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Inspection, Testing, and Maintenance of Dry Systems

Control Valves, Dry Pipe Valves, Quick Opening Devices, and Fire 
Department Connections
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Housekeeping 

 Remain muted with your video off

 Ask questions in chat window (address to “Everyone”)

 Update to full name in participant window

 Earning CEUs:

 Polling 

 Post-webinar assessment

 Link to assessment will be sent at conclusion of webinar

 Locking the webinar room 15 minutes after the start of the webinar

 Email training@tycofp.com if kicked out accidentally
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Guidelines for earning IACET CEUs

• Attendee must register/sign-in with all required information.

• Attendee must attend the entire online session (monitored by polling and the host).  

• Attendee must actively participate in discussion via polling and chat function.

• A passing score of 70% on the final assessment (within 24 hours).

• Successful completion will earn attendee 0.1 CEU

Inspection, Testing, and Maintenance of Dry Systems
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Johnson Controls Proprietary Information Clause

 The training programs provided by Johnson Controls (JCI) are supported and funded by JCI.  Attendance 
at a training program provided by JCI is in no way interpreted as a promise or agreement to purchase any 
services and/or products offered by JCI. 

 Johnson Controls is a manufacturer of fire protection and mechanical products and will demonstrate the 
operation of Johnson Controls specific valves and appurtenances. Therefore a majority of the information 
conveyed will be Johnson Controls product specific.

 Johnson Controls owns any and all items printed with the Johnson Controls logo and statement.  
Anything produced and used during classes, unless otherwise stated is the property of Johnson Controls. 
All materials produced are protected by Copyright.  The materials cannot be reproduced, distributed, 
displayed or used without the permission of the speaker. 
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Portfolio of Flagship Brands
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Learning Records 

If you need copies of your records from class

or the learning record policy  

Please Contact Talya Pacheco

training@tycofp.com

401-781-8220 ex 0500

1467 Elmwood Avenue 

Cranston, RI 02910

Inspection, Testing, and Maintenance of Dry Systems
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Objectives

 Identify the NFPA standard used for inspection, testing, and maintenance of water-based fire 
protection systems.

 Summarize and locate the requirements for inspection, testing, and maintenance of dry 
sprinkler systems using the appropriate NFPA standard.

 Identify common hardware used in dry sprinkler systems.
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Introduction
Reprinted with permission from NFPA 25-2020, Inspection, Testing and Maintenance of Water-Based Fire Protection 
Systems, Copyright © 2019, National Fire Protection Association, Quincy, MA  02269.  This reprinted material is not the 
complete and official position of the NFPA on the referenced subject, which is represented only by the standard in its 
entirety. 
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Table 13.1.1.2
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Inspection
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Testing
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Maintenance
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General Provisions

 The property owner or designated representative shall have manufacturers’ literature available to provide 
specific instructions for inspecting, testing, and maintaining the valves and associated equipment.

 All system valves shall be protected from physical damage and shall be accessible.

Inspection, Testing, and Maintenance of Dry Systems

Johnson Controls —14

General Provisions

 Before opening a test or drain valve, it shall be verified that adequate provisions have been made for 
drainage.

Inspection, Testing, and Maintenance of Dry Systems
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General Provisions

 A main drain test shall be conducted annually for each water supply lead-in to a building water-based fire 
protection system to determine whether there has been a change in the condition of the water supply. 

Inspection, Testing, and Maintenance of Dry Systems
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General Provisions

 In systems where the sole water supply is through a 
backflow preventer and/or pressure reducing valves, 
the main drain test of at least one system 
downstream of the device shall be conducted on a 
quarterly basis.

Inspection, Testing, and Maintenance of Dry Systems
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General Provisions

 When there is a 10 percent reduction in full flow 
pressure when compared to the original acceptance 
test or previously performed tests, the cause of the 
reduction shall be identified and corrected if necessary.

 Where other sections of this standard have different 
frequency requirements for specific gauges, those 
requirements shall be used.

Static 
Pressure

Expected Residual 
Pressure

Actual Residual 
Pressure

Inspection, Testing, and Maintenance of Dry Systems
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Valve Status (Main Drain) Test 
Demonstration

Inspection, Testing, and Maintenance of Dry Systems
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Poll Question #1

What is the minimum frequency for a valve status test?

A. Quarterly

B. Monthly

C. Weekly

D. Annually

Inspection, Testing, and Maintenance of Dry Systems
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Control Valves

 A control valve is a valve controlling flow to 
water-based fire protection systems.

 Each control valve shall be identified and have a 
sign indicating the system or portion of the 
system it controls.

 Systems that have more than one control valve 
that must be closed to work on a system shall 
have a sign on each affected valve referring to 
the existence and location of other valves.

Inspection, Testing, and Maintenance of Dry Systems
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Control Valves

 When the valve is returned to service, a drain test 
(either main or sectional drain, as appropriate) shall 
be conducted to determine that the valve is open.

 Each normally open valve shall be secured by means 
of a seal or a lock or shall be electrically supervised 
in accordance with the applicable NFPA standards.

Inspection, Testing, and Maintenance of Dry Systems
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Control Valves

 Normally closed valves shall be secured by 
means of a seal or shall be electrically 
supervised in accordance with the applicable 
NFPA standard.

 Sealing or electrical supervision shall not be 
required for hose valves.

Inspection, Testing, and Maintenance of Dry Systems
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Control Valves

 All valves that are locked or supervised in 
accordance with applicable NFPA standards shall be 
permitted to be inspected monthly.

 Valves that are electrically supervised shall be 
permitted to be inspected quarterly.

Inspection, Testing, and Maintenance of Dry Systems
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Control Valves

 After any alterations or repairs, an inspection 
shall be made by the property owner or 
designated representative to ensure that the 
system is:

 In service 

 All valves are in the normal position

 Properly sealed, locked, or supervised

Inspection, Testing, and Maintenance of Dry Systems
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Control Valves

 The valve inspection shall verify that the valves 
are in the following condition:

 (1) In the normal open or closed position

 (2)*Sealed, locked, or supervised

 (3) Accessible

 (4) Provided with correct wrenches

 (5) Free from external leaks

 (6) Provided with applicable identification

Inspection, Testing, and Maintenance of Dry Systems
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Control Valves

 Each control valve shall be operated annually 
through its full range and returned to its normal 
position.

 Post indicator valves shall be opened until spring 
or torsion is felt in the rod, indicating that the rod 
has not become detached from the valve.

 This test shall be conducted every time the valve 
is closed.

Inspection, Testing, and Maintenance of Dry Systems
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Control Valves

 Post indicator and outside screw and yoke 
valves shall be backed a one-quarter turn from 
the fully open position to prevent jamming.

 A main drain test shall be conducted any time 
the control valve is closed and reopened at 
system riser.

Inspection, Testing, and Maintenance of Dry Systems
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Control Valves

 Valve supervisory switches shall be tested 
semiannually.

 A distinctive signal shall indicate movement from 
the valve’s normal position during either:

 First two revolutions of a hand wheel

 When stem of the valve has moved one-fifth of the 
distance from its normal position.

Inspection, Testing, and Maintenance of Dry Systems
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Control Valves

 The operating stems of outside screw and yoke valves 
shall be lubricated annually.

 The valve then shall be completely closed and reopened 
to test its operation and distribute the lubricant.

Inspection, Testing, and Maintenance of Dry Systems
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Poll Question #2

What is the permissible inspection frequency for control valves that are electrically 
supervised?

A. Monthly

B. Weekly

C. Quarterly

D. Annually
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Dry Pipe Valves

 Valve enclosures shall be inspected during cold 
weather for its ability to maintain a minimum 
temperature of at least 40°F (4°C).

 Daily

 Weekly, when valve enclosures are equipped with 
low temperature alarms

 Low temperature alarms, if installed in valve 
enclosures, shall be inspected annually at the 
beginning of the heating season.

Inspection, Testing, and Maintenance of Dry Systems

Johnson Controls —34

Dry Pipe Valves

 Gauges shall be inspected monthly to verify the 
gauges are operable and not physically 
damaged.

 Gauges monitoring air or nitrogen pressure 
alarms shall be inspected monthly to verify that 
normal air or nitrogen pressure is being 
maintained.

 Gauges monitoring water pressure shall be 
inspected quarterly to verify that normal water 
supply pressure is being maintained. 

Inspection, Testing, and Maintenance of Dry Systems
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Traditional Dry Pipe Valves

 Operates on a pressure differential concept

 1 pound of air pressure holds back approximately 6 pounds of water pressure

 Most require disassembly to reset valve

 Often required prime water

 Few moving parts

 Used for over 100 years

 Dependable

 Easy to operate and maintain

 Large valve body

 Takes up valuable floor space

 Heavy

 Can be difficult to install for larger pipe sizes

Inspection, Testing, and Maintenance of Dry Systems
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Mechanical Latching Dry Valves

 Operates on a pressure differential concept

 1 pound of air pressure holds back approximately 6 pounds of water pressure

 6:1 differential is achieved from 2 seat surfaces

 Some models are have external reset 

 Often required prime water

 More moving parts

 More difficult to operate and maintain

 Increases chances of malfunction

 Smaller valve body

 Lighter

 Takes up less floor space

Inspection, Testing, and Maintenance of Dry Systems
36
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Air Pressure Requirements

 To determine proper air pressure settings:

 Water Supply / Valve Differential = Valve Trip Point 

 Valve Trip Point + Safety Pressure = System Set Pressure

 For example:

 City Water Pressure 72 psi

 Valve Differential 6:1

 Safety Pressure 20 psi or in Accordance with Valve Listing

 72 / 6 = 12

 12 + 20 (NFPA 13 Requirements) = 32 psi

 12 + 10 (Listed Safety Pressure) = 22 psi

Inspection, Testing, and Maintenance of Dry Systems
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Dry Pipe Valves

 Systems with auxiliary drains shall require a sign at the dry pipe valve indicating the number of auxiliary 
drains and location of each individual drain.

Inspection, Testing, and Maintenance of Dry Systems
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Dry Pipe Valves

 The dry pipe valve shall be externally inspected monthly to 
verify the following:

 (1) The valve is free of physical damage.

 (2) All trim valves are in the appropriate open or closed position.

 (3) The intermediate chamber is not leaking.

Inspection, Testing, and Maintenance of Dry Systems
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Dry Pipe Valves

 The interior of the dry pipe valve shall be 
inspected annually when the trip test is 
conducted.

 Strainers, filters, and restricted orifices shall be 
inspected internally every 5 years unless tests 
indicate a greater frequency is necessary.

Inspection, Testing, and Maintenance of Dry Systems
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Dry Pipe Valves

 The priming water level shall be tested quarterly.

 Each dry pipe valve shall be trip tested annually 
during warm weather.

Inspection, Testing, and Maintenance of Dry Systems
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Dry Pipe Valves

 Dry pipe valves protecting freezers shall be trip tested in a manner that does not introduce moisture into 
the piping in the freezers.

Inspection, Testing, and Maintenance of Dry Systems
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Dry Pipe Valves

 Every 3 years and whenever the system is altered, the dry pipe valve shall be trip tested with the control 
valve fully open and the quick-opening device, if provided, in service.

 During those years when full flow testing in is not required, each dry pipe valve shall be trip tested with 
the control valve partially open.

Inspection, Testing, and Maintenance of Dry Systems
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Dry Pipe Valves

 Grease or other sealing materials shall not be applied to the seating surfaces of dry pipe valves.

Inspection, Testing, and Maintenance of Dry Systems
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Partial Trip Test 
Demonstration

Inspection, Testing, and Maintenance of Dry Systems
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Poll Question #3

How often is the interior of a dry-pipe valve required to be inspected? 

A. Quarterly

B. Annually

C. Every 5 years

D. After every valve operation

Inspection, Testing, and Maintenance of Dry Systems
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Dry Pipe Valves

 Separate records of initial air and water pressure, tripping air pressure, and dry pipe valve operating 
conditions shall be maintained on the premises for comparison with previous test results.

 Records of tripping time shall be maintained for full flow trip tests.

Inspection, Testing, and Maintenance of Dry Systems
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Dry Pipe Valves

 Low air pressure alarms, if provided, shall be 
tested annually in accordance with the 
manufacturer’s instructions.

Inspection, Testing, and Maintenance of Dry Systems
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Dry Pipe Valves

 Low temperature alarms, if installed in valve 
enclosures, shall be tested annually at the 
beginning of the heating season.

 Automatic air pressure maintenance devices, if 
provided, shall be tested annually during the dry 
pipe valve trip test in accordance with the 
manufacturer’s instructions.

Inspection, Testing, and Maintenance of Dry Systems
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Dry Pipe Valves

 Dry pipe systems shall be tested once every 3 years for air leakage, using one of the following test 
methods:

 (1) A pressure test at 40 psi (3.2 bar) shall be performed for 2 hours.

 (a) The system shall be permitted to lose up to 3 psi (0.2 bar) during the duration of the test.

 (b) Air leaks shall be addressed if the system loses more than 3 psi (0.2 bar) during this test.

 (2) With the system at normal system pressure, the air source (compressor or shop air) shall be shut off for 4 
hours. If the low air pressure alarm goes off within this period, the air leaks shall be addressed.

Inspection, Testing, and Maintenance of Dry Systems
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Dry Pipe Valves

 During the annual trip test, the interior of 
the dry pipe valve shall be cleaned 
thoroughly, and parts replaced or repaired 
as necessary.

 Auxiliary drains in dry pipe sprinkler 
systems shall be drained after each 
operation of the system, before the onset 
of freezing weather conditions, and 
thereafter as needed.

Inspection, Testing, and Maintenance of Dry Systems
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Quick Opening Devices

 Exhausters

 Mechanical Accelerators

 Electrical Accelerators

Inspection, Testing, and Maintenance of Dry Systems
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Exhausters

 Speeds valve trip times

 Operates upon loss of air pressure from sprinkler 
activation

 Exhausts air at a rate similar to multiple sprinkler 
activations

 Complex

 Many parts

 Operation often misunderstood

 Difficult to operate consistently

Inspection, Testing, and Maintenance of Dry Systems
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Accelerators

 Speeds valve trip times

 Operates upon loss of air pressure from sprinkler 
activation

 Directs air from system piping into intermediate 
chamber

 Complex

 Mechanical

 Electrical

Inspection, Testing, and Maintenance of Dry Systems
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Mechanical Accelerators

Inspection, Testing, and Maintenance of Dry Systems
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Mechanical Accelerators

Inspection, Testing, and Maintenance of Dry Systems
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Electrical Accelerators

 Original design requirements

 QRS Switch (Pressure Transducer)

 Solenoid

 Control Unit

 Speeds valve trip times

 Operates upon loss of air pressure from sprinkler 
activation

 Directs air from system piping into intermediate 
chamber

Inspection, Testing, and Maintenance of Dry Systems
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Quick Opening Device Testing

Inspection, Testing, and Maintenance of Dry Systems
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Quick Opening Device Test 
Demonstration
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Fire Department Connections
 Fire department connections shall be inspected quarterly to verify the following:

 (1)  The fire department connections are visible and accessible.

 (2)  Couplings or swivels are not damaged and rotate smoothly.

 (3)  Plugs or caps are in place and undamaged.

 (4)  Gaskets are in place and in good condition.

 (5)  Identification signs are in place.

 (6)  The check valve is not leaking.

 (7)  The automatic drain valve is in place and operating properly.

 (8)  The fire department connection clapper(s) is in place and operating properly.

 (9)   Interior of the connection is inspected for obstructions.

 (10) Visible Piping supplying the fire department connection is undamaged.

Johnson Controls —62

Fire Department Connections

 If fire department connection plugs or caps are 
not in place, the interior of the connection shall 
be inspected for obstructions, and it shall be 
verified that the fire department connection 
clapper is operational over its full range.

 Any obstructions that are present shall be 
removed.
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Questions?

Johnson Controls
1467 Elmwood Ave.
Cranston, RI 02910
1 (401) 781-8220

Training@tycofp.com


