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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 Eachb

iler consists of sheathed resistance-type heating elements and a vessel or tan

k constructed,

inspected, an
Engineers (A
valves or sa
pressure regy
as a unit.

H stamped in accordance with the applicable sections of the American Society
SME) Boiler and Pressure Vessel Code. Each boiler is provided withene ¢
ety relief valves conforming to ASME requirements with all necessary ts
lating controls, including an integral limit control, wiring, and auxiliary*equipm

1.4 These fequirements do not cover water supply boilers and hot“water and stes

equipment en
nor commerd
appliances w
also are not ¢

1.5 Theequ

a) Hig

b) Low

ploying constructions which are outside the scope of,or\not covered by, the
ial cooking or medical and dental equipment, nor~other electric heating
nich are covered in, or as part of, separate, individual requirements. Electroc
bvered by these requirements.

pment covered by this standard shall be one-of the following types of water he
n 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 in
psi (1103 kPa).

-Pressure Hot-Wateriand Low-Pressure Steam — A boiler furnishing:

1) Hot water at.pressures not exceeding 160 psi and at temperatures not mo
or

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

of Mechanical
r more safety
bmperature or
bnt assembled

m generating
ASME codes,
equipment or
e-type boilers

ating boilers:

excess of 160

re than 250°F;

¢) Min

ature — 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 m®) gross volume, exclusive of casing and insulation, an
kPa) maximum allowable working pressure.

For the applicable ASME Code symbol, see Section 5.

2 Components

| 2.1 A component of a product covered by this Standard shall:

a) Comply with the requirements for that component as specified in this Standard;

d 100 psi (690

b) Be used in accordance with its rating(s) established for the intended conditions of use; and
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I c) Be used within its established use limitations or conditions of acceptability.

I 2.2 A component of a product covered by this Standard is not required to comply with a specific
requirement that:

a) Involves a feature or characteristic not required in the application of the component in the

I product;
I b) Is superseded by a requirement in this Standard;
c) Is separately evaluated when forming part of another component, provided the component is

used within its established ratings and limitations.

| 23 Deleted

2.4 Specific

components are incomplete in construction features or restticted in| performance

capabilities. Juch components are intended for use only under limited conditions, su¢h as certain

temperatures

not exceeding specified limits, and shall be used only under these Specific condlitions.

2.5 A compgnent of a boiler intended to be manually operated or adjdsted or that will definitely require
periodic serviging, for example replacement or cleaning, shall be_accessible without the yse of special

tools.

3 Units of Measurement

3.1 Values slated without parentheses are the requirement. Values in parentheses are gxplanatory or

approximate information.

| 4 Referencd¢d Publications

| 4.1 Any undated reference to a codeor standard appearing in the requirements of this Standard shall be

interpreted as
4.2 The follo

ASME, Boiler

Hydrocarbons

Standardized

referring to the latest edition of that code or standard.
ving publications'are referenced in this Standard:

bnd VessehPressure Code

ASTM E28, §tandard Test Methods for Softening Point of Resins Derived from Pine Chemicals and

byyRing-and-Ball Apparatus

ASTM E230/E230M, Standard Specification for Temperature-Electromotive Force (emf) Tables for

Thermocouples

American Society of Mechanical Engineers (ASME) Boiler and Pressure Vessel Code

IEC 61000-4-5, Electromagnetic compatibility (EMC) — Part 4-5: Testing and measurement techniques —
Surge immunity test

NFPA 70, National Electrical Code
UL 94, Tests for Flammability of Plastic Materials for Parts in Devices and Appliances

UL 353, Limit Controls
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UL 508A, Industrial Control Panels

UL 873, Temperature-Indicating and -Regulating Equipment

UL 1004-1, Rotating Electrical Machines — General Requirements

UL 1998, Software in Programmable Components

UL 5085-1, Low Voltage Transformers — Part 1: General Requirements

UL 5085-3, Low Voltage Transformers Part 3: Class 2 and Class 3 Transformers

UL 60691, Th
UL 60730-1, 4

UL 60730-2
Requirement

UL 60730-2-
Requirements

5 Special Designations

5.1 A boiler
the applicablg
the ASME Co

uEn _[

ermal-Links - Requirements and Application Guide
\utomatic Electrical Controls for Household and Similar Use, Part 1: General R

B, Automatic Electrical Controls for Household and Similar~Use; Part

D, Automatic Electrical Controls for Household and Similar Use, Part

assembly shall be constructed, equipped, inspected, tested, and marked in ag

e symbol and one of the following-Designators.

for Automatic Electrical Pressure Sensing Controls Including Mechanical Req

for Temperature Sensing Controls

sections of the ASME Boiler and Pressure Vessel Code. The boiler marking

esignates a high pressure boiler [see 1.5(a)] constructed as follows:

1) The boiler pressure vessel has been assembled by a manufacturer other
manufacturer in aceordance with the ASME Boiler and Pressure Vessel Cq
Rules for Construction of Power Boilers or Section VIII, Division 1 as perm

equirements

2: Particular
uirements

2, Particular

cordance with
shall consist of

than the boiler
de, Section |,
tted by ASME

Boiler and Pressure Vessel Code, Section |, Part PEB, Rules for Constructipn of Pressure

Vessels;
2) The(pressure vessel is stamped with the ASME Code Designator "S", "M",

3)\Fhe boiler is assembled by methods that do not involve any welding or bra

br "U"; and

ring of parts to

the pressure vessel

"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 Construction of Heating
Boilers.

"M" — Designates a miniature boiler [see 1.5(c)] constructed in accordance with the ASME Boiler
and Pressure Vessel Code, Section |, 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.

"U" — This Designator, along with the letters "UB", applies only to a pressure vessel when the
vessel is constructed in accordance with the ASME Boiler and Pressure Vessel Code, Section VIII,
Division 1, Rules for Construction of Pressure Vessels. The boiler has been completed in
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accordance with Section |, Part PEB, of the ASME Boiler and Pressure Vessel Code, Rule for
Construction of Power Boilers.

6 Glossary
6.1 Forthep

6.1.1

urpose of this standard the following definitions apply.

CONTROL ENCLOSURE PANEL - An enclosure for individual electrical components to prevent

accidental contract with energized parts and to protect the components from physical damage.

6.2 PROTECTIVE (SAFETY ) CONTROL — A control intended to prevent the risk of electric shock, fire,
or injury to persans during abnormal operation of the appliance. An example would be a wate

r temperature

limit control. A

6.3 LIMIT C
temperature, |
the intended

electrical orm

6.4 LOW VQ
peak) supplieg
or by a combi
requirements

with a line vol
low voltage cir

6.5 OPERAT|
operation. An
provide Type
requirements,
Controls.

6.6 PORTAH

6.7 SAFETY|
the valve and

popping press|

6.8 SAFETY]

protective control always provides Type 2 action. (See definitions 6.11 and 631

ONTROL — A protective (safety) control that is responsive to changes

bperating range of the controlled equipment to limit its operation. This cg
bchanical in nature.

2.)

in pressure,

quid level, or flow. This control may be used for regulating purposes‘or may e set beyond

ntrol may be

LTAGE CIRCUIT — A circuit involving a potential of net more than 30 volts r

bstablished for a Class 2 transformer. A circujt obtained by connecting resist
age supply circuit as a means of limiting the voltage and current is not cons
Cuit.

ING CONTROL — A control intended to start or regulate the appliance ¢
example would be a water temperature-regulating control. An operating
| and Type 2 actions. (See definitions 6.11 and 6.12). However, for the purp
is not intended to provide-the regulating function of the boiler, see Sec

LE — A boiler that issmoved or can be easily moved from one place to another i

RELIEF VALVE= An automatic pressure relieving device actuated by pressur
Characterized by opening pop action with further opening with increase in pres
re.

s (42.4 volts

by a battery or by a standard Class 2 transformer of other acceptable transfdrming device,
hation of transformer and fixed impedance having“eutput characteristics in compliance with

nce in series
dered to be a

juring normal
control could
pses of these
ion 31, Limit

n normal use.
e upstream of

sure over the

stream of the

VVALVE — An automatic pressure relieving device actuated by pressure up

valve and cha

acterized by opening pop actior:

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;
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3) Water gage glass(es);
4) Pressure relief valves; and

5) Flow switches.

b) Low pressure steam boilers (Section 1V):

1) Water gage glass(es);
2) Steam gages; and

3) Pressure relief valves.

c) HiglL temperature hot water boilers (Section I):

d) Hig

6.11 TYPE
operating valy
for Automatid
60730-1.

6.12 TYPE
operating vall

1) Water gage glass(es);

2) Pressure gages;

3) Temperature gages; and

4) Pressure relief valves.

h pressure steam boilers (Section I):

1) Water gage glasses (including protective rods or shields on tubular water g
2) Water gage glass connections;

3) Gage cocks;

4) Pressure gages; and

5) Pressure relief valves:

1 ACTION — Automatic action for which the manufacturing deviation and
e, operating time,.or operating sequence have not been declared and tested t
Electrical Controls for Household and Similar Use, Part 1: General Req

P ACTHON — Automatic action for which the manufacturing deviation and
€,'opérating time, or operating sequence have been declared and tested to th

age glasses);

the drift of its
b the Standard
irements, UL

the drift of its
e Standard for

otrinal (S antrle £ arcebhald-and atdar llan Doet 4. O AanArs acHHrameania

UL 60730-1.

Automatic Ele

[« LR
CtHEaT-CORtrorSTorrouSenoraant—stmtat OSTT T alt . ooheTrar oYU CTierits,

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

CONSTRUCTION

7 Frame and Enclosure

7.1 General

711

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
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spacings, loosening or displacement of parts, and other serious defects that alone or in combination
constitute an increase in the risk of fire, electric shock, or injury to persons.

7.1.2 An enclosure for individual electrical components, an outer enclosure, and combinations of the two

are considered

in determining compliance with 7.1.1.

7.1.3 An enclosure shall be reinforced or formed if necessary so that it is not likely to be damaged
through handling in shipment, installation, and use.

7.1.4 Among the factors taken into consideration when an enclosure is being judged for acceptability are:

a) Mechanical strength;

b) Res
¢) Mois
d) Conm
e) Res

f) Res
conditi

For a nonmetallic enclosure or part of an enclosure, all these factors are considered wj

thermal aging.

7.1.5 An outgr cabinet is to be judged with respectio'the size, shape, and thickness of meta

7.1.6 Anops
be located so
space, into ho

Exception: TH
manufacturing
(6.75mm) or 4

7.1.7 An ops
more baffles ti
like from the b
considered to

stance to impact;

ture absorptive properties;

stance to corrosion; and

bns of normal or abnormal use.

bustibility;

stance to distortion at temperatures to which the ‘enhclosure may be sulbjected under

ning for ventilation in the enclostire of a heater or in an externally mounted co
hat it does not vent into concealed spaces of a building structure such as into
low spaces in the wall, and.the like when the heater is installed as intended.

is requirement does not apply to an opening for a mounting screw or
operation (such'as paint drainage) if the opening has no dimension more th
n area no maré-than 0.055 square inch (35.49 mm?).

th respect to

|. See 7.3.1.

mponent shall
A false-ceiling

hail, or for a
an 17/64 inch

ning forventilation in the enclosure, other than in the bottom, shall be provided with one or

at will-reduce the likelihood of the emission of flame, molten metal, burning ins
bilerA baffle as illustrated in Figure 7.1 located between an electrical part and

ulation, or the
an opening is

he ar‘r‘npfnhln

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
accordance with Section 50.

Exception No.

a) The

2: Louvers in a vertical wall are acceptable without baffling if:

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 overcurrent-protective device.
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1

Figure 7.1

Relationship of baffle and electrical part

J

ELECTRICAL _
PART -7
— 7 BAFFLE —»
ENCLOSURE
OPENING
EC110 \I

7.2 Doors and covers

721 Thed
the closed po

7.2.2 The dq

a)ltg
low-vg

b) Uni
manua
7.2.5)
inside
to ope

Exception: A

a) Co
circuit

bor or cover of an enclosure shall be provided withiméans for holding it secu
ition.

or or cover of an enclosure shall be hingedhif:

ves access to any fuse, circuit breaker;yor manual reset temperature control
Itage circuit; and

ely in place in

n other than a

nsulated live parts are exposed during the routine replacement of the fuse or fesetting of the

| reset device. Such a dodror cover shall also be provided with an autom
or the equivalent. If live\parts other than the screw shell of a plug fuseholdeg
the enclosure, a captive screw or equivalent means, which requires the use ¢
N, shall be provided to secure the door or cover in place. See 7.2.3.

ninged cover is.not required for a device in which the only fuses enclosed are:

ntrol-cir€uit” fuses, provided the fuses and control-circuit loads (other than a
oad,“stich as a pilot lamp) are within the same enclosure; or

atic latch (see
r are exposed
f a tool or key

fixed control-

b) An

xiractor-tvne fuse with its own enclosure.
XHAGLOF=D/POHS - WHA-HS-OWH-BHGIOSHFE-

7.2.3 The captive screw may be omitted from the door or cover over the compartment housing the
uninsulated live parts if it is provided in the cover that must be opened to gain access to the door or cover.
An arrangement employing two mating hinged doors is acceptable if the automatic latch and captive screw
are provided only on one door if;

a) Tha

b) The

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

latch and screw will hold the other door closed.

7.2.4 A door or cover giving access to a fuse, circuit breaker, overload relay, or other overload-protective
device in other than a low-voltage circuit shall be tight-fitting and shall overlap the surface of the enclosure
around the opening.
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