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INTRODUCTION

1 Scope

1.1 These requirements cover electric heating, water supply, and power boilers rated at 15,000 volts or
less intended for commercial or industrial applications utilizing hot water or steam. They may also be used
for commercial, industrial, or residential use space heating applications.

1.2 The boilers covered by these requirements are intended for installation in accordance with the
National Electrical Code, NFPA 70, the International Mechanical Code, and the Uniform Mechanical Code.

1.3 Each boiler consists of sheathed resistance-type heating elements and a vessel or tank constructed,

of Mechanical

inspected, ang
Engineers (A§
valves or saf
pressure regu
as a unit.

1.4 These req
employing co
commercial cq
which are cov
covered by th

1.5 The equiy

a) Hi
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BME) Boiler and Pressure Vessel Code. Each boiler is provided with ope’g

ating controls, including an integral limit control, wiring, and auxiliary equipmé

uirements do not cover water supply boilers and hot water and‘steam generat
nstructions which are outside the scope of, or not covered by, the ASM
oking or medical and dental equipment, nor other eleetric-heating equipment
ered in, or as part of, separate, individual requirements. Electrode-type boile
bse requirements.

ment covered by this standard shall be one_ofthe following types of water h

@gh Pressure — A boiler furnishing:

1) Steam at pressures in excess\of 15 psi (103 kPa); or

2) Hot water at temperatures in excess of 250°F (121°C) or at pressures
160 psi (1103 kPa).

v-Pressure Hot-Water. and Low-Pressure Steam — A boiler furnishing:

1) Hot watef at pressures not exceeding 160 psi and at temperatures not
250°F; or

2) Abailer furnishing steam at pressures not more than 15 psi.

c) Mi

r more safety

bty relief valves conforming to ASME requirements with all necessary’ t¢mperature or

bent assembled

ing equipment
E codes, nor
or appliances
s also are not

eating boilers:

n excess of

more than

hiature — A boiler that does not exceed the following limits:

1) 16 inches (406 mm) inside diameter of shell; and

2) 5 cubic feet (0.14 m3) gross volume, exclusive of casing and insulation,

(690 kPa) maximum allowable working pressure.

For the applicable ASME Code symbol, see Section 5.

and 100 psi
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2 Components

2.1 Except as indicated in 2.2, a component of a product covered by this standard shall comply with the

requirements for that component. See Appendix A for a list of standards covering compon
used in the products covered by this standard.

2.2 A component is not required to comply with a specific requirement that:

a) Involves a feature or characteristic not required in the application of the compo
product covered by this standard, or

b) Is superseded by a requirement in this standard.

ents generally

nent in the

2.3 A component shall be used in accordance with its rating established for the intendeg
use.

2.4 Specific domponents are incomplete in construction features or restricted in“p&rformang

conditions of

e capabilities.

Such compongnts are intended for use only under limited conditions, such as)certain temperatures not

exceeding spgcified limits, and shall be used only under those specific conditions.

2.5 A component of a boiler intended to be manually operated or adjusted or that will de
periodic serviging, for example replacement or cleaning, shall be accessible without the

tools.
3 Units of Mgasurement

3.1 Values stpted without parentheses are the requirement. Values in parentheses are

approximate ipformation.

4 Undated References

4.1 Any undafed reference to a code prstandard appearing in the requirements of this sta
interpreted as|referring to the latest edition of that code or standard.

5 Special Designations

5.1 A boiler assembly shall'be constructed, equipped, inspected, tested, and marked in ad
the applicable sectionstof-the ASME Boiler and Pressure Vessel Code. The boiler markin

of the ASME Code_symbol and one of the following Designators.

"E” —[Designates a high pressure boiler [see 1.5(a)] constructed as follows:

finitely require
use of special

explanatory or

hdard shall be

cordance with
j shall consist

1) The boiler pressure vessel has been assembled by a manufacturer oth

er than the

boiler manufacturer in accordance with the ASME Boiler and Pressure Vessel Code,

Section |, Rules for Construction of Power Boilers or Section VIII, Division
permitted by ASME Boiler and Pressure Vessel Code, Section |, Part PEB
Construction of Pressure Vessels;

1as
, Rules for

2) The pressure vessel is stamped with the ASME Code Designator ”S”, “M”, or "U”;

and

3) The boiler is assembled by methods that do not involve any welding or
parts to the pressure vessel.

brazing of
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”"H” — Designates a low pressure steam or hot water boiler [see 1.5(b)] constructed in
accordance with the ASME Boiler and Pressure Vessel Code, Section IV, Rules for

Const

ruction of Heating Boilers.

”"M” — Designates a miniature boiler [see 1.5(c)] constructed in accordance with the ASME
Boiler and Pressure Vessel Code, Section I, Part PMB, Rules for Construction of Power Boilers.

”S” — Designates a high pressure steam or high-temperature water boiler [see 1.5(a)]
constructed in accordance with the ASME Boiler and Pressure Vessel Code, Section |, Rules
for Construction of Power Boilers.

vesseHs—constractetHraceordance—w e AEBe ahe Hre-\esse
VIII, Division 1, Rules for Construction of Pressure Vessels. The boiler has been/g|
accorglance with Section |, Part PEB, of the ASME Boiler and Pressure Vessel, Co

Cons
6 Glossary
6.1 Forthe p

6.1.1 CONTH
accidental cor

6.2 PROTE(Q
fire, or injury t
temperature li
6.12.)

6.3 LIMIT C(
temperature, |
beyond the in
be electrical o

6.4 LOW VQ

peak) suppliedl by a battery or by a standard Class 2 transformer or other acceptable trang

device, or by

compliance wi
resistance in §
not considere

to a pressure vess

uction of Power Boilers.

irpose of this standard the following definitions apply.

ROL ENCLOSURE PANEL — An enclosure for individual electrical componen
tract with energized parts and to protect the components from physical dam

D persons during abnormal operation of the“appliance. An example would be
Mit control. A protective control always provides Type 2 action. (See definitio

DNTROL — A protective (safety)control that is responsive to changes in pres|
quid level, or flow. This contrel may be used for regulating purposes or may
ended operating range pf\the controlled equipment to limit its operation. This
r mechanical in nature.

LTAGE CIRCUIT A circuit involving a potential of not more than 30 volts r

b combinatienof transformer and fixed impedance having output characterist
th requiréments established for a Class 2 transformer. A circuit obtained by
eries with a line voltage supply circuit as a means of limiting the voltage anc
i to.bé a low voltage circuit.

el when the
yde, Section
ompleted in
de, Rule for

ts to prevent
hge.

TIVE (SAFETY ) CONTROL — A control intended to prevent the risk of electric shock,

a water
ns 6.11 and

sure,
be set
control may

ms (42.4 volts
forming

ics in
connecting

| current is

6.5 OPERAT

Controls.

ING CONTROL — A control intended to start or regulate the appliance during normal
operation. An example would be a water temperature-regulating control. An operating control could
provide Type 1 and Type 2 actions. (See definitions 6.11 and 6.12). However, for the purposes of these
requirements, is not intended to provide the regulating function of the boiler, see Section 31, Limit

6.6 PORTABLE — A boiler that is moved or can be easily moved from one place to another in normal

use.

6.7 SAFETY RELIEF VALVE — An automatic pressure relieving device actuated by pressure upstream
of the valve and characterized by opening pop action with further opening with increase in pressure

over the popp

ing pressure.
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6.8 SAFETY VALVE - An automatic pressure relieving device actuated by pressure upstream of the
valve and characterized by opening pop action.

6.9 TEMPERATURE-PRESSURE RELIEF VALVE — An automatic resetting pressure relieving device,
actuated by pressure and by an integral thermal element that is in contact with, or is responsive to, the
heated fluid. Functions similar to safety relief valve.

6.10 TRIM — Term used by industry for safety controls (mechanical, electrical, and visible) as stated in
the ASME Code. This does not include decorative parts of the boiler. Examples of trim include the
following:

a) Hot water heating boilers (Section 1V):

1) Pressure gage;

2) Thermometer;

3) Water gage glass(es);

4) Pressure relief valves; and

5) Flow switches.

b) Lo pressure steam boilers (Section 1V):
1) Water gage glass(es);

2) Steam gages; and

3) Pressure relief valves.

¢) High temperature hot water-boilers (Section I):
1) Water gage glass(es);

2) Pressure'gages;

3) Temperature gages; and

4). Pressure relief valves.

d) High pressure steam boilers (Section I):

1) Water gage glasses (including protective rods or shields on tubular water gage
glasses);

2) Water gage glass connections;
3) Gage cocks;
4) Pressure gages; and

5) Pressure relief valves.
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6.11 TYPE 1 ACTION — Automatic action for which the manufacturing deviation and the drift of its
operating value, operating time, or operating sequence have not been declared and tested to the
Standard for Automatic Electrical Controls for Household and Similar Use, Part 1: General
Requirements, UL 60730-1.

6.12 TYPE 2 ACTION — Automatic action for which the manufacturing deviation and the drift of its
operating value, operating time, or operating sequence have been declared and tested to the Standard
for Automatic Electrical Controls for Household and Similar Use, Part 1: General Requirements, UL
60730-1.

6.13 MEDIUM VOLTAGE - Voltage greater than 600 V, up to and including 15,000 V.
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CONSTRUCTION

7 Frame and

7.1 General

Enclosure

7.1.1 The frame and enclosure of a boiler shall be formed and assembled so that it will have the strength
and rigidity necessary to resist the abuses likely to be encountered during intended service. The degree
of resistance inherent in the boiler shall preclude total or partial collapse with the attendant reduction of
spacings, loosening or displacement of parts, and other serious defects that alone or in combination

constitute an i

7.1.2 An encl

ncrease in the risk of fire, electric shock, or injury to persons.

are considere

7.1.3 Anencl
handling in sh

7.1.4 Among
a) Mg
b) Re
c) Mg
d) Co
e) Rs

f) Re
condif

For a nonmef
thermal aging

7.1.5 An outg

£ Ha-chivsial 1 1 ot 1 3 £ ] Al |2 £
HoUTT TUT TTIidTvivuar ©icutnodalr CUITIPUTITTIIS, Al UULTT TTTUIVOouUTT, ditu LUTTTVITTAt

j in determining compliance with 7.1.1.

psure shall be reinforced or formed if necessary so that it is not likely,to be dar
ipment, installation, and use.

the factors taken into consideration when an enclosure is beingjudged for ac
chanical strength;

sistance to impact;

isture absorptive properties;

mbustibility;

sistance to corrosion; and

ons of normal or abnormal use.

allic enclosure or patt of an enclosure, all these factors are considered W

r cabinet is<0'be judged with respect to the size, shape, and thickness of meg

7.1.6 Anop

e
be located so}hat it does not vent into concealed spaces of a building structure such as into

space, into hdllow spaces in the wall, and the like when the heater is installed as intended|

ing forventilation in the enclosure of a heater or in an externally mounted cg

ns of the two

haged through

Ceptability are:

bistance to distortion at temperatures to which the enclosure may be subject¢d under

ith respect to

tal. See 7.3.1.

mponent shall
a false-ceiling

Exception:

This requirement does not apply to an opening for a mounting screw or nail, or for a

manufacturing operation (such as paint drainage) if the opening has no dimension more than 17/64 inch
(6.75 mm) or an area no more than 0.055 square inch (35.49 mm@).
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7.1.7 An opening for ventilation in the enclosure, other than in the bottom, shall be provided with one or
more baffles that will reduce the likelihood of the emission of flame, molten metal, burning insulation, or
the like from the boiler. A baffle as illustrated in Figure 7.1 located between an electrical part and an
opening is considered to be acceptable.

Exception No. 1: In a compartment other than the one that houses a motor-overload relay or
overcurrent-protective device, such as a fuse or circuit breaker, the baffles mentioned above may be
omitted if:

a) No ventilating opening in a vertical wall is more than 3/8 inch (9.5 mm) wide; or

b) The enclosure is constructed so that it is found to be acceptable by short-circuit tests in

P2 H1 el rH Inda)
accorgéatreewn—oeettoroo:

Exception No) 2: Louvers in a vertical wall are acceptable without baffling if:
a) The width of each opening is not more than 3/8 inch (9.5 mm); and

b) THere is no direct line-of-sight to a motor-overload relay or overcutrent-protectiye device.

Figure 7.1
Relationship of baffle and electrical part

ELECTRICAL
PART — T

— — “BAFFLE —»
ENCLOSURE
OPENING

EC110
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7.2 Doors and covers

7.2.1 The door or cover of an enclosure shall be provided with means for holding it securely in place in
the closed position.

7.2.2 The door or cover of an enclosure shall be hinged if:

a) It gives access to any fuse, circuit breaker, or manual reset temperature control in other than

a low-

voltage circuit; and

b) Uninsulated live parts are exposed during the routine replacement of the fuse or resetting of

the manual rese

(see 7
expos
tool o

Exception: A

a) Cd
circuit

b) An

7.2.3 The ca
uninsulated iy
An arrangeme
are provided ¢

7.2.4 A door
device in othe
around the op

t device. Such a door or cover shall also be provided with an auto

ed inside the enclosure, a captive screw or equivalent means, which require
key to open, shall be provided to secure the door or cover in place. See 7.2

hinged cover is not required for a device in which the only fuses enclosed 3

ntrol-circuit fuses, provided the fuses and control-circuit loads\(other than a
load, such as a pilot lamp) are within the same enclosuré; or

extractor-type fuse with its own enclosure.

ptive screw may be omitted from the door or:cover over the compartmen
e parts if it is provided in the cover that must be‘opened to gain access to the
nt employing two mating hinged doors is acceptable if the automatic latch and
nly on one door if:

at door is to be opened first and closed last; and

e latch and screw will hold the-other door closed.

Dr cover giving access to-a fuse, circuit breaker, overload relay, or other overl

r than a low-voltage Gircuit shall be tight-fitting and shall overlap the surface of
ening.

7.2.5 A sprin

matic latch
older are

5 the use of a
p.3.

re:

ixed control-

t housing the
door or cover.
captive screw

pad-protective
the enclosure

latch, a magnetic latch, a dimple, or any other mechanical arrangement that will hold the

door closed gnd requifes-some effort on the user’s part to open it is considered to be
means for holding the-door closed as required by 7.2.2.

an acceptable

7.2.6 A coverinterlocking mechanism is considered to comply with 7.2.2 if it:

a) Must be engaged in the closed position of the cover before parts are energized; and

b) Secures the cover in the closed position, when provided as the sole means for
door or cover closed.

securing the
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7.2.7 If an opening is provided for access to a control that is intended to be reset, adjusted, or otherwise
manipulated by the user or service personnel, it shall not be possible to contact live uninsulated or
film-coated insulated parts when examined in conjunction with Figure 7.2.

A live part beyon
considered to be
the opening and
drawn between tf
opening shall not
mm).

7.3 Enclosur

7.3.1 Sheet 1
enclosure thin

Figure 7.2
Acceptability of live part through adjustment opening
D0 _
£ \
OPENING .~ \
- ADJUSTABLE
7= [ !
— I
<~ t— |
> D+3 INCHES |
~ o (D+76mm) |
h ~N
|| SO/
LIVE
EC 120A PART

an opening that may be used in making an adjustment thatis considered to be a function of ug
accessible if a 1/16-inch (1.59-mm) diameter straight rodz¢annot touch the part when the rod ig
Mmoved to all positions possible without producing amangle of more than 30 degrees between f{
e center of the opening and the center of the face of the adjusting mechanism. The length of i
exceed the distance between the opening and:the face of the adjusting mechanism by more tha

e thickness

hetal that serves-asan electrical enclosure shall comply with Tables 7.1
her than specified-in Tables 7.1 and 7.2 shall comply with 7.1.1 with respect tq

er servicing is not
inserted through
he rod and a line
e rod beyond the
h 3.0 inches (76.2

and 7.2. An
the following:

Cation of thevenclosure;

nstruetion and location of components; and

h cfranat and vicidihy ~Af tha frama AnA AnAl~Ac e~
e-strength-and-rigidity-of-the-frame-and-enelosure-
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Table 7.1
Minimum thickness of sheet metal for electrical enclosures — carbon steel or stainless steel

Without supporting frame?

With supporting frame or equivalent
reinforcing?

Minimum thickness in inches (mm)

Maximum width? | Maximum length® | Maximum width® | Maximum length Uncoated Metal coated
inches (cm) inches (cm) inches (cm) inches (cm) (MSG) (GSQG)
4.0 (10.2) Not limited 6.25 (15.9) Not limited 0.020 (0.51) 0.023 (0.58)
4.75 (12.1) 5.75 (14.6) 6.75 (17.1) 8.25 (21.0) (24) (24)
6.0 (15.2) Not limited 9.5 (24.1) Not limited 0.026 (0.66) 0.029 (0.74)
7.0 (17.8) 8.75 (22.2) 10.0 (25.4) 12.5 (31.8) (22) (22)
8.0 (20.3) Not limited 12.0 (30.5) Not limited 0.032 (0.81) 0.034 (0.86)
9.0 (2297 15 (292) 370 (3370) IIsAY (24070) (207 {pO)
12.5 (318) Not limited 19.5 (49.5) Not limited 0.042 (1.07) 0J045 (1.14)
14.0 (356) 18.0 (45.7) 21.0 (53.3) 25.0 (63.5) (18) (I'8)
18.0 (457) Not limited 27.0 (68.6) Not limited 0.053 (1.35) 04056 (1.42)
20.0 (508) 25.0 (63.5) 29.0 (73.7) 36.0 (91.4) (16) (16)
22.0 (55P) Not limited 33.0 (83.8) Not limited 0.060 (1.52) 04063 (1.60)
25.0 (636) 31.0 (78.7) 35.0 (88.9) 43.0 (109.2) (15) ('5)
25.0 (635) Not limited 39.0 (99.1) Not limited 0.067 (1.70) 0Jo70 (1.78)
29.0 (73]7) 36.0 (91.4) 41.0 (104.1) 51.0 (129.5) (14) (14)
33.0 (831B) Not limited 51.0 (129.5) Not limited 0.080 (2.03) 0{084 (2.13)
38.0 (966) 47.0 (119.4) 54.0 (137.2) 66.0 (167.6) (13) (13)
42.0 (106(7) Not limited 64.0 (162.6) Not Jimited 0.093 (2.36) 04097 (2.46)
47.0 (11914) 59.0 (149.9) 68.0 (172.7) 84.0 (213.4) (12) (12
52.0 (13241) Not limited 80.0 (203.2) Not limited 0.108 (2.74) 0J111 (2.82)
60.0 (15214) 74.0 (188.0) 84.0 (213.4) 103.0 (261.6) (11) (1)
63.0 (16010) Not limited 97.0 (246:4) Not limited 0.123 (3.12) oj126 (3.20)
73.0 (185 4) 90.0 (228.6) 103.0 (261:6) 127.0 (322.6) (10) (10)

a A supporting flame is a structure of angle or channelor-a folded rigid section of sheet metal which is rigidly aftached to, and
has essentially the same outside dimensions as, thelenclosure surface and which has the torsional rigidity to resist the bending
moments which jmay be applied via the enclosuressurface when it is deflected. Constructions that are considerefl to have
equivalent reinfgrcing may be accomplished by designs that will produce a structure which is as rigid as one buflt with a frame
of angles or chahnels. Construction considefred to be without supporting frame includes:

1) A gingle sheet with single_formed flanges (formed edges);
2) A gingle sheet which jis eorrugated or ribbed; and
3) An|enclosure surfage loosely attached to a frame, e.g., with spring clips.

b The width is the smaller dimension of a rectangular sheet metal piece which is part of an enclosure. Adjacent surfaces of an
enclosure may Have supports.in common and be made of a single sheet.

¢ For panels which are-notSupported along one side, e.g., side panels of boxes, the length of the unsupported
limited to the dimensions specified.

d Sheet steel fof] ah.enclosure intended for outdoor use is required to be not less than 0.034 inch (0.86 mm) in {hickness if

ide shall be

metal coated and not less than 0.032 inch (0.81 mm) in thickness if uncoated.
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