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Twelfth Edition, Dated March 30, 2020

Summary of

Topics

This Twelfth Edition of ANSI/CAN/UL 448, Standard for Safety for Centrifugal Stationary Pumps for
Fire-Protection Service, has been issued to reflect the latest ANSI and SCC approval dates, and to
incorporate the proposals dated September 13, 2019.

The new requirements are substantially in accordance with Proposal(s) on this subject dated September

13, 2019.
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Twelfth Edition

March 30, 2020
This ANSI/CAN/UL)Safety Standard consists of the Twelfth Edition.

The most.recent designation of ANSI/UL 448 as an American National Standard
ANSI) oeccurred on March 30, 2020. ANSI approval for a standard does ot
nglude the Cover Page, Transmittal Pages, Title Page, Preface or SCC Foreword.
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This standard has been designated as a National Standard of Canada (NSC) on
March 30, 2020.
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Preface

This is the Twelfth Edition of ANSI/CAN/UL 448 Standard for Safety for Centrifugal Stationary Pumps for
Fire-Protection Service.

UL is accredited by the American National Standards Institute (ANSI) and the Standards Council of
Canada (SCC) as a Standards Development Organization (SDO).

This Standard has been developed in compliance with the requirements of ANSI and SCC for
accreditation of a Standards Development Organization.
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This Standard is intended to be used for conformity assessment.

The intended primary application of this standard is stated in its scope. It is important to note that it
remains the responsibility of the user of the standard to judge its suitability for this particular application.

CETTE NORME NATIONALE DU CANADA EST DISPONIBLE EN VERSIONS FRANCAISE ET
ANGLAISE
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INTRODUCTION

1 Scope

1.1

for fire-protection service.

These requirements cover stationary centrifugal fire pumps intended for use in water-supply systems

1.2 The pumps covered by these requirements are intended for installation and use in accordance with
the Standard for the Installation of Stationary Pumps for Fire Protection, NFPA 20.

2 Components

2.1 Except elzs indicated in 2.2, a component of a product covered by this standard shall ¢

requirements

2.2 A compq

a) Inv
produc

b)Iss

2.3 A comp
use.

2.4  Specifi
capabilities.
temperatures

3 Units of Measurement

3.1 Where
responsibility
needs.

4 Undated

4.1 Anyund

for that component.

nent is not required to comply with a specific requirement that:

plves a feature or characteristic not required in the application of the conj
t covered by this standard, or

Iperseded by a requirement in this standard.

C components are incomplete in construction features or restricted in
Buch components are intended forguse only under limited conditions, su
not exceeding specified limits, and-shall be used only under those specific con

values of measurement are specified in both SI and U. S. Customary U
of the user of this_standard to determine the unit of measurement appropriate

References

ated reference to a code or standard appearing in the requirements of this sta

bmply with the

ponent in the

bnent shall be used in accordance with its rating established for the intended conditions of

performance
ch as certain
ditions.

nits, it is the
for the user's

ndard shall be

interpreted ag

referring to the latest edition of that code or standard.

5 Normative References

5.1

may be essential for compliance.

American Bearing Manufacturers Association (ABMA) Standards

ANSI/ABMA 9 Standard for Load Ratings and Fatigue Life for Ball Bearings
ANSI/ABMA 11, Load Ratings and Fatigue Life for Roller Bearings

American Society of Mechanical Engineers (ASME) Standards

ANSI/ASME B16.1, Standard for Cast Iron Pipe Flanges and Flanged Fittings

The following standards are referenced in this standard, and portions of these referenced standards
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ANSI/ASME B16.42, Standard for Ductile Iron Pipe Flanges and Flanged Fittings
ANSI/ASME B16.5, Standard for Pipe Flanges and Flanged Fittings

ANSI/ASME B1.20.1, Standard for Pipe Threads, General Purpose, Inch
ANSI/ASME B36.10, Welded and Seamless Wrought Steel Pipe

Hydraulic Institute (HI) Standards

ANSI/HI 14.6-2011, American National Standard for Rotodynamic Pumps for Hydraulic Performance
Acceptance Tests

International Standards Organization (ISO) Standards

ISO 21940-11
with Rigid Beh

National Fire
NFPA 20, Stat
6 Glossary

6.1 Forthep
6.2 CORRO
exceeding tha

6.3 PRESS\
speed which ty

6.4 PRESS
maximum pre
determined by
suction pressu
particular inst
positive suctio
(the limiting pr

6.5 PRESSU

Mechanical Vibration — Rotor Balancing — Part 11: Procedures and Tolerang
aviour

Protection Association (NFPA) Codes and Standards

jonary Pumps for Fire Protection

urposes of this standard, the following definitions.apply.

SION-RESISTANT MATERIAL — A materialchaving resistance to corrosion eg
of a brass, bronze, monel, or Series 300*stainless steel alloy.

IRE, MAXIMUM NET — The maximum net pressure developed by the pum
pically occurs at or near shutoff pressure.

URE, MAXIMUM WORKING — For performance tests specified in this
ssure developed at the-pump discharge flange under any condition of
the sum of the makximum net pressure developed by the pump and the all

bllation for which the pump is constructed. The maximum net pressure g

h pressure that-are marked on the pump are those that indicate the acceptab
essures) for-an installation.

RE, NET (TOTAL HEAD):

res for Rotors

uivalent to or

b at the rated

standard, the
intended use
bwed positive

re . For productionytests, this value may be lower, based on the conditions impposed by the

nd maximum
lity of a pump

a) For a split-case, end-suction, in-line pump, multistage muftiport, or a vertical-turb
suction vessel, the algebraic difference in psi (kPa) between pressures measured at the discharge
flange and at the suction flange, corrected to the pump centerline and corrected for differences in
velocity head at the points of gauge attachment.

ne pump in a

b) For a vertical-turbine pump in a sump or well, the pressure measured by a pressure gauge
attached just beyond the discharge head, corrected for the velocity head at the point of gauge
attachment and for the vertical distance from the pumping water level to the center of the gauge.

6.6 PRESSURE, SHUTOFF (CHURN) — The net head developed by a pump at rated speed with no
water being delivered (discharge valve closed).

6.7 PUMP, END-SUCTION — A horizontal centrifugal pump characterized by having its suction nozzle on
the pump centerline at the opposite side of the casing from the stuffing box and having the face of the
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suction nozzle perpendicular to the longitudinal axis of the shaft. This type of pump is not intended to be

used where a

static suction lift is involved.

6.8 PUMP, FIRE— A pump for horizontal or vertical mounting, having rated capacities in accordance with
the requirements in the Standard for the Installation of Stationary Pumps for Fire Protection, NFPA 20.

6.9 PUMP, IN-LINE — A centrifugal pump, the drive unit for which is supported solely by the pump, and
that is characterized by suction and discharge connections having a common centerline that intersects the
shaft axis. This type of pump is not intended to be used where a static suction lift is involved.

6.10 PUMP LOAD - The brake horsepower (kW input) required to drive a pump at rated speed and at
the capacity requiring maximum power.

6.1 PUMP,
where the dis
stage and mu

6.12 PUMP)
the shaft, and
where a statig

6.13 PUMP,
or more bowl

which the pump driver is mounted. The pump may also be ‘provided with a suction vessel

part. Vertical
wells.

CONSTRUCT

ALL PUMPS
7 General

7.1 Anend-
be of a singl
construction v

7.2 A split-¢

MULTISTAGE MULTIPORT - A centrifugal pump with multiple impellers-ope

tiple discharge ports are provided at certain locations within the stages of the g

SPLIT-CASE - A centrifugal pump characterized by a housing.that is split a
mounted in the horizontal or vertical position. This type of:pump is not inteng
suction lift is involved.

5 and a vertical eductor or column pipe used to-connect the bowls to the disc

turbine pumps not provided with suctionwessels are intended for installatio

ION

buction or in-ling pump shall be of a single- or two-stage construction. A split-c
e-stage or multistage construction. A multistage multiport pump shall be o
ith multip/e-outlets. A vertical-turbine pump may have any number of bowls an

ase, multistage multiport, vertical-turbine, end-suction, or in-line pump shal

capacity eque

ating in series

charge from each impeller, except for the last impeller, provides pressureg to the subsequent

ump.

ial or radial to
ed to be used

VERTICAL-TURBINE — A centrifugal pump with 6ne or more impellers discharging into one

harge head on
as an integral
n in sumps or

hse pump may
f a multistage
d impellers.

have a rated

Ito)a value specified in Table 7.1, or greater than 5000 gallons per minute (1

8925 liters per

minute) in 50

gallons per minute (1892 liters per minute) increments.

Table 7.1
Pump capacities

Gallons per minute (Liters per minute) Gallons per minute (Liters per minute)
25 (95) 2000 (7570)
50 (189) 2500 (9462)
100 (379) 3000 (11355)
150 (568) 3500 (13247)

Table 7.1 Continued on Next Page
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Table 7.1 Continued

Gallons per minute (Liters per minute) Gallons per minute (Liters per minute)
200 (757) 4000 (15140)
250 (946) 4500 (17032)
300 (1136) 5000 (18925)
400 (1514)

450 (1703)
500 (1892)
750 (2839)
100p (3785
125D (4731)
150p (5677)

7.3 A casting
nature that ma
impregnated t

7.4 Abolt, s
pressure shall

7.5 An inter
resistant mate

7.6 The max

limit of the maferial as computed by using the stress area. The stress area is defined by the &

in which:
A isth

D is thq

shall be smooth and free from scale, lumps, cracks, blisters, sand*holes, and
y affect the use for which it is intended. A casting shall not be,plugged or fille
D remove porosity.

fud, cap screw, or gland swing bolt used to assemble) parts subject to stress
not be less than 3/8 inch (9.5 mm) in diameter.

or bolt or screw that is exposed to pumped ‘water shall be constructed o
rial (see 6.2) or Series 400 stainless steek

mum stress on any bolt of a pressure=holding casting shall not exceed one-fou

0.9743 ]2

4y= 0.7854(D—
n

e stress afea in square inches (m? x 1550);

nominal diameter of bolt in inches (mm x 0.04); and

n is the

Hefects of any
d, but may be

due to water

a corrosion-

rth the elastic
quation:

number of threads per inch (25 4 mm)

The load on the bolts is to be computed on the basis of the water pressure equivalent to the maximum
working pressure over the area out to the centerline of the bolts.

Exception: If an O-ring is used to provide a casing seal, the area inside the O-ring shall be permitted to be
used to determine area for the bolt stress calculation.

7.7 The maximum combined shear stress for a pump shaft, based upon the minimum diameter at the
root of threads or an undercut (not including undercutting for keys), shall not exceed 30 percent of the
elastic limit in tension or be more than 18 percent of the ultimate tensile strength of the shafting steel used.
For shafts with keyways, the allowable stress limits shall be 75 percent of the stresses calculated using the
minimum shaft diameter at the key location (not including the undercut). Compliance with this requirement
is to be verified by a review of manufacturers' stress calculations.
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7.8 The impellers shall be dynamically balanced to the G6.3 balance quality grade in accordance with
the requirements for pump impellers in the Mechanical Vibration — Rotor Balancing — Part 11: Procedures
and Tolerances for Rotors with Rigid Behaviour, ISO 21940-11.

Exception: The impellers may be statically (single plane) balanced in accordance with ISO 21940-11 if the
ratio of the maximum outside diameter to the width at the periphery (including the shroud but not including
the back vane) is equal to or greater than 6.

7.9 Flange dimensions and bolt layouts used in pipe connections shall comply with the requirements of

one of the following standards:

a) Standard for Cast Iron Pipe Flanges and Flanged Fittings, ANSI/ASME B16.1;

b) Sta
B16.41

c) Sta
steel i

Exception: A
dimensions t
complying wit

7.10 A thred
Pipe Threads

Exception: A
that are differ
with the natio

hdard for Ductile Iron Pipe Flanges and Flanged Fittings : Classes 150 and 30
P, or

ndard for Pipe Flanges and Flanged Fittings: NPS 1/2 through 24, ANSI/ASM
used

pat are different from these standards shall be permitted to be constructe
h the national pipe flange standard compatible with cohnection piping.

ded opening used for pipe connection shall comply with the requirements in th
General Purpose, Inch, ANSI/ASME B1.20 1.

bump intended for use in installations where the connected piping has nation:
ent from ANSI/ASME B1.20.1 shall\bé permitted to be constructed with thre
nal pipe thread standard compatible with the connected piping.

A pump shall be provided with the following:

bmatic air-release valve (self-venting pumps excluded);

ulation relief valve (except for engine driven pumps for which engine cooling

from the pump discharge) and;

bsure gauges.

himum' internal dimensions of the passages at any point in the impeller shall ng

D, ANSI/ASME

F B16.5, when

pbump intended for use in installations where the connection piping has natiopal pipe flange

o with flanges

e Standard for

ol pipe threads
ads complying

water is taken

t be less than:

a) 5/16 inch (7.9 mm) for a pump rated 500 gallons per minute (1892 L/min) or less; or

b) 1/2 inch (12.7 mm) for a pump rated more than 500 gallons per minute (1892 L/min).

7.1
a) Aut
b) Cirg
c) Pre
7.12 The mi
713

Impeller, impeller wearing rings, case wearing rings, shaft sleeves, guide or diffusion vane rings,

lantern rings, interior nuts, glands, gland nuts, and drain plugs shall be of corrosion-resistant material.

SPLIT-CASE,

END-SUCTION, IN-LINE, AND MULTISTAGE MULTIPORT PUMPS

8 Pump Casings

8.1

Except for multistage multiport pumps, a pump casing shall be constructed to permit examination of

impellers and other interior parts without disturbing suction or discharge piping. The casing shall include
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means to facilitate disassembly of the casing, and the stuffing box cover (if provided), without requiring the
use of wedges or prying elements, such as by provision of tapped holes for jackscrews.

8.2 The pump shall be provided with feet or with provisions for accommodating feet or a fabricated base
support such as bolt holes and a bearing surface for attaching the base to the pump.

8.3 A drain opening shall be provided so that all parts of the pump casing can be drained. The opening
shall be threaded to receive a plug that is:

a) Not smaller than 1/2 inch (12.7 mm) nominal pipe size for pumps having rated capacities equal
to or greater than 100 gallons per minute and 1/4 inch (6.4 mm) nominal pipe size for pumps
having rated capacities less than 100 gallons per minute (379 liters per minute); and

b) Formed of corrosion-resistant material.
9 Impellers,|Rings, and Other Internal Components

9.1 A pump [shall be provided with case wearing rings that are made of material that will not gall. The
rings shall be secured to the case in a manner that does not permit rotatjonal or axial moveiqnent. Impeller
wearing rings need not be provided.

9.2 A diffusion vane casting may be protected against corrosion and sticking by bronke-tipping the
portion most exposed.

9.3 The radigl clearance between a stationary and movifg part of a pump shall not be lesg than 0.0075
inch (0.191 mm).

9.4 The impellers shall be secured in an axial\direction, permitting no contact with the|casing under
operating condglitions.

9.5 The impgllers shall be of the closed type; that is, they shall incorporate shrouds or sidewalls that
completely en¢lose the impeller waterways from the suction eye to the periphery.

10 Sleeve Bparings

10.1 The main shaft bearings shall be proportioned so that the stress on the projected area of any
bearing will nat be more\than 20 psi (138 kPa).

10.2 Each Rhearing shall be of the removable-shell type. Each shell shall be lined thrpughout. The

finished bearing-shaltretbelessthantH4-ineh{6-4mm)-thiek

10.3 The removable shells shall be accurately machined to uniform cylindrical fits and shall be
interchangeable.

10.4 Oil grooves that lubricate the entire bearing shall be provided.

10.5 Each bearing shall be provided with a ring or endless-chain oiler, its lower part running in an oil-
filled chamber cast under the bearings. This chamber shall be provided with a 1/2 inch (12.7 mm) nominal
pipe size drain hole fitted with a brass plug.

10.6 Each bearing cap shall be provided with a hinged lid large enough to permit application of oil and
inspection of the bearing.
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10.7 Water slingers of corrosion-resistant material shall be provided to seal the bearings at their inner
ends. Dust caps shall be provided to seal the bearings at their outer ends.

11 Ball and Roller Bearings

11.1  Ball and roller bearings shall have an L-10 rating of not less than 5000 hours at maximum load
(maximum hydraulic load on the largest impeller operated at any point on its rated speed curve) in
accordance with the Standard for Load Ratings and Fatigue Life for Ball Bearings, ANSI/ABMA 9, and
Load Ratings and Fatigue Life for Roller Bearings, ANSI/ABMA 11, respectively.

11.2  With reference to 11.1, the L-10 rating in hours is to be calculated from the L-10 rating in revolutions
based on the following equation:

L, = (L * 10% /(N x 60)

in which:
c’ c?
Ly=—=—— (@al)
P*|(XE + YF,)
C10/3 C10/3
L= = Roller
10 P10/3 (XE . YF;)lOB ( )
where:

L, is the L-10 rating in hours;

Lo is the L-10 rating in millions-efrévolutions;

N is the rated speed in revolutions per minute;

C is the dynamic loadrating of bearing in pounds-force;
P is the combined force on bearing in pounds;

X is the radialload factor of bearing;

F, is the radial load on bearing in pounds-force:;

Y is the axial load factor of bearing; and

F, is the axial load on bearing in pounds-force.

11.3 If a pump utilizes the shaft bearings of the driver to carry the axial and radial forces of the impellers,
compliance with the requirements in 11.1 and 11.2 is to be verified by a review of bearing life calculations
for the driver based on the maximum loads applied by the pump.

11.4 The bearing assembly on one end of a split-case-pump shaft shall be arranged to float axially. Two
bearing assemblies shall be provided for an end-suction pump; one that is free to float within the frame to
carry radial forces, and the other arranged to carry both radial and axial thrust. The bearings shall be
lubricated with grease.
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11.5 Grease lubricated bearing housings shall be equipped with a tapped opening, with a plug or with a
grease fitting, and a relief hole.

Exception: Bearings constructed such that additional lubrication is not necessary shall not require grease
fitting or relief hole.

11.6 Bearings and their races shall be hardened throughout. Case-hardened material is not acceptable.

11.7 Means, such as water slingers and dust caps, shall be provided to limit the entrance of water or
foreign matter to the bearings.

12 Shaft Se

12.1  The pump shall be provided with stuffing box(es) and packing. A stuffing box shall’have a depth of
at least five times the width of the packing ring plus lantern ring. A lantern ring shall be permifted to replace
one ring of pagking, but at least four packing rings shall be provided when a lantefn ring is |installed. The
glands shall exert a uniform pressure on the packing. A stuffing box bottom ring, if used,|shall be of a
corrosion-resigtant material. Shafts shall be provided with corrosion resistant.sleeves.

12.2 Packing shall not be utilized as bearing supports for the shaft.
VERTICAL-TURBINE PUMPS
13 Pump Discharge Heads

13.1  The pup discharge head shall be either the aboveground-discharge or the underground-discharge
type.

13.2 The digcharge head shall be constructed to support and align the driver and the pump column. A
separate combination pump-mounting.-plate and drive-support stand shall be furnished with the
underground type.

14 Pump Cglumns

14.1  The column for a pump'shall be:

a) Furrlished in.sections not exceeding a nominal length of 10 feet (3.05 m);

b) Of steelypipe complying with Table 14.1 or other pipe having equivalent strength and durability;
and

¢) Connected by threaded-sleeve type couplings or flanges. The ends of each section of threaded
pipe shall be faced parallel and machined with threads to permit the ends to butt so as to form
accurate alignment of the pump column. All column flange faces shall be parallel and machined for
rabbet fit to permit accurate alignment.
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Table 14.1
Pump column pipe weight

® Qutside diamg

Nominal size (inside Outside diameter Weight (plain ends)

dii:cr:r;]eetsear ) inches (mm) pounds/foot (kg/m)

6 6.625 (168.28) 18.97 (28.23)

8 8.625 (219.08) 24.70 (36.76)

9 9.625 (244.48) 28.33 (42.16)

10 10.750 (273.05) 31.20 (46.43)

12 12.750 (323.85) 43.77 (65.14)

14° +4-066 {355-66) 54-5F (81.21)

@ ANSI B36 and|B125 Series Specifications.

ter.

15 Suction

15.1 Thesu
thickness sha

a) Sch
b) Sch

Vessels

ction vessel shall have structural strength and rigidity acceptable for the applic

| not be less than that of:
edule 40 steel pipe or the equivalent if less than 8 inchées (203 mm) in diamete

edule 30 steel pipe or the equivalent if 8 inches\or more in diameter.

16 Bowl Assemblies

16.1 A pum
will not gall. T
movement. B
the specific in

b bowl shall be provided with corrosion-resistant wearing rings that are made
'he rings shall be secured to thé)bowl in a manner that does not permit rot
bw| bearings shall be made of-rubber, bronze, or corrosion resistant material
Stallation.

17 Impellerp
17.1  Animpgeller shall be;
a) Made of corrosion-resistant material; and

b) Of t

he closed type.

ation. The wall

; and

f material that
tional or axial
acceptable for

17.2 Animpeller shall be securely fastened to the impeller shaft.

18 Impeller

18.1

Shafts

material having equivalent strength, rigidity, and resistance to corrosion.

19 Line Shafts

19.1

The impeller shafts shall be monel metal, stainless steel alloy (AISI Type 416 or the equivalent), or

The line shaft of a water-lubricated type pump (open line shaft) shall be stainless steel alloy (AlSI

Type 416 or the equivalent) or of steel with corrosion-resistant shaft sleeves at bearings and at stuffing

boxes.
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