overdue for
inspection by more than 6 months shall be inspected by a deputy
inspector. The owner/user may be invoiced for a special
inspection as specified in Rule 165-X-2-.02.

Author: Board of Boilers & Pressure Vessels, Dr. David Dyer,
Chairman

Statutory Authority: Code of Ala. 1975, §§25-12-4, -6, -14.
History: New Rule: Filed February 20, 2004; effective
March 23, 2004.

490~%~5~-04 480-7-5-.04 Notification Of Incident.

(1) When an incident occurs to a boiler or pressure
vessel, the owner or user shall promptly notify the chief
inspector by submitting a detailed report of the incident. In

the event of a personal injury or any explosion, notice shall be
given immediately by telephone, telegraph, or messenger, and
neither the boiler nor pressure vessel, nor any part thereof,



shall be removed or disturbed before permission to do so has
been given by the chief inspector, except for the purpose of
saving human life and limiting consequential damage.

(2) If an inspection is made as a result of an
incident, the inspector will inform the owner or user of the
requirements set forth in paragraph (1).

Author: Board of Boilers & Pressure Vessels, Dr. David Dyer,
Chairman

Statutory Authority: Code of Ala. 1975, §8§25-12-4, -6, -14.
History: New Rule: Filed February 20, 2004; effective
March 23, 2004.

496-%X-5--05 480-7-5-.05 Validity Of Certificate Of Inspection.

(1) A certificate of inspection shall be valid until
expiration unless some defect or condition affecting the safety
of the boiler or pressure vessel is disclosed, provided,
however, that a certificate of inspection issued for a boiler or
pressure vessel inspected by a special inspector shall be valid
only if the boiler or pressure vessel for which it was insured
continues to be insured by a duly authorized insurance company.

(2) The Commissioner or his authorized representative
may extend the expiration date of any certificate of inspection.
Requests for extension must be submitted in writing to the
Department stating the reason for the extension. The
Commissioner or his authorized representative shall respond, in
writing, to any requests for extensions.

Author: Board of Boilers & Pressure Vessels, Dr. David Dyer,
Chairman

Statutory Authority: Code of Ala. 1975, §825-12-4, -6, -14.
History: New Rule: Filed February 20, 2004; effective
March 23, 2004.

496-%X-5~-06 480-7-5-.06 Repair And Alterations To Boilers And
Pressure Vessels.

(1) Repairs and alterations to boilers and pressure
vessels shall be made in accordance with the latest edition and
addenda of the National Board Inspection Code (NBIC) or the APT
Pressure Vessel Inspection Code, as applicable.



(2) Repairs and alterations performed in accordance
with the NBIC must be made by a valid National Board “R”
certificate holder whose certificate of authorization
encompasses the type and scope of work to be performed.

(3) Repairs and alterations must be acceptable to the
inspector responsible for the in-service inspection of the
boiler or pressure vessel.

(4) Repairs and alterations must be documented and
submitted to the chief inspector as required by the NBIC or the
APl Pressure Vessel Inspection Code.

Author: Board of Boilers & Pressure Vessels, Dr. David Dyer,
Chairman

Statutory Authority: Code of Ala. 1975, §§25-12-4, -6, -14.
History: ©New Rule: Filed February 20, 2004; effective
March 23, 2004.

490-%~5~-07 480-7-5-.07 Preparation For Certificate Inspection.

(1) The owner or user shall prepare each boiller or
pressure vessel for inspection and shall prepare for and apply a
hydrostatic or pressure test, whenever necessary, on the date
arranged by the inspector.

(2) The owner or user shall prepare a boiler for
internal inspection in the following manner:

(a) The fuel supply and ignition system shall be
locked out and/or tagged out in accordance with the owner/user’s
procedures.

(b) Water shall be drained off and the boiler washed
thoroughly;
(c) Manhole and handhole plates, washout plugs, and

inspection plugs in water column connections shall be removed as
required by the inspector, and the furnace and combustion
chambers shall be cooled and thoroughly cleaned;

(d) All grates of internally fired boilers shall be
removed;



(e) Insulation or brickwork shall be removed as
required by the inspector in order to determine the condition of
the boiler, headers, furnace, supports, or other parts;

{f) The pressure gage shall be removed for testing,
as required by the inspector;

(g) Any leakage of steam or hot water into the boiler
shall be prevented by disconnecting the pipe or valve at the
most convenient point or by any appropriate means approved by
the inspector; and

(h) Before opening the manhole or handhole covers and
entering any parts of the steam generating unit connected to a
common header with other boilers, the non-return and steam stop
valves shall be closed, tagged, and padlocked, and drain valves
or cocks between the two valves opened. The feed valves shall
be closed, tagged, and padlocked. Blowoff lines, where
practicable, shall be disconnected between pressure parts and
valves. All drains and vent lines shall be opened.

(3) Pressure vessels shall be prepared for inspection
to the extent deemed necessary by the inspector as outlined
herein.

(4) If a boiler or pressure vessel has not been
properly prepared for an internal inspection, or if the owner or
user failed to comply with the requirements for a pressure test
as set forth in these rules, the inspector may decline to make
the inspection or test, and the inspection certificate shall be
withheld or suspended until the owner or user complies with the
requirements.

(5) If the boiler or pressure vessel is jacketed so
that the longitudinal seams of shells, drums, or domes cannot be
seen, sufficient jacketing, setting wall, or other form of
casing or housing shall be removed to permit reasonable
inspection of the seams and other areas necessary to determine
the condition and safety of the boiler or pressure vessel,
provided such information can not be determined by other means.

(6) The shell or drum of a boiler or pressure vessel
in which a lap seam crack is discovered along a longitudinal
riveted joint shall be immediately discontinued from use.
Patching shall be prohibited.

(7) Pressure Tests



(a) A hydrostatic pressure test, when applied to
boilers, shall not exceed 1-1/2 times the maximum allowable
working pressure. The pressure shall be under proper control so
that in no case shall the required test pressure be exceeded by
more than six (6) percent.

(b) A hydrostatic pressure test, when applied to
pressure vessels, shall not exceed 1-1/2 times the maximum
allowable working pressure, except as permitted by the
applicable ASME Code.

(c) During a hydrostatic test, the safety valve or
valves shall be removed or gagged; if gagged, each valve disk
shall be held to its seat by means of a testing clamp and not by
screwing down the compression screw upon the spring. A plug
device designed for this purpose may also be used.

(d) The minimum temperature of the water used to
apply a hydrostatic test shall be not less than 70°F, and the
maximum metal temperature during inspection shall not exceed
120°F.

(e) When a hydrostatic test is applied to determine
tightness, the pressure shall be equal to the normal operating
pressure but need not exceed the release pressure of the safety
valve having the lowest release setting.

{(£) When the contents of the vessel prohibit
contamination by any other medium or when a hydrostatic test is
not possible, other testing media may be used, providing the
precautionary requirements or the applicable sections of the
ASME Code are followed.

(8) No employer (owner or user) shall permit entry
to, nor shall an employee or inspector enter, a boiler furnace,
drum, or header or pressure vessel until all requirements of the
Occupational Safety and Health Administration, Department of
Labor, 29 CFR 1910.146 Permit-Required Confined Space Standard,
have been met and until the inspector or supervisor and the
person entering the boiler or pressure vessel have confirmed
that all stop valves on inlet and outlet piping not vented to
the atmosphere have been closed and tagged. Where not valved,
the piping shall be disconnected or blanked. In addition, plant
personnel shall make appropriate tests to ensure that there are
no oxygen deficiencies or hazardous or toxic gases in the boiler
furnace, drum, or header or pressure vessel to be entered by the



inspector. Prior to and during entry, an approved person must
be outside the boiler or pressure vessel to ensure compliance
with all confined space procedures.

Author: Board of Boilers & Pressure Vessels, Dr. David Dyer,
Chairman

Statutory Authority: Code of Ala. 1975, §§25-12-4, -6, -14.
History: New Rule: Filed February 20, 2004; effective

March 23, 2004.

490-X~5--08 480-7-5-.08 Existing Installations.

(1) Power Boillers
{a) Age Limit of Existing Boilers
1. The age limit of any boiler of nonstandard

construction, installed prior to the date the Act became
effective, shall be thirty (30) years, except that a boiler
having other than a lap-riveted longitudinal joint, after a
thorough internal and external inspection and, when required by
the inspector, a pressure test of 1-1/2 times the allowable
working pressure held for a period of at least thirty (30)
minutes during which no distress or leakage develops, may be
continued in operation at the working pressure determined by
Rule 165-X-4-.08(1) (c). The age limit of any nonstandard boiler
having lap-riveted longitudinal joints and operating at a
pressure in excess of 50 psig shall be twenty (20) years. This
type of boiler, when removed from an existing setting, shall not
be reinstalled for a pressure in excess of 15 psig. A
reasonable time for replacement, not to exceed one year, may be
given at the discretion of the Board.

2. The age limit of boilers of standard construction
installed prior to the date this law became effective shall be
dependent on thorough internal and external inspection and,
where required by the inspector, a pressure test not exceeding
1-1/2 times the allowable working pressure. If the boiler,
under these test conditions, exhibits no distress or leakage, 1t
may be continued in operation at the working pressure determined
by Rule 165-X-4-.08(1) (b).

3. The shell or drum of a boiler in which a lap seam
crack develops along a longitudinal lap-riveted joint shall be
condemned. A lap seam crack is a crack found in lap seams



extending parallel to the longitudinal joint and located either
between or adjacent to rivet holes.

(b) Maximum Allowable Working Pressure for Standard
Boilers - The maximum allowable working pressure for standard
boilers shall be determined in accordance with the applicable
provisions of the edition of the ASME Code under which they were
constructed and stamped.

(c) Maximum Allowable Working Pressure for
Nonstandard Boilers

1. The maximum allowable working pressure for
boilers fabricated by riveting shall be determined by the
applicable rules of the 1971 Edition of Section I of the ASME
Code.

2. The lowest factor of safety permissible on
existing installations shall be 5.0, except for
horizontal-return-tubular boilers having continuous longitudinal
lap seams more than 12 ft. in length, where the factor of safety
shall be 8.0. When this latter type of boiler is removed from
its existing setting, 1t shall not be reinstalled for pressures
in excess of 15 psigqg.

3. The maximum allowable working pressure for
boilers of welded construction in service may not exceed that
allowable in Section I of the ASME Code for new boilers of the
same construction.

4. The maximum allowable working pressure on the
shell of a boiler or drum shall be determined by the strength of
the weakest course computed from the thickness of the plate, the
tensile strength of the plate, the efficiency of the
longitudinal Jjoint, the inside diameter of the course, and the
factor of safety allowed by these rules in accordance with the
following formula:

(1)  (TS) (t) (E)
———————————— = maximum allowable working pressure, psig
(R) (FS)
where:
TS = specified minimum tensile strength of shell plate

material, psi. When the tensile strength of steel or



wrought-iron shell plate is not known, it shall be taken as
55,000 psi for steel and 45,000 psi for wrought iron.

t = minimum thickness of shell plate, in weakest course,
inches

E = efficiency of longitudinal joint, method of determining
which is given in Paragraph PG-27 of Section I of the ASME Code

R = inside radius of the weakest course of the shell or
drum, inches

F'S = factor of safety, which shall be at least 5.0

5. The inspector may increase the factor of safety
if the condition and safety of the boiler warrant an increase.

{d) Safety Valves

1. The use of weighted-lever safety valves or safety
valves having either the seat or disk of cast iron are
prohibited; valves of this type of construction shall be
replaced by direct, spring-loaded, pop-type valves that conform
to the requirements of ASME Code, Section 1.

2. Each boiler shall have at least one
ASME/NB-stamped and certified safety valve, and if it has more
than 500 sqg. ft. of water-heating surface, or an electric power
input of more than 1,100 kW, it shall have two or more safety
valves of the same type.

3. The valve or valves shall be connected to the
boiler, independent of any other steam connection, and attached
as close as possible to the boiler without unnecessary
intervening pipe or fittings. Where alteration is required to
conform to this requirement, owners or users shall be allowed
reasonable time in which to complete the work as permitted by
the chief inspector.

4. No valves of any description shall be placed
between the safety valve and the boiler nor on the escape pipe,
if used. When an escape pipe is used, it shall be at least the
full size of the safety valve discharge and fitted with an open
drain to prevent water lodging in the upper part of the safety
valve or in the escape pipe. When an elbow is placed on a
safety valve escape pipe, it shall be located close to the
safety valve outlet, or the escape pipe shall be anchored and



supported securely. All safety discharges shall be so located
or piped so that they are carried clear from walkways or
platforms.

5. The safety valve capacity of each boiler shall be
such that the safety valve or valves will discharge all the
steam that can be generated by the boiler without allowing the
pressure to rise more than six (6) percent above the highest
pressure to which any valve is set, and in no case to more than
six (6) percent above the maximum allowable working pressure.

6. One or more safety valves on every boiler shall
be set at or below the maximum allowable working pressure. The
remaining valves may be set within a range of three (3) percent
above the maximum allowable working pressure, but the range of
setting of all the safety valves on a boiler shall not exceed
ten (10) percent of the highest pressure to which any valve is
set.

7. When boilers of different maximum allowable
working pressures with minimum safety valve settings varying
more than six (6) percent are so connected that steam can flow
toward the lower pressure units, the latter shall be protected
by additional safety valve capacity, if necessary, on the lower
pressure side of the system. The additional safety valve
capacity shall be based upon the maximum amount of steam that
can flow into the lower pressure system.

8. In those cases where the boiler is supplied with
feedwater directly from water mains without the use of feeding
apparatus (not to include return traps), no safety valve shall

be set at a pressure greater than ninety-four (94) percent of
the lowest pressure obtained in the supply main feeding the
boiler.

9. The relieving capacity of the safety valves on
any boiler shall be checked by one of the following three
methods and, if found to be insufficient, additional valves
shall be provided:

(1) By making an accumulation test, which consists of
shutting off all other steam discharge outlets from the boiler
and forcing the fires to the maximum. The safety valve capacity
shall be sufficient to prevent a rise of pressure in excess of
six (6) percent of the maximum allowable working pressure. This
method should not be used on a boiler with a superheater or
reheater;



(ii) By measuring the maximum amount of fuel that can
be burned and computing the corresponding evaporative capacity
(steam-generating capacity) upon the basis of the heating value
of this fuel. These computations shall be made as outlined in
the Appendix of the ASME Code, Section I;

(1iid) By measuring the maximum amount of feedwater that
can be evaporated.

(iv) If there is any doubt as to the capacity of the
safety relief valve, the inspector may require an accumulation
test.

10. When either of the methods outlined in 9. (i) or
(11) is employed, the sum of the safety valve capacities shall
be equal to or greater than the maximum evaporative capacity
(maximum steam-generating capacity) of the boiler.

(e) Boiler Feeding

1. Fach boiler shall have a feed supply that will
permit it to be fed at any time while under pressure.

2. A boiler having more than 500 sqg. ft. of water
heating surface shall have at least two suitable means of
feeding, at least one of which shall be a feed pump. A source
of feed at a pressure three (3) percent greater than the set
pressure of the safety valve with the highest setting may be
considered one of the means. Boilers fired by gaseous, liquid,
or solid fuel in suspension may be equipped with a single means
of feeding water, provided means are furnished for the shutoff
of heat input prior to the water level reaching the lowest safe
level.

3. The feedwater shall be introduced into a boiler
in such a manner that the water will not be discharged directly
against surfaces exposed to gases of high temperature to direct
radiation from the fire. For pressures of 400 psig or over, the
feedwater inlet through the drum shall be fitted with shields,
sleeves, or other suitable means to reduce the effects of
temperature differentials in the shell or head.

4. The feed piping to the boiler shall be provided
with a check valve near the boiler and a valve or cock between
the check valve and the boiler. When two or more boilers are
fed from a common source, there shall also be a valve on the



branch to each boiler between the check valve and the source of
supply. Whenever a globe valve is used on feed piping, the
inlet shall be under the disk of the valve.

5. In all cases where returns are fed back to the
boiler by gravity, there shall be a check valve and stop valve
in each return line (the stop valve to be placed between the
boiler and the check valve), and both shall be located as close
to the boiler as 1s practicable. It is recommended that no stop
valves be placed in the supply and return pipe connections of a
single boiler installation.

6. Where deaerating heaters are not employed, it is
recommended that the temperature of the feedwater be not less
than 120°F to avoid the possibility of setting up localized
stress.

7. Where deaerating heaters are employed, it is
recommended that the minimum feedwater temperature be not less
than 215°F so that dissolved gases may be thoroughly released.

(£) Water Level Indicators

1. Each boiler, except forced-flow steam generators
with no fixed steam and waterline and high temperature water
boilers of the forced circulation type that have no steam and
waterline, shall have at least one water gage glass. Boilers
operated at pressures over 400 psig shall be provided with two
water gage glasses which may be connected to a single water
column or connected directly to the drum.

2. Two independent remote level indicators may be
provided instead of one of the two required gage glasses for
boiler drum water level indication in the case of power boilers
with all drum safety valves set at or above 900 psig. When both
remote level indicators are in reliable operation, the remaining
gage glass may be shut off, but shall be maintained in
serviceable condition.

3. When the direct reading of the gage glass water
level is not readily visible to the operator in his/her working
area, two dependable indirect indications shall be provided,
either by transmission of the gage glass image or by remote
level indicators.

4. The lowest visible part of the water gage glass
shall be at least 2 in. above the lowest permissible water



level, at which level there will be no danger of overheating any
part of the boiler when in operation at that level. When remote
level indication is provided for the operator in lieu of the
gage glass, the same minimum level reference shall be clearly
marked.

5. Connections from the boiler to the remote level
indicator shall be at east 3/4 in. pipe size, to and including
the isolation valve, and from there to the remote level
indicator, at least 1/2 in. 0O.D. tubing. These connections
shall be completely independent of other connections for any
function other than water level indication. For pressures of
400 psig or over, lower connections to drums shall be provided
with shields, sleeves, or other suitable means to reduce
temperature differentials in the shells or heads.

6. Boilers of the horizontal firetube type shall be
set so that when the water is at the lowest reading in the water
gage glass, there shall be at least 3 in. of water over the
highest point of the tubes, flues, or crown sheets.

7. Boilers of locomotives shall have at least one
water glass provided with top and bottom shutoff cocks and lamp,
two gage cocks for boilers 36 in. in diameter and under, and
three gage cocks for boilers over 36 in. in diameter.

8. The lowest gage cock and the lowest reading of
water glass shall not be less than 2 in. above the highest point
of crown sheet on boilers 36 in. in diameter and under, nor less
than 3 in. for boilers over 36 in. in diameter. These are
minimum dimensions, and on larger locomotives and those
operating on steep grades, the height should be increased, if
necessary, to compensate for change of water level on descending
grades.

9. The bottom mounting for water glass and for water
column, 1if used, must extend not less than 1-1/2 in. inside the
boiler and beyond any obstacle immediately above it, and the
passage therein must be straight and horizontal.

10. Tubular water glasses must be equipped with a
protecting shield.

11. All connections on the gage glass shall be not
less than 1/2 in. pipe size. Each water gage glass shall be
fitted with a drain cock or valve having an unrestricted drain
opening of not less than 1/4 in. diameter to facilitate



cleaning. When the boiler operating pressure exceeds 100 psig,
the glass shall be furnished with a connection to install a
valved drain to the ash pit or other safe discharge point.

12. Each water gage glass shall be equipped with a
top and a bottom shutoff valve of such through-flow construction
as to prevent stoppage by deposits of sediments. If the lowest

valve is more than 7 ft. above the floor or platform from which
it is operated, the operating mechanism shall indicate by its
position whether the valve is open or closed. The
pressure-temperature rating shall be at least equal to that of
the lowest set pressure of any safety valve on the boiler drum
and the corresponding saturated-steam temperature. Straight-run
globe valves shall not be used on such connections. Automatic
shutoff valves, if permitted, shall conform to the requirements
of Section I of the ASME Code.

(q) Water Columns

1. The water column shall be so mounted that it will
maintain its correct position relative to the normal waterline
under operating conditions.

2. The minimum size of pipes connecting the water
column to a boiler shall be 1 in. For pressures of 400 psig or
over, lower water column connections to drums shall be provided
with shields, sleeves, or other suitable means to reduce the
effect of temperature differentials in the shells or heads.
Water glass fittings or gage cocks may be connected directly to
the boiler.

3. The steam and water connections to a water column
or a water gage glass shall be such that they are readily
accessible for internal inspection and cleaning. Some
acceptable methods of meeting this requirement are by providing
a cross or fitting with a back outlet at each right-angle turn
to permit inspection and cleaning in both directions, or by
using pilpe bends or fittings of a type which does not leave an
internal shoulder or pocket in the pipe connection and with a
radius of curvature which will permit the passage of a rotary
cleaner. Screwed plug closures using threaded connections as
allowed by Section I of the ASME Code are acceptable means of
access for this inspection and cleaning. For boilers with all
drum safety valves set at or above 400 psig, socket-welded plugs
may be used for this purpose in lieu of screwed plugs. The
water column shall be fitted with a connection for a drain cock
or drain valve to install a pipe of at least 3/4 in. pipe size



to the ash pit or other safe point of discharge. TIf the water
connection to the water column has a rising bend or pocket that
cannot be drained by means of the water column drain, an
additional drain shall be placed on this connection in order
that it may be blown off to clear any sediment from the pipe.

4. The design and material of a water column shall
comply with the requirements of Section I of the ASME Code.
Water columns made of cast iron in accordance with SA-278 may be
used for maximum boiler pressures not exceeding 250 psig. Water
columns made of ductile iron in accordance with SA-395 may be
used for maximum boiler pressures not exceeding 350 psig. For
higher pressures, steel construction shall be used.

9. Shutoff valves shall not be used in the pipe
connections between a boiler and a water column or between a
boiler and the shutoff valves required for the gage glass unless
they are either outside-screw-and-yoke or lever-lifting-type
gate valves or stopcocks with lever permanently fastened thereto
and marked in line with their passage, or of such other
through-flow construction as to prevent stoppage by deposits of
sediment, and indicate by the position of the operating
mechanisms whether they are in open or closed position. Such
valves or cocks shall be locked or sealed open. Where stopcocks
are used, they shall be of a type with the plug held in place by
a guard or gland.

6. No outlet connections, except for control devices
(such as damper regulators and feedwater regulators), drains,
steam gages, or apparatus of such form as do not permit the
escape of an appreciable amount of steam or water therefrom,
shall be placed on the pipes connecting a water column or gage
glass to a boiler.

{h) Gage Glass Connections

1. Gage glasses and gage cocks that are not
connected directly to a shell or drum of the boiler shall be
connected by one of the following methods:

(i) The water gage glass or glasses and gage cocks
shall be connected to an intervening water column.

(i1) When only water gage glasses are used, they may
be mounted away from the shell or drum and the water column
omitted, provided the following requirements are met:



(I) The top and bottom gage glass fittings are
aligned, supported, and secured so as to maintain the alignment
of the gage glass; and

(I1) The steam and water connections are not less than
1 in. pipe size and each water glass is provided with a valved
drain; and

(ITI) The steam and water connections comply with the
requirements of the following:

I. the lower edge of the steam connection to a water
column or gage glass in the boiler shall not be below the
highest visible water level in the water gage glass. There

shall be no sag or offset in the piping which will permit the
accumulation of water; and

IT. the upper edge of the water connection to a water
column or gage glass and the boiler shall not be above the
lowest visible water level in the gage glass. No part of this
pipe connection shall be above the point of connection at the
water column.

(1) Pressure Gages

1. Each boiler shall have a pressure gage so located
that it is easily readable. The pressure gage shall be installed
so that 1t shall at all times indicate the pressure in the
boiler. Each steam boiler shall have the pressure gage
connected to the steam space or to the water column or its steam
connection. A valve or cock shall be placed in the gage
connection adjacent to the gage. An additional valve or cock
may be located near the boiler, provided it is locked or sealed
in the open position. No other shutoff valves shall be located
between the gage and the boiler. The pipe connection shall be
of ample size and arranged so that it may be cleared by blowing
out. For a steam boiler, the gage or connection shall contain a
siphon or equivalent device that will develop and maintain a
water seal that will prevent steam from entering the gage tube.
Pressure gage connections shall be suitable for the maximum
allowable working pressure and temperature, but 1if the
temperature exceeds 406°F, brass or copper pipe or tubing shall
not be used. The connections to the boiler, except the siphon
(if used), shall not be less than 1/4 in. inside diameter
standard pipe size; but where steel or wrought iron pipe or
tubing is used, they shall not be less than 1/2 in. The minimum
size of a siphon (if used) shall be 1/4 in. inside diameter.



The dial of the pressure gage shall be graduated to
approximately double the pressure at which the safety valve is
set, but in no case to less than 1-1/2 times this pressure.

2. Each forced-flow steam generator with no fixed
steam and waterline shall be equipped with pressure gages or
other pressure-measuring devices located as follows:

(i) At the boiler or superheater outlet (following
the last section which involves absorption of heat), and

(1419 At the boiler or economizer inlet (preceding any
section which involves absorption of heat), and
(1414 Upstream of any shutoff valve that may be used

between any two sections of the heat-absorbing surface.

3. Each high-temperature water boiler shall have a
temperature gage so located and connected that it shall be
easily readable. The temperature gage shall be installed so
that it indicates the temperature in degrees Fahrenheit of the
water in the boiler at or near the outlet connection at all
times.

(3) Stop Valves

1. Each steam outlet from a boiler (except safety
valve and water column connections) shall be fitted with a stop
valve located as close as practicable to the boiler.

2. When a stop valve is so located that water can
accumulate, ample drains shall be provided. The drainage shall
be piped to a safe location and shall not be discharged on the
top of the boiler or its setting.

3. When boilers provided with manholes are connected
to a common steam main, the steam piping connected from each
boiler shall be fitted with two stop valves having an ample free
blow drain between them. The discharge of the drain shall be
visible to the operator while manipulating the valves and shall
be piped clear of the boiler setting. The stop valves shall
preferably consist of one automatic non-return valve (set next
to the boiler) and a second valve of the outside-screw-and-yoke

tvpe.

(k) Blowoff Piping



1. A blowoff as required herein is defined as a pipe
connection provided with valves located in the external piping
through which the water in the boiler may be blown out under
pressure, excepting drains such as are used on water columns,
gage glasses or piping to feedwater regulators, etc., used for
the purpose of determining the operating conditions of such
equipment. Piping connections used primarily for continuous
operation, such as deconcentrators on continuous blowdown
systems, are not classed as blowoffs, but the pipe connections
and all fittings up to and including the first shutoff valve
shall be equal at least to the pressure requirements for the
lowest set pressure of any safety valve on the boiler drum and
with the corresponding saturated-steam temperature.

2. A surface blowoff shall not exceed 2-1/2 in. pipe
size, and the internal pipe and the terminal connection for the
external pipe, when used, shall form a continuous passage, but
with clearance between their ends and arranged so that the
removal of either will not disturb the other. A properly
designed steel bushing, similar to or the equivalent of those
shown in Fig. PG-59.1 of Section I of the ASME Code, or a
flanged connection shall be used.

3. Each boiller, except forced-flow steam generators
with no fixed steam and waterline and high-temperature water
boilers, shall have a bottom blowoff outlet in direct connection
with the lowest water space practicable for external piping
conforming to PG-58.3.6 of Section I of the ASME Code.

4. All water walls and water screens that do not
drain back into the boiler and all integral economizers shall be
equipped with outlet connections for a blowoff or drain line and
conform to the requirements of PG-58.3.6 or PG-58.3.7 of the
ASME Code.

5. Except as permitted for miniature boilers, the
minimum size of pipe and fittings shall be 1 in., and the
maximum size shall be 2-1/2 in., except that for boilers with
100 sg. ft. of heating surface or less, the minimum size of pipe
and fittings may be 3/4 in.

6. Condensate return connections of the same size or
larger than the size herein specified may be used, and the
blowoff may be connected to them. In such cases, the blowoff
shall be so located that the connection may be completely
drained.



7. A bottom blowoff pipe, when exposed to direct
furnace heat, shall be protected by firebrick or other
heat-resisting material that is so arranged that the pipe may be
inspected.

8. An opening in the boiler setting for a blowoff
pipe shall be arranged to provide free expansion and
contraction.

(L Repairs and Renewals of Boiler Fittings and
Appliances - Whenever repairs are made to fittings or appliances
or it becomes necessary to replace them, the work shall comply
with the requirements for new installations.

(2) Heating Boilers

(a) Standard Boilers - The maximum allowable working
pressure of standard boilers shall in no case exceed the
pressure indicated by the manufacturer's identification stamped
or cast on the boiler or on a plate secured to 1it.

(b) Nonstandard Riveted Boilers - The maximum
allowable working pressure on the shell of a nonstandard riveted
heating boiler shall be determined in accordance with Rule 165-
X-4-.08(1) (c), except that in no case shall the maximum
allowable working pressure of a steam-heating boiler exceed 15
psig, or a hot water boiler exceed 160 psig or 250°F
temperature.

(c) Nonstandard Welded Boilers - The maximum
allowable working pressure of a nonstandard steel or wrought
iron heating boiler of welded construction shall not exceed 15
psig for steam. For other than steam service, the maximum
allowable working pressure shall be calculated in accordance
with Section IV of the ASME Code, but in no case shall it exceed
30 psig.

() Neonstandard Cast-Iron Boililers

1. The maximum allowable working pressure of a
nonstandard boiler composed principally of cast iron shall not
exceed 15 psig for steam service or 30 psig for hot water
service.

2. The maximum allowable working pressure of a
nonstandard boiler having cast-iron shell or heads and steel or



wrought-iron tubes shall not exceed 15 psig for steam service or
30 psig for hot water service.

(e) Potable Water Heaters - A potable water heater
shall not be installed or used at pressures exceeding 160 psig
or water temperatures exceeding 210°F. Water heaters may not be
used to simultaneously provide potable hot water and space heat
in combination.

(f) Safety Valves

1. Each steam boiler shall have one or more
ASME/NB-stamped and certified safety valves of the spring
pop-type adjusted and sealed to discharge at a pressure not to
exceed 15 psig. Seals shall be attached in a manner to prevent
the valve from being disassembled without breaking the seal.

The safety valves shall be arranged so that they cannot be reset
to relieve at a higher pressure than the maximum allowable
working pressure on the boiler. A body drain connection below
seat level shall be provided by the manufacturer, and this drain
shall not be plugged during or after field inspection. For
valves exceeding 2-1/2 in. pipe size, the drain hole or holes
shall be tapped not less than 3/8 in. pipe size. For valves
2-1/2 in. in pipe size and smaller, the drain hole shall not be
less than 1/4 in. in diameter.

2. No safety valve for a steam boiler shall be
smaller than 1/2 in. ©No safety valve shall be larger than 4-1/2
in. The inlet opening shall have an inside diameter equal to,
or greater than, the seat diameter.

3. The minimum relieving capacity of the valve or
valves shall be governed by the capacity marking on the boiler.

4. The minimum valve capacity in pounds per hour
shall be the greater of that determined by dividing the maximum
BTU output at the boiler nozzle obtained by the firing of any
fuel for which the unit is installed by 1,000, or shall be
determined on the basis of the pounds of steam generated per
hour per square foot of boiler heating surface, as given in

Table I. In many cases, a greater relieving capacity of valves
than the minimum specified by these rules will have to be
provided. 1In every case, the requirements of Rule 165-

X-4-.08(2) (£)5. shall be met.



TABLE I
MINIMUM POUNDS OF STEAM PER HOUR PER SQUARE FOOT OF HEATING

SURFACE

Firetube Boilers Watertube Boilers
Boiler Heating Surface:
Hand-fired 5 6
Stoker-fired 7 8
Qil, gas, or pulverized fuel-fired 8 10
Waterwall Heating Surface:
Hand-fired 8 8
Stoker-fired 10 12
0il, gas, or pulverized fuel-fired 14 16

(1) When a boiler is fired only by a gas giving a

heat value not in excess of 200 BTU per cu. ft., the minimum
safety valve or safety relief valve relieving capacity may be
based on the value given for hand-fired boilers above.

(1ii) The minimum safety valve or safety relief valve
relieving capacity for electric boilers shall be 3-1/2 pounds
per hour per kilowatt input.

(11i1) For heating surface determination, see ASME Code
Section IV, Paragraph HG-403.

5. The safety valve capacity for each steam boiller
shall be such that, with the fuel burning equipment installed
and operating at maximum capacity, the pressure cannot rise more
than 5 psig above the maximum allowable working pressure.

6. When operating conditions are changed, or
additional boiler heating surface is installed, the valve
capacity shall be increased, 1f necessary, to meet the new
conditions and be in accordance with Rule 165-X-4-.08(2) (£)5.
When additional valves are required, they may be installed on
the outlet piping, provided there is no intervening valve.

7. If there is any doubt as to the capacity of the
safety valve, an accumulation test shall be run (see ASME Code,
Section VI, Recommended Rules for Care and Operation of Heating
Boilers).

8. No valve of any description shall be placed
between the safety valve and the boiler, nor on the discharge



pipe between the safety valve and the atmosphere. THE DISCHARGE
PIPE SHALL BE AT LEAST FULL SIZE AND BE FITTED WITH AN OPEN
DRAIN TO PREVENT WATER LODGING IN THE UPPER PART OF THE SAFETY
VALVE OR IN THE DISCHARGE PIPE. When an elbow is placed on the
safety valve discharge pipe, it shall be located close to the
safety valve outlet or the discharge pipe shall be securely
anchored and supported. All safety valve discharges shall be so
located or piped so as to not endanger persons working in the
area.

{(g) Safety Relief Valve Requirements for Hot Water
Heating and Hot Water Supply Boilers

1. Each hot water heating and hot water supply
boiler shall have at least one ASME/NB-stamped and certified
safety relief valve set to relieve at or below the maximum
allowable working pressure of the boiler. Each hot water supply
boiler shall have at least one ASME/NB-stamped and certified
safety relief valve of the automatic reseating type set to
relieve at or below maximum allowable working pressure of the
boiler. safety relief valves ASME/NB-stamped and certified as to
capacity shall have pop action when tested by steam. When more
than one safety relief valve is used on either a hot water
heating or hot water supply boiler, the additional valve or
valves shall be ASME/NB-stamped and certified and may be set
within a range not to exceed 6 psig above the maximum allowable
working pressure of the boiler, up to and including 60 psig and
five (5) percent for those having a maximum allowable working
pressure exceeding 60 psig. Safety relief valves shall be
spring-loaded. Safety relief valves shall be so arranged that
they cannot be reset at a higher pressure than the maximum
permitted by this paragraph.

2. No materials liable to fail due to deterioration
or vulcanization when subject to saturated steam temperature
corresponding to capacity test pressure shall be used for any
part.

3. No safety relief valve shall be smaller than 3/4
in. nor larger than 4-1/2 in. standard pipe size, except that
boilers having a heat input not greater than 15,000 BTU per hour
may be equipped with a safety relief valve of 1/2 in. standard
pipe size. The inlet opening shall have an inside diameter
approximately equal to, or greater than, the seat diameter. 1In
no case shall the minimum opening through any part of the valve
be less than 1/4 in. in diameter or its equivalent area.



4. The required steam-relieving capacity, in pounds
per hour, of the pressure relieving device or devices on a
boiler shall be the greater of that determined by dividing the
maximum output in BTU at the boiler nozzle obtained by the
firing of any fuel for which the unit is installed by 1,000, or
shall be determined on the basis of pounds of steam generated
per hour per square foot of boiler heating surface as given in

Table I. In many cases, a greater relieving capacity of valves
will have to be provided than the minimum specified by these
rules. In every case, the requirements of Rule 165-

X-4~-.08(2) (g)6. shall be met.

5. When operating conditions are changed or
additional boiler heating surface 1s installed, the valve
capacity shall be increased, 1f necessary, to meet the new
conditions and shall be in accordance with Rule 165-
X-4-.08(2) (g)6. The additional valves required, on account of
changed conditions, may be installed on the outlet piping,
provided there is no intervening valve.

6. Safety relief valve capacity for each boiler
shall be such that, with the fuel burning eqguipment installed
and operated at maximum capacity, the pressure cannot rise more
than ten (10) percent above the maximum allowable working
pressure. When more than one safety relief valve is used, the
over-pressure shall be limited to ten (10) percent above the set
pressure of the highest set valve allowed by Rule 165-
X-4-.08(2) (£)1.

7. If there is any doubt as to the capacity of the
safety relief valve, an accumulation test shall be run (see ASME
Code, Section VI, Recommended Rules for Care and Operation of
Heating Boilers).

8. No valve of any description shall be placed
between the safety relief valve and the boiler, nor on the
discharge pipe between the safety relief valve and the
atmosphere. THE DISCHARGE PIPE SHALL BE NOT LESS THAN THE
DIAMETER OF THE SAFETY RELIEF VALVE OUTLET AND FITTED WITH AN
OPEN DRAIN TO PREVENT WATER LODGING IN THE UPPER PART OF THE
SAFETY RELIEF VALVE OR IN THE DISCHARGE PIPE. When an elbow is
placed on the safety relief valve or the discharge pipe, it
shall be located close to the safety relief valve outlet, or the
discharge pipe shall be securely anchored and supported. All
safety relief valve discharges shall be so located or piped so
as to not endanger persons working in the area.



{(h) Steam Gages

1. Fach steam boiler shall have a steam gage or a
compound steam gage connected to its steam space or to its water
column or steam connection. The gage or connection shall
contain a siphon or equivalent device that will develop and
maintain a water seal that will prevent steam from entering the
gage tube. The connection shall be so arranged that the gage
cannot be shut off from the boiler except by a cock placed in
the pipe at the gage and provided with a tee or lever handle
arranged to be parallel to the pipe in which it is located when
the cock is open. The connections to the boiler shall be not
less than 1/4 in. standard pipe size, but where steel or wrought
iron pipe or tubing is used, they shall be not less than 1/2 in.
standard pipe size. The minimum size of a siphon, if used,
shall be 1/4 in. inside diameter. Ferrous and nonferrous tubing
having inside diameters at least equal to that of standard pipe
sizes listed above may be substituted for pipe.

2. The scale on the dial of a steam boiler gage
shall be graduated to not less than 30 psig nor more than 60
psig. The travel of the pointer from 0 to 30 psig pressure
shall be at least 3 in.

(i) Pressure or Altitude Gages and Thermometers

1. Each hot water boiler shall have a pressure oOr
altitude gage connected to it or to its flow connection in such
a manner that it cannot be shut off from the boiler except by a
cock with tee or lever handle placed on the pipe near the gage.
The handle of the cock shall be parallel to the pipe in which it
is located when the cock is open.

2. The scale on the dial of the pressure or altitude
gage shall be graduated approximately to not less than 1- 1/2 nor
more than three (3) times the pressure at which the safety
relief valve 1is set.

3. Piping or tubing for pressure or altitude-gage
connections shall be of nonferrous metal when smaller than 1 in.
pipe size.

4. Each hot water boiler shall have a thermometer so
located and connected that it shall be easily readable when
observing the water pressure or altitude. The thermometer shall
be so located that it shall at all times indicate the



temperature in degrees Fahrenheit of the water in the boiler at
or near the outlet.

(3) Water Gage Glasses

1. Each steam boiler shall have one or more water
gage glasses attached to the water column or boiler by means of
valved fittings not less than 1/2 in. pipe size, with the lower
fitting provided with a drain valve of a type having an
unrestricted drain opening not less than 1/4 in. in diameter to
facilitate cleaning. Gage glass replacement shall be possible
under pressure. Water glass fittings may be attached directly
to a boiler.

2. Boilers having an internal vertical height of
less than 10 in. may be equipped with a water level indicator of
the glass bull's-eye type provided the indicator is of
sufficient size to show the water at both normal operating and
low-water cutoff levels.

3. The lowest visible part of the water gage glass
shall be at least 1 in. above the lowest permissible water level
recommended by the boiler manufacturer. With the boiler
operating at this lowest permissible water level, there shall be
no danger of overheating any part of the boiler.

4. Each boiler shall be provided at the time of
manufacture with a permanent marker indicating the lowest
permissible water level. The marker shall be stamped, etched,
or cast in metal; or it shall be a metallic plate attached by
rivets, screws, or welding; or it shall consist of material with
documented tests showing its suitability as a permanent marking
for the application. This marker shall be visible at all times.
Where the boiler is shipped with a jacket, this marker may be
located on the jacket.

5. In electric boilers of the submerged electrode
type, the water gage glass shall be so located to indicate the
water levels both at startup and under maximum steam load
conditions, as established by the manufacturer.

6. In electric boilers of the resistance heating
element type, the lowest visible part of the water gage glass
shall not be below the top of the electric resistance heating
element. Each boiler of this type shall also be equipped with
an automatic low-water electrical power cutoff so located as to
automatically cut off the power supply before the surface of the



water falls below the top of the electrical resistance heating
elements.

7. Tubular water glasses on electric boilers having
a normal water content not exceeding 100 gal. shall be equipped
with a protective shield.

(k) Stop Valves

1. When a stop valve is used in the supply pipe
connection of a single steam boiler, there shall be one used in
the return pipe connection.

2. Stop valves in single hot water heating boilers
shall be located at an accessible point in the supply and return
pipe connections, as near the boiler nozzle as is convenient and
practicable, to permit draining the boiler without emptying the
system.

3. When the boiler is located above the system and
can be drained without draining the system, stop valves may be
eliminated.

4. A stop valve shall be used in each supply and
return pipe connection of two or more boilers connected to a
common system.

5. All wvalves or cocks shall conform to the
applicable portions of HF-203 of Section IV of the ASME Code and
may be ferrous or nonferrous.

6. The minimum pressure rating of all valves or
cocks shall be at least equal to the pressure stamped upon the
boiler, and the temperature rating of such valves or cocks,
including all internal components, shall be not less than 250°F.

7. Valves or cocks shall be flanged, threaded, or
have ends suitable for welding or brazing.

8. All valves or cocks with stems or spindles shall
have adjustable pressure-type packing glands and, in addition,
all plug-type cocks shall be equipped with a guard or gland.

The plug or other operating mechanism shall be distinctly marked
in line with the passage to indicate whether it 1is opened or
closed.



9. All valves or cocks shall have tight closure when
under boller pressure test.

10. When stop valves are used, they shall be properly
designated by fastening them with tags of metal or other durable
material.

(1) Feedwater Connections

1. Feedwater, makeup water, or water treatment shall
be introduced into a boiler through the return piping system.
Alternatively, makeup water or water treatment may be introduced
through an independent connection. The water flow from the
independent connection shall not discharge directly against
parts of the boiler exposed to direct radiant heat from the
fire. Makeup water or water treatment shall not be introduced
through openings or connections provided for inspection or
cleaning, safety valves, safety relief valves, blowoffs, water
columns, water gage glass, pressure gages, or temperature gages.

Z. The makeup water pipe shall be provided with a
check valve near the boiler and a stop valve or cock between the
check valve and the boiler or between the check valve and the
return pipe system.

{(m) Water Column and Water Level Control Pipes

1. The minimum size of ferrous or nonferrous pipes
connecting a water column to a steam boiler shall be 1 in. No
outlet connections, except for damper regulator, feedwater
regulator, steam gages, or apparatus which do not permit the
escape of any steam or water, except for manually operated
blowdowns, shall be attached to a water column or the piping
connecting a water column to a boiler (see HG-705 of Section IV
of the ASME Code for introduction of feedwater into a boiler).
If the water column, gage glass, low-water fuel cutoff, or other
water level control device is connected to the boiler by pipe
and fittings, no shutoff valves of any type shall be placed in
such pipe, and a cross or equivalent fitting to which a drain
valve and piping may be attached shall be placed in the water
piping connection at every right-angle turn to facilitate
cleaning. The water column drain pipe and valve shall be not
less than 3/4 in. pipe size.

2. The steam connections to the water column of a
horizontal firetube wrought-iron boiler shall be taken from the
top of the shell or the upper part of the head, and the water



connection shall be taken from a point not above the center line
of the shell. For a cast-iron boiler, the steam connection to
the water column shall be taken from the top of an end section
or the top of the steam header, and the water connection shall
be made on an end section not less than 6 in. below the bottom
connection to the water gage glass.

(n) Return Pump - Each boiler equipped with a
condensate return pump shall be provided with a water level
control arranged to automatically maintain the water level in
the boiler within the range of the gage glass.

(o) Repairs and Renewals of Fittings and Appliances -
Whenever repairs are made to fittings or appliances or it
becomes necessary to replace them, the repairs must comply with
Section IV of the ASME Code for new construction.

{(3) Pressure Vessels
(a) Maximum Allowable Working Pressure for Standard
Pressure Vessels - The maximum allowable working pressure for

standard pressure vessels shall be determined in accordance with
the applicable provisions of the edition of the ASME Code or the
API-ASME Code under which they were constructed and stamped.

(b) Maximum Allowable Working Pressure for
Nonstandard Pressure Vessels, Except as Provided in Rule 165-
X-=4-.08(3) (c).

1. The maximum allowable working pressure of a
nonstandard pressure vessel shall be determined by the strength
of the weakest course computed from the thickness of the plate,
the tensile strength of the plate, the efficiency of the
longitudinal joint, the inside diameter of the course, and the
factor of safety set by these rules.

(1) (TS) (t) (E)
----------- = maximum allowable working pressure, psig

(R) (FS)
where:

TS = specified minimum tensile strength of shell plate
material, psi (When the tensile strength of carbon steel plate
is not known, it may be taken as 55,000 psi for temperatures not
exceeding 650°F. For other materials, use the lowest stress
values for that material from Section VIII of the ASME Code.)



t = minimum thickness of shell plate of weakest course,
inches

E= efficiency of longitudinal joint, depending upon
construction

Use the following values: for riveted joints - calculated
riveted efficiency; for fusion-welded and brazed joints:

Percent
Single lap weld 40
Double lap weld 50
Single butt weld 60
Double butt weld 70
'orge weld 70
Brazed steel 80

R = inside radius of weakest course of shell in inches,
provided the thickness does not exceed ten (10) percent of the
radius. If the thickness is over ten {10) percent of the
radius, the outer radius shall be used.

FS = factor of safety allowed by these rules

2. The minimum factor of safety shall in no case be
less than 5.0 for existing installations. The working pressure
shall be decreased when deemed necessary by the inspector to
ensure the operation of the vessel within safe limits. The
condition of the vessel and the particular service to which it
is subject will be the determining factors.

3. The maximum allowable working pressure permitted
for formed heads under pressure shall be determined by using the
appropriate formulas from ASME Code Section VIII, Division 1,
and the tensile strength and factors of safety given in Rules
165-X-4-.08(3) (a), (b)l., and (b)2.

4. The maximum allowable working pressure for
nonstandard pressure vessels subjected to external pressure
shall be determined by the rules of Section VIII, Division 1, of
the ASME Code.

(c) Formulas - Pressure vessels that are not ASME
Code-stamped but are constructed of known materials and designed
and constructed in accordance with sound engineering standards,
formulas, and practices that provide safety equivalent to the



intent of the Code shall be calculated on the same basis as used
in the original design.

(d) Inspection of Inaccessible Parts - Where, in the
opinion of the inspector, as the result of conditions disclosed
at the time of inspection, it may be necessary to remove
interior or exterior lining, covering, or brickwork to expose
certain parts of the vessel not normally visible, the owner or
user shall remove such material to permit proper inspection and
to determine remaining thickness.

(e) Overpressure Protection - Each pressure vessel
shall be provided with pressure relief devices that are
ASME/NB-stamped and certified or with indicating and controlling
devices as necessary to protect against overpressure. These
devices shall be so constructed, located, and installed that
they cannot readily be rendered inoperative. The relieving
capacity of such pressure relief devices shall be adequate to
prevent a rise in pressure in the vessel of more than ten (10)
percent or 3 psig, whichever is greater, above the maximum
allowable working pressure, except when multiple relieving
devices are provided, they shall prevent the pressure from
rising more than sixteen (16) percent or 4 psig, whichever is
greater, above the maximum allowable working pressure. When
multiple pressure relieving devices are provided, at least one
device shall be set at or below the maximum allowable working
pressure, and the additional devices shall be set no higher than
105 percent of the maximum allowable working pressure. Where an
additional hazard is involved due to fire or other unexpected
sources of external heat, the pressure relief devices shall meet
the requirements of ASME Code Section VIII, Division 1,
Paragraph UG-125, or Division 2, Paragraph AR-130, whichever is
applicable.

(f) Repairs and Renewals of Fittings and Appliances -
Whenever repairs are made to fittings and appliances or it
becomes necessary to replace them, the work must comply with the
requirements for new installations.

Author: Board of Boilers & Pressure Vessels, Dr. David Dyer,
Chairman

Statutory Authority: Code of Ala. 1975, §§25-12-4, -6, -14.
History: New Rule: Filed February 20, 2004; effective
March 23, 2004.




