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UL Standard for Safety for Butterfly Valves for Fire-Protection Service, ANSI/CAN/UL/ULC 1091

Seventh Edit

ion, Dated April 20, 2022

Summary of Topics

The Seventh Edition of ANSI/CAN/UL/ULC 1091 dated April 20, 2022 has been issued to reflect the
latest ANSI and SCC approval dates and to incorporate the proposal dated September 30, 2019.

The requirements are substantially in accordance with Proposal(s) on this subject dated September 30,

2019.
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Preface

This is the Seventh Edition of ANSI/CAN/UL/ULC 1091, Standard for Butterfly Valves 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). ULC Standards is accredited by 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
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INTRODUCTION
1 Scope

1.1 These requirements cover butterfly valves intended for use in piping systems supplying water for fire-
protection service.

1.2 The valves covered by these requirements are intended for installation and use in accordance with
the Standards for:

a) Low, Medium and High Expansion Foam, NFPA 11;

b) Installation of Sprinkler Systems, NFPA 13;

¢) Installation of Standpipe and Hose Systems, NFPA 14;

d) W4ter Spray Fixed Systems for Fire Protection, NFPA 15;

e) Foam-Water Sprinkler and Foam-Water Spray Systems, NFPA 16;
f) Installation of Stationary Pumps for Fire Protection, NFPA 20;

g) Wdter Tanks for Private Fire Protection, NFPA 22; and

h) Installation of Private Fire Service Mains and Their Appurtenances, NFPA 24.
2 Compongnts

2.1 Exceptlas indicated in 2.2, a component of.a’product covered by this standard shall cdmply with the
requirementg for that component.

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

a) Inyolves a feature or characteristic not required in the application of the component in the
prodyct covered by this standard, or

b) Is guperseded by a requirement in this standard.

2.3 A component shall be used in accordance with its rating established for the intended|conditions of
use.

2.4 Speciﬁr components are incomplete in construction features or restricted in performance

capabilities. Such components are intended for use only under limited conditions, such as certain
temperatures not exceeding specified limits, and shall be used only under those specific conditions.

3 Units of Measurement

3.1 Where values of measurement are specified in both SI and U.S. Customary units, it is the
responsibility of the user of this standard to determine the unit of measurement appropriate for the user's
needs.

4 Referenced Publications

4.1 Any undated reference to a code or standard appearing in the requirements of this standard shall be
interpreted as referring to the latest edition of that code or standard.
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4.2 The following standards are referenced in this standard, and portions of these referenced standards
may be essential for compliance.

ASME B1.20.
ASME B1.20.
ASME B16.1,
ASME B 16.4
ASME B16.5,

ASTM A 53/A
and Seamles

ASTM A 135/

ASTM A 795
and Seamles

ASTM B689,

ASTM D279
Deformation

ASTM E145,
ASTM G62, §
AWWA C207
AWWA C504
AWWA C606

NFPA 11, Loy

1, Pipe Threads, General Purpose (Inch)
3, Dryseal Pipe Threads (Inch)
Gray Iron Pipe Flanges and Flanged Fittings

2, Ductile Iron Pipe Flanges and Flanged Fittings

53M, Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc*Co

v

A 135M, Standard Specification for Electric-Resistance-Welded Steel Pipe

A 795M, Standard Specification for Black and Hot-Dipped Zinc-Coated (Galvan
5 Steel Pipe for Fire Protection Use

Standard Specification for Electroplated Engineering Nickel Coatings

L, Standard Test Method for Resistance cof Organic Coatings to the Effe

Standard Specification for Gravity-Coenvection and Forced-Ventilation Ovens
tandard Test Methods for Holiday Detection in Pipeline Coatings

Steel Pipe Flanges for Waterworks Service — Sizes 4 In. Through 144 In.
87, Rubber-Seated Butterfly Valves

Grooved angd Shouldered Joints

-, Medium-, and High-Expansion Foam

fard

ated, Welded

zed) Welded

cts of Rapid

NFPA 13, Ins

Hatingm of Qeinlidar O afama
anatrvrr ur OpPTImineeT Uy\)l.UIllO

NFPA 14, Installation of Standpipe and Hose Systems

NFPA 15, Wa

ter Spray Fixed Systems for Fire Protection

NFPA 16, Installation of Foam-Water Sprinkler and Foam-Water Spray Systems

NFPA 20, Installation of Stationary Pumps For Fire Protection

NFPA 22, Wa

ter Tanks for Private Fire Protection

NFPA 24, Installation of Private Fire Service Mains and Their Appurtenances
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UL 38, Manual Signaling Boxes for Fire Alarm Systems

UL 157, Gaskets and Seals

UL 753, Alarm Accessories for Automatic Water-Supply Control Valves for Fire Protection Service

5 Glossary

5.1 Forthe

purpose of this Standard, the following definitions apply.

5.2 NPS (NOMINAL PIPE SIZE) — A dimensionless designator for pipe sizes defined in standards

including AS
Welded and
Steel Pipe

(Galvanized
"Nominal Dig

A

g

CONSTRUC

6 Sizes

6.1 Avalve

Seamless; ASTM A 135/A 135M, Standard Specification for Electric-Resisf
nd ASTM A 795/A 795M, Standard Specification for Black and Hot:Dipped
Welded and Seamless Steel Pipe for Fire Protection Use. Used toeplace t
meter" and "Nominal Size."

TION

shall be constructed for use with standard pipe of 4NPS or larger.

izes refer to the nominal pipe size, NPS,, of the waterway through the inl
and to the nominal pipe size for which the ,éonnections are intended.

Pressures

shall be constructed for a minimum rated working pressure of:
b psig (1206 kPa) for 12 NRS or smaller; and

psig (1034 kPa) for.94 NPS or larger.

disc shall)be either metallic or resilient covered and comply with the following:

metallic disc shall be cast or fabricated from materials having corrosion resist

6.2 Valve {
connections
7 Working
7.1 Avalve
a)17
b) 15
8 Discs
8.1 Avalve
a) A
equiv

Zinc-Coated,
ance-Welded

Zinc-Coated
Brms such as

et and outlet

ance at least

lent to cast irnn; and

b) A disc shall be constructed to resist leakage and rupture. See Leakage Test, Section 18, and
Hydrostatic Test, Section 19.

8.2 Aresilient covered disc shall have the resilient material mechanically secured, bonded, or vulcanized
to a metallic disc, and the material shall comply with the Nonmetallic Materials Test, Section 17.

9 Seats

9.1

9.2 A seating surface that is contacted by a resilient material shall:

The seating surfaces of a valve shall be constructed to resist leakage. See Leakage Test, Section 18.
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a) Be made of bronze, brass, ni-resist, or ductile iron having a nickel coating in accordance with
Electroplated Engineering Nickel Coatings, ASTM B689 with at least 0.003 in (0.08 mm) thickness,
or other metal or coating (including other nickel coating processes with less thickness) that has at
least equivalent corrosion resistance;

b) Have a protective organic coating complying with Tests on Organic Coating Materials for Seating
Surfaces, Section 16; or

c) Be a nonmetallic part complying with the requirements specified in Nonmetallic Materials Test,
Section 17.

9.3 A rubber seat shall be clamped, mechanically secured, bonded, or vulcanized to the valve body or
disc.

10 Bodies

10.1  The bqdy of a valve shall be made of a material having corrosion resistance at least pquivalent to
castiron.

10.2 A casting shall be smooth and free from scale, lumps, cracks, blisters, sand holes, apd defects of
any nature that could make it unfit for use. A casting shall not be plugged or filled, but may be|impregnated
to remove pofosity.

10.3 The dimensions of all flanges, flange pipe joints, and.threaded body openings shall conform to the
following star|dards, as applicable or to other national standards that apply where the valve is intended to
be installed. The flange class shall be at least equal to therated pressure of the valve.

a) Pipe Threads, General Purpose (Inch), ASME B1.20.1.
b) Drygeal Pipe Threads (Inch), ASME B1.20.3.

c) Grgy Iron Pipe Flanges and Elanged Fittings, (Classes 25, 125, and 250), ASME B16.1 (Class
125 o1 higher).

d) Dugtile Iron Pipe Flanges and Flanged Fittings, Class 150 and 300, ASME B 16.42.

e) Steel Pipe Flanges-for Waterworks Service, 4 — 144 inches, AWWA C207, [for valves having a
maximum rated working pressure of 175 psig (1206 kPa)]; Pipe Flanges and Flanged Fittings, NPS
1/2 Through NPS 24 Metric/Inch Standard, ASME B16.5, [for valves having a maximum rated
working pressure greater than 175 psig (1206 kPal.

104 V | N H WU 1 SNP=T wad-and hall nformta-Cr, vad-and - Shat i
. a Ve UUITCO VWILH HI\JUVUU CIHUS olidil CUTTTUTTTIT TU  JTUUVOU Adliu OT'iouid

dJeotnts; AWWA C606.

10.5 A wafer type valve shall be constructed to fit between flanges made in accordance with the
requirements for Class 125 or higher flanges in Gray Iron Pipe Flanges and Flanged Fittings, (Classes 25,
125, and 250), ASME B16.1.

11 Shafts

11.1  The shaft of a valve shall be constructed of AlSI Series 300 or 400 stainless steel or equivalent
material.

Exception: A valve can incorporate a shaft constructed of ductile iron, carbon steel or equivalent material
provided:
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a) The shaft is not exposed to an internal water source;

b) The valve is installed in above ground applications only; and

¢) No binding, rubbing, or friction occurs between the shaft and body as a result of shaft corrosion.

11.2 Shaft extensions shall be constructed of AISI Series 300 or 400 stainless steel, carbon steel or
equivalent material.

11.3 The shaft of a valve shall be capable of transmitting the maximum operating torque without
exceeding a torsional shear stress of:

a) 40
b) 18

See Operatig

70 Ol the yleld strengtn, ana

% of the ultimate tensile strength of the shaft material.

n Tests, Section 21.

12 Brass Materials

12.1 Parts
machined br

that are exposed to water under service conditions and-that are made of dn
pss containing more than 15 % zinc shall resist cracking. See 10-Day Moist

Stress Cracking Test, Section 23.

12.2 Parts
more than 15

13 Actuatd

13.1 Avaly

that are exposed to water under service conditions and that are made of bra
% zinc shall resist dezincification. See Dezincification Test of Brass Parts Test,

r Assemblies

e shall be equipped with a wormrgear or traveling nut actuator.

13.2 An ac{uator shall be equipped Wwith either of the following:

a) An
positi
The
indicg

b) Av

indicating arrangement that will positively indicate when the valve is in the ope
bn. The indicator shall be visible from two positions 180° apart, at a distance to
alve and theyactuator shall be constructed so that the valve cannot be assen
tor showipg'the disc orientation incorrectly.

rench nut constructed for connection to a separate butterfly valve indicator post

13.3 A vah

awn, cast, or
Ammonia Air

ss containing
Section 25.

tn and closed
b0 ft (15.2 m).
bled with the

e inr-nrpnraﬁng an infngral actl mfnr/inriih::fing arr:mgnmnnf as epnpifind n-13 2(a) shall be

constructed such that it can be locked in the open position after installation.

13.4

If a valve incorporates a stem extension, it shall be integral with the valve. The stem extension

housing shall be made of material having physical and corrosion resistant properties at least equivalent to
0.27 in (0.7 mm) thick ductile iron or steel. The outside diameter of the stem extension housing shall not be
less than 2.75 in (69.8 mm).

13.5 The actuator of a valve complying with 13.2(b) shall be:

a) Grease packed and sealed to prevent contamination of the actuator operating mechanism;

b) Constructed to open and close the valve at the rated maximum working pressure with a
maximum input of 80 Ibf-ft (108 N-m) applied to the wrench nut;
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c) Constructed to support the external loads imposed by the butterfly valve indicator post; and

d) Provided with a 5-in (127-mm) diameter round sleeve for accepting the butterfly valve indicator
post. Provision for drainage shall be provided between the sleeve and the indicator post
connection.

13.6 A valve incorporating a wrench nut actuator shall be fitted with sleeve type bearings. The maximum
distance from the inside metal surface of the valve body to the inside end of the sleeve bearing shall not
exceed 1/8 in (3.17 mm).

13.7 A wrench nut shall be made of material having strength and resistance to corrosion equivalent to
castiron. It shall be secured to the actuator input shaft by a pin, key, or the equivalent.

13.8 A wrench nut shall be 1-15/16 in (49 mm) square at the top and 2 in (51 mm) square at the base of
a section 1-3(4 in (45 mm) high. The nut shall incorporate a cast arrow at least 2 in long,|showing the
direction of opening and the word "OPEN" in distinct letters. See Section 28, Installation Instructions, and

Figure 13.1.

Figure 13.1
Wrench Nut

52503

14 Electrically Operated Valve Monitor Switches

14.1 An elettrically operated switch assembly _intended to indicate a valve's position shall comply with
the applicable requirements in the Standard for Alarm Accessories for Automatic Water-Supply Control
Valves for Fire Protection Service, UL 753. A switch assembly intended for outdoor use shall also comply
with the applicable requirements in the Standard for Manual Signaling Boxes for Fire Alarm Systems, UL
38.

14.2 A switch shall provide a signal within the first two revolutions of a valve's handwheel in the direction
of closing the valve.

14.3 A valve position monitor switch assembly shall be constructed to provide:

a) Duplicate terminals or leads for each incoming and each outgoing alarm initiating circuit
connection; or

b) Equivalent means to achieve electrical supervision.
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A common terminal may be used for connection of both incoming and outgoing wires, provided that the
construction of the terminal does not permit an uninsulated section of a single conductor to be looped
around the terminal and serve as two separate connections, thereby precluding supervision of the
connection in the event that the wire becomes dislodged from under the terminal. A notched clamping
plate under a single securing screw, where separate conductors of an initiating circuit are intended to be
inserted in each notch, is acceptable, but this arrangement shall be supplemented by additional marking in

the wiring area or on the installation wiring diagram specifying the intended connections to the terminals.

PERFORMANCE

15 General

15.1 Repre
Samples of
chemical tes

16 Testso

16.1 Gene
16.1.1
blistering wh
the scribed 3
specified in 1
due to extrus

sentative samples of valves are to be subjected to the tests described in these
arts constructed of nonmetallic material, such as rubber seals, are required.for
S.

n Organic Coating Materials for Seating Surfaces

al

Orgagnic coating material used as a seating surface shall show no signs of dis
bn tested as specified in 16.2 — 16.6, shall show ng evidence of base metal corfosion outside

rea when tested as specified in 16.3, and shall>show no signs of cracking w
6.7.1. For these purposes, "cracking" includes.disbondment or exposure of the
ion or intrusion deformation, but does not in¢lude surface crazing.

16.2 Air oven exposure

16.2.1 Fou
102 mm), ar
equivalent to
duplicates vz

16.2.2 The
temperature

16.2.3 Follg
disbondment

specimens of combined coating’material/base material, each measuring 4 by
e to be used for this test. The:thickness of the coating material and base matg
the thickness used in valve construction. The specimens are to be prepared in
Ive seat construction (surface roughness and application procedure).

specimens are.to) be subjected to air-oven aging at 100 +1 °C (212 +2
determined in 16:2.4, as appropriate, for 180 days.

wing theyexposure, the test specimens are to be visually examined for any
or blistering of the coating.

16.24 Ifa

fequirements.
physical and

bondment or

hen tested as
base material

4 in (102 by
rial are to be
B manner that

F), or at the

evidence of

a—de. 92 9 .\,

#hout excessive

oy oot ool Al ot wathotand b taranaorat - PN ifiad—i
Uqlllly IMIatcTiar UutTo 11Ul withiotariu uic toTrporidadiul o opunicu 1nr 1V.2.2 W

deterioration, an air-oven aging test at a lower temperature for a longer period of time shall be applied. If a
coating material is capable of withstanding a higher temperature than that specified in 16.2.2 without
excessive deterioration, an air-oven aging test at a higher temperature for a shorter period of time, but not
less than 30 days, is permitted. The duration of exposure is to be calculated form the following equation:

D = (184,000)¢ 6%

in which:
D is the test duration in days, and

tis the test temperature in °C
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16.3 Water immersion

16.3.1 Four specimens of combined coating material/base material, each measuring 4 in by 4 in (102
mm by 102 mm), are to be used for this test. The thickness of the coating material and base material are to
be equivalent to the thickness used in valve construction. The specimens are to be prepared in a manner
that duplicates valve seat construction (surface roughness and application procedure).

16.3.2 On each specimen an "X" measuring 3 £0.25 inch is to be scribed with a sharp instrument through
the coating material to the base material surface. The scribed test specimens then are to be immersed in

distilled water at a temperature of 70 £1 °C (158 +2 °F) for 90 days.
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16.5 Potassium biphthalate immersion
16.5.1 Four|specimens of combined coating material/base material, each measuring 4 infby 4 in (102
mm by 102 mim), are to be sued for this test. The thickness of the coating material and base material are to

be equivalent
that duplicate
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temperature ¢
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test specimens” are to be immersed in potassium biphthalate solution
f70 £1 °CH(158 12 °F) for 90 days.

wing<the exposure, the test specimens are to be visually examined for any|
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in a manner
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16.6 Sodium carbonate immersion

16.6.1

Four specimens of combined coating material/base material, each measuring 4 in by 4 in (102

mm by 102 mm), are to be used for this test. The thickness of the coating material and base material are to
be equivalent to the thickness used in valve construction. The specimens are to be prepared in a manner
that duplicates valve seat construction (surface roughness and application procedure).

16.6.2 The test specimens are to be immersed in sodium carbonate solution (pH=10) at a temperature of
70 1 °C (158 2 °F) for 90 days.

16.6.3 Following the exposure, the test specimens are to be visually examined for any evidence of
disbondment or blistering of the coating.
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16.7 Impact test

16.7.1 Three specimens of combined coating material/base material as described in 16.2.1, or three
samples of the actual part from the valve, are to be tested. The impact apparatus described in the
Standard Test Method for Resistance of Organic Coatings to the Effects of Rapid Deformation (Impact),
ASTM D2794, is to be used for this test. Each specimen is to be subjected to an impact using a
hemispherical head having a diameter measuring 0.625 in (1.58 mm) having an impact value of 20 in-Ibf
(2.3 J).

16.7.2 Following the impact the specimens are to be visually examined, without magnification, for any
evidence of coating cracking. If there is visual evidence of cracking, the samples shall be further subjected

to the Holiday Test as described in the Standard Test Methods for Holiday Detection in Pipe

ine Coatings,

ASTM G62 t
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D = (790000)¢ 9%

in which:

D is the test duration in days, and

tis the test temperature in °C

17.1.1.3 A complete valve assembly including plastic (or other like) parts, and sample plastic (or other
like) components to be aged, are to be supported in a full draft, circulating air oven that has been
preheated at full draft to 121 +1 °C (250 +2 °F). Elastomeric seats or "O" rings may be included or
excluded at the manufacturer's option. Samples are to be supported so that they do not touch one another
or the sides of the oven. The samples are to be aged for 180 days, at full draft, and then allowed to cool in
air at 23 +2 °C (73 4 °F) for at least 24 h before any test or dimensional check is conducted. Prior to any
tests, elastomeric parts complying with the requirements in 17.2.1 are to be installed in the valve, if they
are not included in the aging test. As used in this test, the term "full draft" refers to the air flow over the
samples in the oven with air inlet and outlet full open. The oven used for accelerated aging is to be Type
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[IA as specified in the Standard Specification for Gravity-Convection and Forced-Ventilation Ovens, ASTM
E145.

17.1.2 Water aging

17.1.2.1 After immersion in distilled water at 87 +2 °C (188 +4 °F) for 180 days, or at the temperature
determined in 17.1.2.2, as appropriate, there shall be no warping, creeping, cracking or other signs of
deterioration of a plastic (or other like) component which may impair the intended operation of the valve.
Additionally, a valve with aged components shall comply with the requirements in the Leakage Test,
Hydrostatic Test, and the Cycling Test Sections 18, 19, and 24, respectively.

17122 Ifs al-cannot-withstand-the-temperature-specifiec ~without-excessjve softening,
distortion, or deterioration, a water aging test at a lower temperature for a longer period.©of fime shall be
applied. The duration of exposure is to be calculated from the following formula:

D = (74800)¢ 0093

in which:
D is the test duration in days, and

tis thg test temperature in °C
17.2 Elastomeric parts (except gaskets)

17.2.1  An eJastomeric part used to provide a seal'shall have the following properties whien tested as
specified in tHe Standard for Gaskets and Seals, UE157:

a) For silicone rubber (having poly-organo-siloxane as its constituent characteristic), a minimum
tensilg strength of 500 psi (3.4 MPa):and a minimum ultimate elongation of 100 %.

b) For[natural rubber and synthetic rubber other than silicone rubber, a minimum tensile strength of
1500 psi (10.3 MPa) and_rminimum ultimate elongation of 150 %; or a minimum tensile strength of
2200 psi (15.2 MPa) and a-minimum ultimate elongation of 100 %.

c) Thdse propertiesitelating to maximum tensile set; minimum tensile strength and elgngation after
oven aging; and2hardness after oven aging, all as specified in UL 157. The maximum service
temperature Used to determine the oven time and temperature for oven aging is considered to be
60 °C(140°°F).

17.2.2 The Standard for Gaskefs and Seals, UL 157, provides for the testing of either finished
elastomeric parts or sheet or slab material. Sheet or slab material is to be tested when the elastomeric
parts are O-rings having diameters of less than 1 in (25.4 mm). The material tested is to be the same as
that used in the product, regardless of whether finished elastomeric parts or sheet or slab material is
tested.

18 Leakage Test

18.1 A valve shall withstand, without leakage at the valve seat or seal provided for the stem, either an
internal hydrostatic pressure of two times the rated working pressure of the valve applied for 1 min, or an
aerostatic pressure of 1.1 times the rated working pressure of the valve applied for 1 min.

18.2 The pressure is to be applied between one end of the valve and the closed disc, and with both ends
closed and the disc opened.
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19 Hydrostatic Test

19.1 A valve shall withstand for 1 min, without rupture, a test pressure equal to a multiple of the rated
working pressure as shown in Table 19.1. Pressure is to be applied to the body with the disc partially open
so that the entire valve is subjected to the hydrostatic test pressure.

Table 19.1
Hydrostatic Test Pressures with Partially Open Disc

Valve size
NPS

Upto6
Greater than 6 to 10
Greater than 10 to 29
Greater than 29

Multiple of rated working pressure

N W A O

19.2 The hydrostatic test then is to be repeated on the valve with the disc'closed and presspre applied to
one side of the disc for 1 s. For this test, the valve may include special provisions to prevenf leakage past
the seat. Thi test pressure is to be three times the rated working pressure. Following this gxposure, the
valve is to e opened and reseated, and there shall be no leakage, as demonstrated |by the valve
complying with the Leakage Test, Section 18.

20 Torque [Tests
20.1 All valves

20.1.1 A vdlve shall sustain a torque equal to three times the operating torque for 1 min. This torque is to
be applied to|the top of the valve shaft.

20.1.2 In de¢termining compliance withvthe requirements in 20.1.1, the operating torque is defined as the
maximum tolfque, applied at the top-of the valve shaft, required to open and close the valve when the valve
is tested as $pecified in 21.2 — 21.6. Operating torque shall be measured using calibrated tqrque wrench,
strain gage, ¢r other equivalent method.

20.1.3 A tofque equaka:three times the operating torque determined in 20.1.2 is to be applied to the top
of the valve ghaft while the disc is blocked in the open position. The valve assembly, including the shaft-to-
disc connectlon, shallrfemain operable as intended.

20.2 Valves-with-integral-indicating-and-operating-arrangements

20.2.1 An integral actuator and valve shall withstand the effects of a 200-pound (890-N) closing and
opening force without damage, without sticking or jamming of the operating mechanism, and without the
disc being blocked open. The force is to be applied to the gripping portion (outside diameter) of the
handwheel or to the extreme end of the crank intended for use with the valve.

20.2.2 Initial torque failure (see 20.2.3) of a completely assembled valve shall be at a point that is
external to both the valve and the enclosed portion of the actuator. This test is to be conducted against the
opening stop and the closing stop and the force is to be applied as a continuation of the force application in
20.2.1.

20.2.3 With reference to the requirements in 20.2.2, the initial torque failure is defined as the point at
which the handwheel or crank can no longer be used to control the disc orientation.
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20.3 Valve with wrench nut actuator

20.3.1 A wrench nut actuator and valve shall withstand the effects of an input torque of 300 Ibf-ft (407
N-m) applied to the wrench nut without damage to the valve or actuator. The torque is to be applied
against the opening and closing stops.

21 Operation Tests

21.1 A valve that incorporates a wrench nut actuator shall fully open and close without exceeding a
maximum torque of 80 Ibf-ft (108 N-m) applied at the wrench nut when tested as specified in 21.2 - 21.6. A
valve that incorporates an integral indicating and operatlng arrangement shall fully open and close without
exceeding a force ds-forc 5 S eel or crank
when tested as speC|f|ed in21.2 - 21.6. FoIIowmg each test the valve shall comply W|th the requirements
in Leakage T¢st, Section 18.

21.2 Repregentative valve samples are to be connected to a piezometer to whichya pressufe gauge has
been attached, and to a water supply capable of providing:

a) The valve's maximum rated working pressure when the valve.disC is within 10° of the closed
positign; and

b) A flpwing velocity of 16 ft/s (4.9 m/s).

21.3 The flqw at 16 ft/s (4.9 m/s) is to be based upon the‘0pen area in Schedule 40 steg¢l pipe of the
same nominal pipe size as the valve.

21.4 The valve is to be closed and the inlet pressure at the piezometer is to be incr¢ased to the
maximum rafed working pressure. The valve then’is to be opened to the open position uptil a flowing
velocity of 16 ft/s (4.9 m/s) is achieved. The, valve then is to be closed. The inlet presgure is to be
maintained af the maximum rated working pressure while the disc position is within 10° ¢f the closed
position. See[21.5.

21.5 Test measurements are to be made of the operating torque required to close the valve to the point
only where flow is stopped, to fully close it, to open it to the point where leakage begins, and|to fully open
it.

21.6 For a gpecific valve construction, this test may be conducted on smaller size valves and the data
generated miy be used to calculate the operating torque values for larger size valves that are otherwise

equivalently qonstructed. See Annex A for Guidelines for Conducting Operating Torque Value| Calculations

for Butterfly Vialves:

22 Hydraulic Friction Loss Test

22.1 Avalve shall have a friction loss not exceeding 1.5 psi (10.3 kPa) while flowing water at a velocity of
15 ft/s (4.6 m/s).

22.2 The flow at 15 ft/s (4.6 m/s) is to be based upon the open area in Schedule 40 steel pipe of the
same nominal pipe size as the valve.

22.3 The sample valve is to be installed in its intended position in a test piping system. The test line is to
be equipped with a calibrated flow measuring device and a means by which selected rates of flow can be
established. A differential gauge is to be connected to piezometer fittings located upstream and
downstream from the test valve by means of which the loss-of-head between the two piezometer fittings is
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to be measured. Selected flow rates are to be established and the loss-of-head over the valve plus that
over the piping between piezometers for each rate of flow shall be determined.

22.4 The sample valve then is to be removed from the test piping and the loss-of-head for test piping
located between the piezometer fittings is to be determined for the same rates of flow. The loss-of-head for
the valve then is to be determined by subtracting the losses over the piping alone from the losses over the
piping and valve.

23 10-Day Moist Ammonia Air Stress Cracking Test

23.1 After being subjected to the conditions described in 23.2 — 23.4, a brass part containing more than
15 % zinc whepn-examined ||eing 25X mggnifir\gfir\n shall-

a) Shpw no evidence of cracking; or

b) Cgmply with the Leakage Test, Section 18 and the Operation Test, in"Section 21, if there is
evidehce of cracking.

23.2 Each fest sample is to be subjected to the physical stresses normally,imposed on or wjithin a part as
the result of pssembly with other components. Such stresses are to be*applied to the sample prior to and
maintained during the test. Samples with threads, intended to be used for installing the proddct in the field,
are to have the threads engaged and tightened to the torque spécified in Table 23.1. Teflon tape or pipe
compound are not to be used on the threads.

Table 23.1
Torque Requirements for Threaded Connections

Nominal thread size Torque
n (mm) Ibf-in (Nfm)
( (25.4) 1200 (1p6)
11/4 (31.75) 1450 (1p4)
111/2 (38.1) 1550 (1¥5)
D (50.8) 1650 (1B6)
214172 (63.5) 1750 (1p8)
B (76.2) 1800 (2p3)
4 (102) 1900 (2f15)

23.3 Three Qnmplne without any. plnnfing Qr Pnntingc are to _bhe dngrnnend and then Continuous|y
exposed in a set position for ten days to a moist ammonia-air mixture maintained in a sealed glass
chamber having a glass cover.

23.4 A sufficient amount of aqueous ammonia to cover the bottom of the chamber having a specific
gravity of 0.94 shall be maintained during the test The samples are to be positioned 1-1/2 in (38.1 mm)
above the aqueous ammonia solution and supported by an inert tray. The moist ammonia-air mixture in
the chamber is to be maintained at atmospheric pressure and at a temperature of 93 +2 °F (34 £1 °C).

23.5 After the exposure period, the test samples shall be examined, with a microscope having a
magnification of 25X, for any cracking, delamination, or other degradation as a result of the test exposure.
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