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Foreword 

This standard is intended to verify that the products and services described will meet stated conditions of performance, safety and quality 
useful to the ends of property conservation. The purpose of standard is to present the criteria for examination of various types of products 
and services. 

Examination in accordance with this standard shall demonstrate compliance and verify that quality control in manufacturing shall ensure a 
consistent and reliable product.  
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1 INTRODUCTION 

1.1. PURPOSE 
1.1.1. This standard states testing and certification requirements for manually operated indicating valves that control the water 

supply to a fire protection system. 

1.1.2. Testing and certification criteria may include, but are not limited to, performance requirements, marking requirements, 
examination of manufacturing facility(ies), audit of quality assurance procedures, and a surveillance audit program. 

1.2. SCOPE 
1.2.1. This standard encompasses the design and performance requirements for indicating valves for their intended application 

of long-term water flow control. Indicating valves are usually installed above ground and indoors. They are constructed so 
that an informed observer can visually determine the position of the valve ball or disc indicating if the valve is open  
or closed. 

1.2.2. This standard encompasses the design and performance requirements for indicating valves in the following sizes:  
1, 1-1/4, 1-1/2, 2, 2-1/2, 3, 4, 5, 6, 8, 10 and 12 in. nominal pipe sizes (NPS) and equivalent metric sizes. Other sizes will be 
evaluated on a case-by-case basis. 

1.2.3. This standard defines the requirements for indicating valves in either butterfly or ball valve configurations. Typical end 
connections for butterfly valves are: grooved end, lug style, wafer style, flanged or threaded. Typical end connections for 
ball valves are: grooved end and threaded. Other styles of end connection shall be evaluated on a case-by-case basis. 

1.2.4. This standards is intended to verify that the product described will meet stated conditions of performance, safety, and 
quality useful to the ends of property conservation. 

1.3. BASIS FOR REQUIREMENTS 
1.3.1. The requirements of this standard are based on experience, research and testing, and/or the standards of other 

organizations. The advice of manufacturers, users, trade associations, jurisdictions and/or loss control specialists was 
also considered. 

1.3.2. The requirements of this standard reflect tests and practices used to examine characteristics of indicating valves for the 
purpose of obtaining certification. Indicating valves having characteristics not anticipated by this standard may be 
certified if performance equal, or superior, to that required by this standard is demonstrated.  

1.4. BASIS FOR CERTIFICATION 
Certification is based upon satisfactory evaluation of the product and the manufacturer in the following areas: 

1.4.1. Examination and tests on production samples shall be performed to evaluate: 

• The suitability of the product; 
• The performance of the product as specified by the manufacturer and required for certification; and as far  

as practical,  
• The durability and reliability of the product. 

1.4.2. An examination of the manufacturing facilities and audit of quality control procedures shall be made to evaluate the 
manufacturer's ability to consistently produce the product which was examined and tested. Subsequent surveillance may 
be required by the certification agency in accordance with the certification scheme to ensure ongoing compliance. 
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1.5. BASIS FOR CONTINUED CERTIFICATION 
1.5.1. The basis for continual certification may include, but is not limited to, the following based upon the certification scheme 

and requirements of the certification agency: 

• Production or availability of the product as currently certified; 
• The continued use of acceptable quality assurance procedures; 
• Satisfactory field experience; 
• Compliance with the terms stipulated in the certification; 
• Satisfactory re-examination of production samples for continued conformity to requirements; and, 
• Satisfactory surveillance audits conducted as part of the certification agency’s product surveillance program. 

1.6. EFFECTIVE DATE 
The effective date of this certification standard mandates that all products tested for certification after the effective date shall satisfy 
the requirements of this standard.  

The effective date of this standard is eighteen (18) months after the publication date of the standard for compliance with  
all requirements. 

1.7. SYSTEM OF UNITS 
Units of measurement used in this standard are United States (U.S.) customary units. These are followed by their arithmetic 
equivalents in International System (SI) units, enclosed in parentheses. The first value stated shall be regarded as the requirement. 
The converted equivalent value may be approximate. Conversion of U.S. customary units is in accordance with  
ANSI/IEEE/ASTM SI 10.  

One unit of measurement (liters), outside of, but recognized by SI, is commonly used in international fire protection and is used in 
this standard. 

1.8. NORMATIVE REFERENCES 
The following documents are referred to in the text in such a way that some or all of their content constitutes requirements of this 
document.  For dated references, only the cited edition applies.  

IEEE/ASTM SI 10, American National Standard for Use of the International System of Units (SI): The Modern Metric System 

ANSI/ASME B16.5, Pipe Flanges and Flanged Fittings 

ASME/ANSI B1.20.1, Pipe Threads, General Purpose (Inch)  

ASME B36.10M, Welded and Seamless Wrought Steel Pipe 

ASTM D471, Standard Test Method for Rubber Property - Effect of Liquids 

ASTM D572, Standard Test Method for Rubber - Deterioration by Heat and Oxygen 

ASTM D2444, Standard Test Method for Determination of the Impact Resistance of Thermoplastic Pipe and Fittings By Means of A Tup 
(Falling Weight) 

American Water Works Association (AWWA) C606, Joints, Grooved and Shouldered Type 

National Electrical Manufacturers Association (NEMA) Standards Publication 250, Enclosures for Electrical Equipment 
(1000 Volts Maximum) 
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1.9. DEFINITIONS 
For purposes of this standard, the following terms apply: 

Accepted Installations acceptable to the authority having jurisdiction and enforcing the applicable 
installation rules. Acceptance is not a characteristic of a product. It is installation specific. A 
product accepted for one installation may not be acceptable elsewhere. 

Corrosion Resistant Having resistance to corrosion equal to or exceeding that of bronze alloy having a minimum 
copper content of 80 percent, or constructed of 300 or 400 Series Stainless Steel. 

Flanged End Valves Valves having flanged ends per the dimensional values shown in ANSI/ASME B16.5, Pipe Flanges 
and Flanged Fittings, as a default. Flanges to other national or international standards shall be 
evaluated on a case-by-case basis. 

Grooved End Valves A grooved end valve is characterized by having grooved ends cast or subsequently machined on 
the inlet and outlets of the valve body; such that the valve may be installed in the sprinkler 
system piping using certified  grooved end couplings. Manufacturers are allowed to define their 
own dimensional values in order to achieve higher performance for the assembled joint. 
However, most grooved end connections follow the dimensional values shown in AWWA C606, 
Joints, Grooved and Shouldered Type, for IPS Pipe. 

Indicating Valve An indicating valve is a valve that indicates orientation of the ball or disc by visual observation. 
The position of the valve ball or disc may also be monitored by the use of supervisory switches. 

Lug Style Valves This valve type refers to a butterfly valve design wherein tapped holes are machined into “lugs” 
found around the circumference of the valve body. This allows for flange bolting to connect to 
each side of the valve during installation in the sprinkler system piping. For the purposes of this 
standard, lug style valves shall comply with the dimensional values shown in ANSI/ASME B16.5, 
Pipe Flanges and Flanged Fittings. Lug style valves manufactured to other national or 
international standards shall be evaluated on a case-by-case basis. 

Maximum Operating Torque The maximum torque required to either open or close a valve. The opening maximum operating 
torque is the maximum torque, measured at the handwheel shaft, necessary to translate a 
closed valve (against the valve stops) to the full open position. While closed, the valve will be 
subjected to an upstream pressure equal to the rated working pressure. The closing maximum 
operating torque is the maximum torque necessary to translate a full open valve to the full 
closed position. The torque shall be measured as the valve is closed against the flow rate 
developed by a fluid velocity of 20 ft/sec (6.1 m/sec) in Schedule 40 steel pipe. 

Rated Working Pressure This is the maximum sustained pressure at or below which the valve shall operate trouble free. 
This also sets the basis for the testing described in Section 4, Performance Requirements. 

Schedule 40 Steel Pipe For the purposes of this Approval Standard, references have been made to “Schedule 40" steel 
sprinkler pipe. In all cases, the reference is made to the pipe dimensions outlined in ASME 
B36.10M, Welded and Seamless Wrought Steel Pipe. It is important to note that other national or 
international standards also make reference to “Schedule 40" pipe but may in fact have different 
dimensions for the same nominal pipe size. 

Threaded End Valves A threaded end valve is characterized by having threads machined into the valve body and 
endplate such that the valve may be installed in a threaded pipe system. For the purposes of this 
standard, threaded end refers to ASME/ANSI B1.20.1, Pipe Threads, General Purpose (Inch), for 
tapered pipe threads. Other thread forms may be acceptable on a case-by-case basis. 
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Ultimate Operator  
Torque (UOT) 

The ultimate operator torque (UOT) is defined as the input torque applied to the operator 
handwheel or crank, with the disc or ball blocked in the open position that causes a component 
inside the gear operator to fail. 

Wafer Style Valves This valve type refers to a butterfly valve design wherein the valve is placed between two pipe 
flanges and held in place by the flange bolting. In this style of valve, the flange bolts surround the 
valve but do not connect to the valve directly. 
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2 GENERAL INFORMATION  

2.1. PRODUCT INFORMATION 
2.1.1. These valves usually have six major components: a body, valve operator, drive shaft, resilient or metal seat, disc or ball, 

and visual indicator. 

2.1.2. The valve operator is a gear box mechanism that is mounted on top of the valve body. A handwheel or crank provides the 
input torque to the operator that rotates the disc or ball through the valve drive shaft. The gear box provides a torque 
multiplier ratio, such that the output torque to the disc is several multiples of the input (handwheel or crank) torque. This 
ratio also results in an incremental turn of the valve element for every full turn of the handwheel or crank. This prevents 
closing the disc or ball rapidly, and therefore precludes water hammer. 

2.1.3. The disc or ball is mounted in the waterway of the valve body and controls waterflow when it is rotated between 0E and 
90E (fully opened to fully closed). 

2.1.4. The indicator is the top most component of the valve operator and is assembled directly to the drive shaft. It shows the 
position of the disc or ball in the waterway at all times, even after the determination of the Ultimate Operator Torque. 

2.1.5. In order to meet the intent of this standard, indicating valves must be examined on a model-by-model, type-by-type, 
manufacturer-by-manufacturer, and plant-by-plant basis. This is predicated on the basis that identical designs, fabricated 
in identical materials by different manufacturers or, even by different plants of the same manufacturer, have been seen to 
perform differently in testing. Sample indicating valves, selected in conformance to this criterion, shall satisfy all of the 
requirements of this standard. 

2.2. APPLICATION REQUIREMENTS 
2.2.1. The manufacturer shall provide, at a minimum, the following preliminary information with any request for  

certification consideration: 

• A complete list of all models, types, sizes, and options for the products or services being submitted for  
certification consideration; 

• General assembly drawings, one complete set of manufacturing drawings, materials list(s) and physical property 
specifications, anticipated marking format, brochures, sales literature, specification sheets, installation, operation 
and maintenance procedures; and 

• The number and location of manufacturing facilities. 

2.2.2. All documents shall be controlled by the manufacturer’s Quality Assurance procedures and shall identify the 
manufacturer's name, document number or other form of reference, title, date of last revision, and revision level. All 
documents shall be provided with English translation. 

2.3. REQUIREMENTS FOR SAMPLES FOR EXAMINATION 
2.3.1. Following authorization of a certification examination, the manufacturer shall submit samples for examination and testing 

based on the following:  

• Sample requirements to be determined by the certification agency.  

2.3.2. Requirements for samples  may vary depending on design features, results of prior or similar testing, and results of any 
foregoing tests.  

2.3.3. The manufacturer shall submit samples representative of production. Any decision to use data generated using 
prototypes is at the discretion of the certification agency. 

2.3.4. It is the manufacturer's responsibility to provide any necessary test fixtures, such as those which may be required to 
evaluate the valves. 
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3 GENERAL REQUIREMENTS 

3.1. REVIEW OF DOCUMENTATION 
3.1.1. During the initial investigation and prior to physical testing, the manufacturer's specifications, and details shall be 

reviewed to assess the ease and practicality of installation and use. The certification examination results may further 
define the limits of the final certification. 

3.2. PHYSICAL OR STRUCTURAL FEATURES − VALVE 
3.2.1. Indicating valves shall be designed for a minimum rated working pressure of 175 psi (1205 kPa). 

3.2.2. Indicating valves shall have wafer, lug, flanged, grooved or threaded end connections. Other types of end connections 
shall be evaluated on a case-by-case basis. 

3.2.3. The indicating valve shall provide either a single or double waterway when it is in the wide open position. The total area of 
this waterway shall not be less than 60 percent of the internal cross-sectional area of the connecting pipe. 

3.2.4. The disc or ball assembly and disc or ball shaft shall be capable of withstanding a torque applied to the handwheel or 
crank of at least three times the torque required to open the valve against a hydrostatic pressure differential equal to the 
rated working pressure. 

3.2.5. The valve shall have a stem seal which prevents water within the body from escaping to atmosphere. 

3.2.6. Valves submitted for testing shall be true production samples and shall be free of sharp edges, burrs or other 
imperfections liable to injure the installer or interfere with proper assembly of the unit. 

3.3. PHYSICAL OR STRUCTURAL FEATURES − GEAR OPERATOR 
3.3.1. It shall be possible to lock or chain the valve or operator so that the valve disc or ball cannot be moved from the fully open 

position without use of bolt cutters. A chain or cable and padlock are an acceptable locking method. Once locked, the 
valve shall not travel more than 5 percent of its full travel. 

3.3.2. The valve operator, and associated body and operator support components, shall be capable of withstanding a torque 
applied to the handwheel or crank of at least three times the torque required to open the valve against a hydrostatic 
pressure differential equal to the rated working pressure. 

3.3.3. If rotary motion is employed to operate the valve, the direction to open shall be counterclockwise. 

3.3.4. Stops shall be provided to ensure that the disc or ball is properly positioned in the waterway at fully open and closed 
positions. Externally adjustable stops are acceptable. 

3.3.5. The handwheel or crank shall be pinned or permanently assembled to the operator drive shaft. 

3.3.6. The indicator flag shall indicate the position of the disc/ball at all times, (See Section 4.7.1). 

3.3.7. Valves submitted for evaluation with supervisory switches shall have a wiring diagram and electrical voltage/ampere 
requirements labeled on the operator cover. The markings shall be cast or provided on a permanently-marked, legible, 
corrosion-resistant nameplate, permanently fastened to the operator cover. Alternative markings shall be reviewed on a 
case-by-case basis. 

3.3.8. Indicating valves submitted for outdoor service shall be equipped with an enclosure that is resistant to incidental contact 
with the enclosed equipment, rain, external icing, and dust. The enclosure gaskets shall not be damaged when the 
enclosure is opened for servicing as needed. 
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3.4. MARKINGS  
3.4.1. The following minimum information shall be in cast characters on the valve and/or shown on a permanently-marked, 

legible, corrosion-resistant nameplate, permanently fastened to the valve. External adhesive labels are not permitted for 
use as valve markings. 

• Manufacturer’s name or trademark; 
• Valve size; 
• Manufacturers date code, (i.e. mm/yy); 
• Rated working pressure; 
• Model designation; 
• The certification agency’s mark of conformity,  
• Manufacturing source code where necessary; and 
• Valves with supervisory switches shall have a wiring diagram and electrical voltage/ampere requirements labeled on 

the operator cover. (Please refer to Section 3.3.7 for more information on this requirement.) 

3.4.2. The words “OPEN” and “CLOSED” (or “SHUT”) shall be in cast letters or stamped on the cover of the valve operator. The 
indicator shall point to these words when the valve is fully open or closed. Raised arrowheads or similar symbols may be 
placed near these words to show more precisely the extreme positions of the valve. 

3.4.3. An arrow showing the direction of opening shall be cast on the assembly, marked in a fixed nameplate, or stamped on the 
handle or handwheel. All letters and symbols shall be large enough to be easily read by a person standing 3 ft (0.9 m) from 
the valve. 

3.4.4. The model or type identification shall correspond with the manufacturer's catalog designation and shall uniquely identify 
the certification agency’s mark of conformity. 

3.4.5. The certification agency’s mark shall be displayed visibly and permanently on the product and/or packaging as appropriate 
and in accordance with the requirements of the certification agency. The manufacturer shall exercise control of this mark 
as specified by the certification agency and the certification scheme. 

3.4.6. All markings shall be legible and durable. 

3.5. MANUFACTURER’S INSTALLATION AND OPERATION INSTRUCTIONS 
3.5.1. Maintenance, operation and installation instructions, including any special dimensional requirements, shall be furnished 

by the manufacturer with each valve. 

3.5.2. The instruction manual shall outline in detail the field procedures for repairing the valve assembly. It shall conspicuously 
include the statement: 

“ALL REPLACEMENT PARTS MUST BE OBTAINED FROM THE MANUFACTURER TO ASSURE PROPER OPERATION OF THE 
VALVE, AND TO MAINTAIN APPROVAL OF THE DEVICE.” 

The manual shall be reviewed for completeness and ease of comprehension. 

3.6. MATERIALS 
All materials used in these indicating valves shall be suitable for the intended application. Particular consideration shall be given to 
the corrosion resistance of the materials used for the ball or disc, the stem, bushings and seals. Gear operator housings shall be 
made from materials with melting points greater than 1470 °F (800 °C) are not acceptable. Alternative materials may be considered, 
provided they meet the intended performance requirements. When unusual materials are used, special tests may be necessary to 
verify their suitability. All components shall withstand the normal abuse of shipping, handling and installation. 
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3.7. CALIBRATION 
3.7.1. All equipment used to verify the test parameters shall be calibrated within an interval determined on the basis of stability, 

purpose, and usage. A copy of the calibration certificate for each piece of test equipment is required. that the certificate 
shall indicate that the calibration was performed against working standards whose calibration is certified and traceable to 
an acceptable reference standard and certified by an accredited ISO/IEC 17025 accredited calibration laboratory. The test 
equipment must be clearly identified by label or sticker showing the last date of the calibration and the next due date. A 
copy of the service provider’s accreditation certificate as an ISO/IEC 17025 accredited calibration laboratory should  
be available.     

3.7.2. When the inspection equipment and/or environment is not suitable for labels or stickers, other methods such as etching 
of control numbers on the measuring device are allowed, provided documentation is maintained on the calibration status 
of thus equipment. 
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4 PERFORMANCE REQUIREMENTS 

4.1. EXAMINATION 
4.1.1. The indicating valve(s) shall conform to the manufacturer’s drawings and specifications and to the certification  

agency’s requirements. 

4.1.2. Sample valves shall be examined and compared to drawings and specifications. It shall be verified that the samples 
conform to the physical and structural requirements described in Section 3, General Requirements. 

4.2. BALL OR DISC STRENGTH 
4.2.1. The valve ball or disc shall be able to withstand exposure to hydrostatic pressure of two times the rated working pressure 

for five minutes without functional impairment. During and at the conclusion of the test, no fracture, permanent distortion, 
or functional impairment shall occur. After this test the valve shall be fully operable and shall comply with the leakage 
requirements in Section 4.3 (Seat Leakage). 

4.2.2. A sample valve of each size shall be closed. With one side open to atmosphere, the other side shall be hydrostatically 
pressurized to two times the rated working pressure. The test pressure shall be held for five minutes. For this strength test 
leakage past the seat is allowed. The test pressure must be maintained for the duration of the test. This test shall be 
repeated for both directions of flow. 

4.3. SEAT LEAKAGE 
4.3.1. This test shall be conducted after the Ball/Disc Strength test, (Section 4.2). For metal to metal seated indicating valves; 

leakage shall not exceed one fluid ounce per hour (30 cm3/h) at or below the rated working pressure, and shall not exceed 
one fluid ounce per hour per inch (30 cm3/h/25.4 mm) of nominal valve size at 125 percent of the rated working pressure. 
Resilient seated indicating valves shall not leak. 

4.3.2. With one side open to atmosphere, the other side of each size valve shall be hydrostatically tested at 100 percent of the 
rated working pressure and 125 percent of the rated working pressure. The test shall be conducted for a duration of five 
minutes at each pressure. Leakage, if any, shall be measured and compared to allowed limits based on the seat type. 

4.4. STEM SEAL 
4.4.1. Stem seals shall not leak when subjected to a hydrostatic pressure equal to the rated working pressure. 

4.4.2. A sample valve of each size with the ball or disc in a partially open position shall be subjected to its rated working pressure 
for five minutes with no visible stem leakage. Cycling of the ball or disc six times during this time span shall not cause 
leakage past the stem seal. 

4.5. HYDROSTATIC STRENGTH 
4.5.1. Valve bodies shall withstand a hydrostatic pressure of four times the rated working pressure without rupture, cracking or 

permanent distortion. 

4.5.2. With the ball or disc in the partially open position, valve bodies of each valve size shall be subjected to a hydrostatic 
pressure of 700 psi (4825 kPa) or four times the rated working pressure, whichever is greater, for a duration of five minutes. 
There shall be no visible rupture, cracking, or permanent distortion to the valve body as a result of this test. 
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4.6. VALVE ASSEMBLY STRENGTH 
4.6.1. The indicating valve shall be capable of withstanding an input torque of at least three times the maximum operating 

torque, applied to the handwheel or crank, required to operate the valve against a flow developed by a line velocity of 20 
ft/sec (6.1 m/sec) when open, and rated working pressure when closed. The maximum value for operating torque values 
shall not exceed those developed by an 80 lb (36.3 kg) tangential force applied to the grip surface of the handwheel or 
crank in the direction of rotation. At the conclusion of this test, the valve shall function properly from the fully open to the 
fully closed position, and shall meet the seat leakage requirements as described in Section 4.3, Seat Leakage. 

4.6.2. Tests shall be conducted to determine the maximum operating torque, applied to the valve handwheel, required to open 
and close the valve against a flow developed by a line velocity of 20 ft/sec (6.1 m/sec) when open, and rated working 
pressure when closed. These torque readings may be obtained during Close Quarters Durability testing, (Section 4.9) or 
Friction Loss Determination testing (Section 4.10) as the test set-ups are identical. If the manufacturer has already 
generated these values, spot checks shall be made to verify the submitted data. The maximum operating torque shall not 
exceed those developed by an 80 lb (36.3 kg) tangential force applied to the grip surface of the handwheel or crank in the 
direction of rotation. 

4.6.3. An input torque shall be applied to the valve operator while the disc or ball is held in the open position. This input torque 
shall be three times the maximum test value as determined in Section 4.6.2. The disc or ball shall be blocked open using a 
material that minimizes the chance of damage to the sealing surfaces during this test. After the input torque is released, 
the valve shall be capable of its full range travel without sticking, binding, etc. 

 

Figure 4.6.4 - Valve Operator Strength 

 
4.6.4. A 200 lb (91 kg) tangential force shall be applied to the handwheel or crank in such a manner as to stress the open and 

closed stops within the operating mechanisms without ensuing damage (See Figure 4.6.4). After the 200 lb (91 kg) 
tangential force has been released, the valve shall be capable of its full range of travel without sticking, binding, etc. 

4.6.5. After the tests in Section 4.6.3 and 4.6.4 have been completed, the valve shall meet the seat leakage requirements as 
described in Section 4.3, Seat Leakage. The valve and operator assembly shall not be damaged as a result of this test. 
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4.7. ULTIMATE OPERATOR TORQUE 
4.7.1. The Ultimate Operator Torque shall be determined by blocking the disc or ball in the partially open position and applying 

an increasing input torque to the handwheel until there is a failure of a gear operator component. The failed component 
shall be located within the operator housing so that a protective cover must be removed to replace it. The failure 
component shall not disturb the relationship between the position of the disc or ball and the indicator flag at any time. 

• It shall not be necessary to remove the valve from the sprinkler system piping to replace the failed gear  
operator component. 

• In the event of failure of the gear operator component, it shall be possible to manually open and/or close the valve 
using tools of the trade, but only after removing the operator cover. 

• The disc/ball shaft shall not be able to be ejected due to the forces caused by the valve’s rated working pressure 
during replacement of the failed gear operator component. 

4.7.2. With the valve disc or ball blocked in the partially open position, the input torque applied to the valve operator shall be 
increased until there is a failure of a component of the gear operator. 

Method of Determining Ultimate Operator Torque 

4.7.2.1. Block the disc or ball in a partially open position. The failure of the gear operator component shall not disturb 
the relationship between the position of the disc or ball and the indicator flag. 

4.7.2.2. Apply a torque directly to the handwheel (crank) or input shaft of the operator. If an exterior section of weakness 
[such as the pinning of the handwheel (crank) to the shaft] is incorporated in the design in order to satisfy the 
requirements of other approval agencies, the exterior section of weakness may be bypassed. 

4.7.2.3. Using a torque wrench, turn the handwheel shaft until there is no longer an increase or until there is a decrease 
or sudden drop of the torque value observed on the dial of the torque wrench. The maximum torque value 
observed on the torque wrench dial is considered the Ultimate Operator Torque. At that point, determine if a 
component within the gear operator has either failed or the yield strength of the material has been exceeded. If 
failure cannot be detected, continue until failure can be detected. 

4.8. DURABILITY TEST 
4.8.1. Each size of indicating valve shall be capable of 1000 full cycles opening against the rated working pressure, and closing 

against the flow developed by a line velocity of 10 ft/sec (3.0 m/sec). After the completion of the cycling test, the valve 
shall be fully operable and shall comply with the seat leakage requirements in Section 4.3 (Seat Leakage) and the stem 
seal requirements in Section 4.4 (Stem Seal). At the conclusion of 1000 cycles the operating torque required to open the 
valve against a hydrostatic pressure differential equal to the rated working pressure, shall not exceed the values in the 
Table 4.8.1 as a result of this test. 

 

Table 4.8.1.  Operating Torques Required to Open 

Pre-Durability Testing 

Initial Torque 

Post Test Allowable 

Variation 

lbf·ft (N·m) lbf·ft N·m 

10 and under (13 and under) ± 2 (± 2.7) 

11 through 20 (14 through 27) ± 3 (± 4.1) 

21 through 50 (28 through 68) ± 5 (± 6.8) 

51 and up (69 and up) ±10 percent 

 

  



Examination Standard for Indicating Valves (Butterfly or Ball Type) 

 

1112  |  12/2020 FM APPROVALS  |  Page 12 of 25 

 

 

4.8.3.   

4.8.3.1. Prior to the start of the durability test, a sample closed valve of each size shall be hydrostatically pressurized to 
the rated working pressure for five minutes to verify that there is no seat or stem leakage. The sample valve shall 
then be installed in a flow line and cycled 1000 times through its full range of travel. Prior to the start of the 
durability test, the torque required at the handwheel shall be measured by opening the closed valve against 
rated working pressure, and closing the valve against the flow developed by a line velocity of 10 ft/sec (3.0 
m/sec). During the test, the speed of rotation shall be approximately 1 cycle per minute. The manufacturer shall 
provide either a means to operate the valve, or an adapter to connect to certification agency’s test equipment 
(See Appendix D) to facilitate the application of 1000 cycles. At the conclusion of 1000 cycles, the torque to 
operate the valve shall again be measured as stated above. 

4.8.3.2. Following this test, the valves shall be subjected to the stem and seat leakage tests detailed above. 

4.8.3.3. The valve shall then be disassembled, and all moving parts shall be visually examined for signs of excessive 
wear or damage. 

 

Table 4.8.2.  Durability Flow Rates, 10 ft/sec (3.0 m/sec) 

Nominal Valve Size Flow 

in. gal/min (L/min) 

1 25 (95) 

1-1/4 45 (170) 

1-1/2 65 (245) 

2 105 (395) 

2-1/2 150 (570) 

3 230 (870) 

3-1/2 310 (1175) 

4 395 (1495) 

5 625 (2365) 

6 900 (3405) 

8 1560 (5905) 

10 2460 (9310) 

12 3525 (13 345) 
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4.9. CLOSE QUARTERS DURABILITY TEST - BUTTERFLY TYPE 
4.9.1. The valve shall be capable of withstanding the water flow dynamics of installation at the discharge of an elbow. 

Representative samples of the indicating butterfly valve product line shall be installed at the discharge of an elbow and 
subjected to the flow rate resulting in a line velocity of 20 ft/sec (6.1 m/sec) in Schedule 40 pipe of the same nominal size. 
For the purposes of this test, the elbow shall be defined as having a center to end dimension as shown in Table 4.9.1A for 
grooved connections and Table 4.9.1B for threaded connections, or smaller radius. The input torque to open and close the 
valve shall be recorded at each orientation shown in Figure 4.9.2. Subsequently, the valve will be subjected to a water 
velocity of 20 ft/sec (6.1 m/sec) for a period of 60 minutes while in the full OPEN position. The valve shall be installed and 
tested in each of the orientations shown below. The manufacturer is given the option of using separate valves for each 
orientation, or using the same valve for both orientations. At the end of the flow test, the valve shall show no signs of 
failure, functional impairment, and shall comply with the Seat Leakage requirements of Section 4.3. 

 

Table 4.9.1A Dimensions for Grooved Elbow Connections 

Valve Size Center to End Dimension 

NPS in. (mm) 

2 3.25 (82.5) 

2-1/2 3.75 (85.5) 

3 4.25 (108.0) 

3-1/2 4.50 (114.5) 

4 5.00 (127.0) 

5 5.50 (149.5) 

6 6.50 (165.0) 

8 7.75 (197.0) 

10 9.00 (228.5) 

12 10.00 (254.0) 

 

Table 4.9.1B Dimensions for Threaded Elbows 

Valve Size Center to End Dimension 

NPS in. (mm) 

1 1.50 (38.0) 

1-1/4 1.75 (44.5) 

1-1/2 1.94 (49.5) 

2 2.25 (57.0) 
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4.9.2. Prior to the start of the close quarter durability test, the valve shall be subjected to the Seat Leakage test described in 
Section 4.3. The valve shall then be installed in either orientation shown in the figures below and opened against rated 
working pressure and closed against the flow developed by a line velocity of 20 ft/sec (6.1 m/sec). The input torque 
readings shall be taken three times and averaged. The valve shall be then cycled to the full OPEN position and the water 
velocity shall be set to 20 ft/sec (6.1 m/sec) for a period of 60 minutes. At the conclusion of the flow test, the valve shall be 
removed from the flow line and cycled from OPEN to CLOSE to OPEN without signs of sticking, binding, or functional 
impairment as a result of the test. Subsequently, the valve shall be subjected to the Seat Leakage test described in Section 
4.3. Repeat the test for the same size valve in the second orientation. 

Figure 4.9.2 Close Quarter Durability Orientations 

 

4.10. FRICTION LOSS DETERMINATION 
4.10.1. The construction of the valve shall be such that obstruction to the passage of water through the valve body is minimal. 

With the ball or disc in the full open position, the loss in pressure through the valve shall not exceed 5.0 psi (35 kPa) at a 
flow producing a velocity of 20 ft/sec (6.1 m/sec) in Schedule 40 steel pipe of the same nominal diameter as the valve. 

4.10.2. Tests shall be conducted to show that the friction loss through each nominal size valve does not exceed 5.0 psi  
(35 kPa) at the flow rates shown in Table 4.10.2. These flows have been calculated based on a fluid velocity of 20 ft/sec 
(6.1 m/sec) in Schedule 40 steel sprinkler pipe. This test may be waived at the examining engineer’s option if drawing and 
calculation reviews of manufacturer’s flow data are satisfactory. (Note: For valves larger than 12 in. nominal size, it shall 
be the responsibility of the manufacturer to submit friction loss data or calculations showing compliance.) For valves 
corresponding to metric sizes, the manufacturer shall indicate the metric pipe to be used in the evaluation. 

 

Table 4.10.2. - Friction Loss Flows, 20 ft/sec (6.1 m/sec) 

Nominal Valve Size Flow 

in. gal/min (L/min) 

1 55 (210) 

1-1/4 95 (360) 

1-1/2 125 (475) 

2 210 (795) 

2-1/2 300 (1135) 

3 460 (1740) 

3-1/2 615 (2330) 

4 795 (3010) 

5 1245 (4715) 

6 1800 (6815) 
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Nominal Valve Size Flow 

in. gal/min (L/min) 

8 3120 (11 810) 

10 4915 (18 605) 

12 7050 (26 685) 

4.11. VISIBILITY 
4.11.1. The indicator shall clearly show the disc or ball position at distances up to 10 ft (3 m) for valves 2-1/2 in. nominal size or 

smaller, and at 50 ft. (15 m) for larger sizes, when viewed by an informed observer. It shall not be necessary for the 
observer to be able to read the lettering to determine that the valve is open. 

4.11.2. A sample valve shall be placed indoors under a light source generating approximately 50 lumen/ft2 (538 lux). The indicator 
shall be in either the open or close position, but the valve disc or ball shall not be visible. At different times, at least four 
observers who have 20/20 vision (normal or corrected) and knowledge of the correct relationship between an indicator 
and connecting pipe, shall stand 10 ft (3 m) from a valve 2-1/2 in. nominal size and smaller, or 50 ft (15 m) from a valve 3 in. 
nominal size and larger, and attempt to determine whether the valve is open or closed. Their view will be blocked while the 
target indication is changed. Each will correctly identify the position of the disc or ball by observation of the indicator. 

4.12. ORIENTATION 
4.12.1. The valve and indicator shall be designed such that the parts can be assembled in only one orientation. The orientation of 

the indicator to the disc or ball shall be maintained at all times. 

4.12.2. One or more sample valves shall be disassembled and attempts made to reassemble the parts with the indicator and disc 
or ball improperly oriented (90° out of phase) to each other. It shall be impossible to accomplish this. 

4.13. HANDWHEEL OR CRANK STRENGTH 
4.13.1. The handwheel or crank shall be capable of withstanding a 300 lb (136 kg) force applied normal to the plane of rotation at a 

point along its perimeter or outer extremity. No damage shall occur as a result of this test. 

4.13.2. The handwheel or crank shall be subjected to a 300 lb (136 kg) force normal to the plane of rotation and at a point along its 
perimeter or outer extremity (See Figure 4.13.2). 

Figure 4.13.2 - Handwheel or Crank Strength 
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4.14. WATER HAMMER 
4.14.1. No water hammer shall occur when representative sample valves are closed as rapidly as possible at a flow producing a 

velocity of 20 ft/sec (6.6 m/sec) in Schedule 40 steel pipe of the same nominal pipe size as the valve. 

4.14.2. In the presence of a flow rate producing a line velocity of 20 ft/sec (6.6 m/sec) in Schedule 40 steel pipe of the same 
nominal pipe size as the valve, the sample valves shall be manually closed as quickly as possible. No evidence of water 
hammer shall be observed. Valves with gear type operators that require more than 10 turns to close are acceptable. 

4.15. INDICATOR STRENGTH 
4.15.1. The indicator shall be able to withstand sudden impacts without fracturing or breaking or losing alignment with respect to 

the ball or disc position. 

4.15.2. For each nominal size valve a 5 lb (2.3 kg), 2 in. (50 mm) diameter, cylindrical steel weight with a B-tup profile as defined in 
ASTM D2444, Standard Test Method for Determination of the Impact Resistance of Thermoplastic Pipe and Fittings by 
Means of a Tup (Falling Weight), shall be dropped from a height of 10 ft (3 m) onto the indicator. There shall be no 
fracturing, breaking, or changing in alignment between the indicator and the ball or disc position as a result of this test. The 
test shall be conducted so that the weight falls directly onto the top of the indicator with the valve in the vertical 
orientation, as if the valve is installed in a horizontal run. 

4.16. WATER ABSORPTION TEST − RESILIENT SEATED VALVES ONLY 
4.16.1. For resilient seated valves, sealing surfaces shall not exceed water absorption limits specified in Section 4.16.2. 

4.16.2. A specimen of the valve sealing surfaces supplied by the manufacturer shall be maintained in water at a temperature of 
212 EF (100 EC) for 6 hours. The comparative ability of the sealing material to withstand the effect of water shall be 
evaluated in accordance with ASTM D 471, Standard Test Method for Rubber Property - Effect of Liquids. At the end of this 
period, any change in the sample shall not exceed 1.5 percent of the original thickness or weight. 

4.17. AGING TEST 
4.17.1. For resilient seated valves, aging shall not promote cracking of facings. 

4.17.2. A specimen of the valve rubber facing, approximately 1 in. x 3 in. (25 mm x 75 mm), supplied by the valve manufacturer 
shall be subjected to an accelerated aging test in accordance with ASTM D572 - Standard Test Method for Rubber - 
Deterioration by Heat and Oxygen. The test duration shall be 96 hours. After the test the specimen shall be examined  
for resilience. No cracking shall occur when the sample is bent double, (i.e. 180° outside bend radius of 2 times the 
material thickness). 

4.18. CORROSION PROTECTION COATING 
4.18.1. All materials used as corrosion resistant coatings that are required to ensure effectiveness of the valve seal shall resist 

separation from the corrosion protected material. No evidence of separation of the coating material from the base 
material, such as blistering, peeling, flaking, or delaminating shall result. 

4.18.2. Four test coupons, of the same material as the valve body, supplied by the valve manufacturer, prepared from cylindrical 
tubes measuring 6 inches (152 mm) in diameter by 4 inches (102 mm) long and split lengthwise shall be coated. On each 
sample an ‘‘X’’ of at least 2 in. (51 mm) length on each leg shall be scribed with a sharp instrument through the coating 
material to the metal substrate on both the inside and outside surfaces. The scribed test coupons shall then be immersed 
in a non-reactive container of deionized water at a temperature of 38˚F (3˚C) for 30 days. The samples shall be arranged 
so that they do not come in contact with the container or other samples. Following this test, the water temperature shall 
be raised to 150˚F (66˚C) and the same test coupons shall remain immersed for an additional 30 days. At the conclusion 
of this testing the coupon shall then be visually examined to determine if blistering, peeling, flaking or delaminating  
has occurred. 
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4.19. SUBMERGED SERVICE 
4.19.1. Valves that are to be located in pits shall operate properly when submerged for prolonged periods. 

4.19.2. Valves intended for submerged service shall be subjected to long term exposure in simulated sea water. The valve shall be 
submerged for 6 months in simulated sea water compounded of 2.7 percent sodium chloride, 0.4 percent magnesium 
chloride, 0.2 percent magnesium sulfate, 0.1 percent calcium sulfate and 96.6 percent deionized water by weight. On 
completion of the test the maximum torque required to operate the valve shall be within the operating torque variance 
shown in Table 4.8.1 of the original test valve as determined in Section 4.6.2.1. The maximum torque shall be determined 
as performed in Section 4.6.2.1. 

4.20. SUPERVISORY SWITCHES − ACTIVATION 
4.20.1. The switch shall activate before the handwheel has been rotated 2 full turns from its full OPEN position. 

4.20.2. Manually cycle valve from OPEN to CLOSE noting where the switches activate. 

4.21. SUPERVISORY SWITCHES − CYCLIC 
4.21.1. The switch shall continue to activate after being subjected to 1000 cycles while under full electrical load. For reference, 

one cycle is considered OPEN to CLOSE to OPEN. Following this test the switch shall activate before the handwheel has 
been rotated 2 full turns from its full OPEN position. 

4.21.2. The valve shall be cycled 1000 times under full electrical load, where one cycle is OPEN to CLOSE to OPEN. Following the 
cycling the valve shall be manually cycled from OPEN to CLOSE, noting where the switches activate. 

4.22. SUPERVISORY SWITCHES − ENVIRONMENTAL 
4.22.1. The switch shall continue to activate following exposure to each of the environments shown in Tables 4.22.2a or 4.22.2b, 

depending on the valves intended use. Following this test the switch shall activate before the handwheel has been rotated 
2 full turns from its full OPEN position. 

4.22.2. The switch shall continue to activate after 24 hours exposure to each of the environments shown in Table 4.22.2a for 
valves intended for indoor service only and Table 4.22.2b for valves intended for indoors or outdoor service. Following the 
environmental testing the valve shall be manually cycled from OPEN to CLOSE noting where the switches activate. 

Table 4.22.2a  Indoor Service Only 

Test Description 
Parameters 

°F (°C) 

Cold Environment 32 (0) 

Warm Environment 120 (49) 

Humid Environment 
100 (38) 

and 90 percent Relative Humidity 

 

Table 4.22.2b  Indoor and Outdoor Service 

Test Description 
Parameters 

°F °C 

Cold Environment -40 (-40) 

Warm Environment 140 (60) 

Humid Environment 
100 (38) 

and 90 percent Relative Humidity 
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4.23. SUPERVISORY SWITCHES − OUTDOOR SERVICE 
4.23.1. Indicating valves for outdoor service shall be subjected to a rain test. Following this test the gear operator cover shall be 

removed and the inside of the gear box shall be examined for signs of water entry. No water shall be allowed inside the 
gear operator as a result of this test. 

4.23.2. The top and all sides of the gear operator enclosure shall be subjected to the water spray created by three rain test spray 
nozzles when orientated as indicated in Figure 5-1, NEMA Standard 250, Enclosures for Electrical Equipment (1000 Volts 
Maximum). The supply water pressure shall be maintained at 5 psi (34.5 kPa) at each head for a period of one hour. The 
spray test heads shall comply with Figure 5-2 of NEMA Standard 250, Enclosures for Electrical Equipment (1000 Volts 
Maximum) or equivalent as deemed by the certification agency. Following the rain test the gear operator cover shall be 
removed and the inside of the gear box shall be visually examined for signs of water entry. 

4.24. SUPERVISORY SWITCHES – DIELECTRIC 
4.24.1. The switch shall withstand, for a time period one minute, high potential applied between the switch contacts and the valve 

enclosure (body), and between the switch contacts and the switch enclosure. During this test there shall be no signs of 
arcing or breakdown. 

4.24.2. The voltage, based on the switch rating, as shown in Table 4.24.2, shall be applied between the switch contacts and the 
valve enclosure (body), and between the switch contacts and the switch enclosure. This voltage shall be applied in each 
test for a duration of 1 minute. During the dielectric test there shall be no signs of arcing or breakdown. 

Table 4.24.2  Dielectric Test 

Switch Ratings Test Parameters 

24 Volt 500 Volts 

60 Volt, or higher 1000 Volts + 2 * ( AC Voltage if over 60 Volts) 

4.25. SUPERVISORY SWITCHES − VIBRATION 
4.25.1. In order to determine the effect of vibration on the operation of the supervisory switches, samples of gear operators 

supplied with switches shall be subjected to a vibration test. The vibration test shall be conducted for a duration of 4 hours 
with the frequency continuously varying between 10 and 30 Hz. There shall be no observed loosening of assembly parts, 
breakage, or deformation as a result of this test. 

4.25.2. The gear operator shall be subjected to a vertical vibration with double amplitude displacement of 0.020 in. (0.5 mm) for 4 
hours, with frequencies continuously varying between 10 and 30 Hz at a rate of 2 cycles per minute. Following the vibration 
test the switch shall activate before the handwheel has rotated 2 full turns from the full OPEN position. The gear operator 
cover shall then be removed to allow for a visual examination looking for loosening of assembly parts. 

4.26. SUPERVISORY SWITCHES − STRAIN RELIEF 
4.26.1. The wiring shall be capable of supporting a load of 35 lbs (15 kg) without pulling out of the gear operator housing or 

resulting in damage to the switch itself, or assembled parts. 

4.26.2. A vertical load of 35 lbs (15 kg) shall be hung from the entire bundle of supervisory switch wiring for a period of 1 minute. 
Following this test the valve shall be visually examined for signs of movement of the switch relative to the gear operator or 
pull out of the wires from the housing or switch. 

4.27. SUPERVISORY SWITCHES − BONDING RESISTANCE 
4.27.1. The resistance measured between the grounding screw and/or terminal and various locations shall be less than 1 ohm. 

4.27.2. Using an ohmmeter, the resistance measured between the grounding screw and/or terminal and various locations on the 
gear operator and the valve body shall be measured. 

4.28. ADDITIONAL TESTS 
4.28.1. Additional tests  may be required at the discretion of the certification agency, depending on design features and results of 

any foregoing tests. 
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5 OPERATIONS REQUIREMENTS 

5.1. DEMONSTRATED QUALITY CONTROL PROGRAM 
5.1.1. A quality assurance program is required to assure that subsequent indicating valves produced by the manufacturer shall 

present the same quality and reliability as the specific indicating valves examined. Design quality, conformance to design, 
and performance are the areas of primary concern.  

• Design quality is determined during the examination and tests, and may be documented in the certification report.  
• Continued conformance to this standard is verified by the certifier’s surveillance program.  
• Quality of performance is determined by field performances and by periodic re-examination and testing. 

5.1.2. The manufacturer shall demonstrate a quality assurance program which specifies controls for at least the following areas: 

• Existence of corporate quality assurance guidelines; 
• Incoming quality assurance, including testing; 
• In-process quality assurance, including testing; 
• Final inspection and tests; 
• Equipment calibration; 
• Drawing and change control; 
• Packaging and shipping; 
• Handling and disposition of non-conformance materials; and, 

5.1.3. Documentation/Manual 

There should be an authoritative collection of procedures and policies. It should provide an accurate description of the 
quality management system while serving as a permanent reference for implementation and maintenance of that system. 
The system should require that sufficient records are maintained to demonstrate achievement of the required quality and 
verify operation of the quality system. 

5.1.4. Records 

To assure adequate traceability of materials and products, the manufacturer shall maintain a record of all quality 
assurance tests performed, for a minimum period of two years from the date of manufacture.  

5.1.5. Drawing and Change Control 

The manufacturer shall establish a system of product configuration control that shall allow no unauthorized changes to 
the product. Changes to critical documents, identified in the certification report, may be required to be reported to, and 
authorized by, the certification agency prior to implementation in production.  

• Records of all revisions to all certified products shall be maintained. 

5.2. SURVEILLANCE AUDIT 
5.2.1. An audit of the manufacturing facility may be part of the certification agency’s surveillance requirements to verify 

implementation of the quality assurance program. Its purpose is to determine that the manufacturer's equipment, 
procedures, and quality program are maintained to ensure a uniform product consistent with that which was tested  
and certified. 

5.2.2. Certified products or services shall be produced or provided at, or provided from,  location(s) disclosed as part of the 
certification examination.  Manufacture of products bearing a certification mark is not permitted at any other location prior 
to disclosure to the certification agency. 

5.3. MANUFACTURER'S RESPONSIBILITIES 
5.3.1. The manufacturer shall notify the certification agency of changes in product construction, components, raw materials, 

physical characteristics, component formulation or quality assurance procedures prior to implementation of  
such changes. 
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5.4. MANUFACTURING AND PRODUCTION TESTS 
5.4.1. Test Requirement No. 1 - Seat Leakage Test 

The manufacturer shall test 100 percent of production indicating valves for seat leakage to the rated working pressure. 
The test pressure shall be applied on the seat of a closed valve for a minimum of 15 seconds with leakage not exceeding 
0.5 cm3 for metal-seated valves, and zero leakage for resilient-seated valves. 

5.4.2. Test Requirement No. 2 - Hydrostatic Test 

The manufacturer shall test 100 percent of production indicating valves for body leakage to twice the rated working 
pressure. The pressure shall be held for a minimum 1 minute with no evidence of body leakage or distortion. 

5.4.3. Test Requirement No. 3 - Operation Test 

The manufacturer shall perform an operation test on 100 percent of production indicating valves following the above seat 
leakage and hydrostatic test. All valves shall be opened through their full range of travel without evidence of sticking or 
binding. Verification of switch operation, if applicable, shall also be tested. Supervisory switches must activate within 2 
complete revolutions of the handwheel from the full open position. 
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APPENDIX A: 
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APPENDIX B: 
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APPENDIX C: 
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APPENDIX D: DURABILITY TEST ADAPTER 
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APPENDIX E: TOLERANCES 
 

Unless otherwise stated, the following tolerances shall apply: 

 

Flow: ± 2 percent of value 

Force: ± 3 lbs of valve 

Frequency (Hz): ± 5 percent of value 

Length: ± 2 percent of value 

Ohm: ± 0.25 percent of value 

Pressure: within + 5/- 0 psi of value 

Temperature: ± 5% of value 

Time: + 5/-0 seconds 

+ 0.1/-0 minutes 

+ 0.1/-0 hours 

+ 0.25/-0 days 

Volts: ± 5 volts of value 

Volume: ± 5 percent of value 

Unless stated otherwise, all tests shall be carried out at a room  
(ambient) temperature of 68 ± 9°F (20 ± 5°C). 
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