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Housekeeping 

 Remain muted and no video

 Ask questions in chat window (address to Everyone)

 Polling – required for CEUs

 Post-webinar assessment

 Update to full name in participant window

 Locking the webinar room after 15 minutes
 Email training@tycofp.com if kicked out accidentally

Deluge Systems
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Guidelines for earning IACET CEUs

1. Attendee must register/sign in with all required info.

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

3. Attendee must actively participate in classroom discussions via 
polling and chat

4. Attendee must achieve a passing score of 70% or higher on the 
final assessment (within 24 hrs.) 

5. Successful completion will earn attendee 0.1 CEU

Preaction Systems
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Johnson Controls Proprietary Information

 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.

 If a specific instructor has any proprietary interest in any class, topic, or module that
they instruct they will disclose their proprietary interest before starting instruction.

Preaction Systems
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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

Preaction Systems
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Objectives

 Identify the components of a preaction system and 
recognize the differences from other systems. 

 Explain the importance of proper inspection, testing, and 
maintenance.

 Identify the sequence of events for a preaction system to 
operate.

 Identify and describe the equipment and installation 
requirements, as they relate to operation and 
maintenance.

Preaction 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. 

Reprinted with permission from NFPA 13-2019, Installation of Sprinkler Systems, Copyright © 2018, 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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Preaction System Definition

 3.6.4.5 Preaction Sprinkler System. 
A sprinkler system employing 
automatic sprinklers that are attached 
to a piping system that contains air 
that might or might not be under 
pressure, with a supplemental 
detection system installed in the same 
areas as the sprinklers. [13, 2019]

Preaction Systems
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When are Preaction Systems Used?
 Preaction action systems 
 Cold Storage Freezers

 Data Centers

 Computer Rooms

 Museums

Preaction Systems
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What makes a Preaction System?
 A preaction system combines automatic sprinklers with supplemental 

fire detection system.

 Since supplemental detection is being used, the automatic control 
valve used in the preaction system riser is typically a deluge valve 
(automatic control valve); however, the piping system will have 
automatic sprinklers instead of open nozzles.

 When there are more than 20 sprinklers, the sprinkler piping must be 
supervised with air pressure.

Preaction Systems
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Deluge Valve Differences

Preaction Systems

DV-1 / DV-3 DV-5 DV-5A

Introduced 2005  
Diaphragm

1 concept for all sizes  
1½” - 8”
250 psi

Introduced ‘90s  
Clapper / Diaphragm style

DV-1 4”+6”  
DV-3 2½”

Introduction 2019  
Diaphragm  

Integrated Alarm Port  
300 psi

1
3

Johnson Controls —149

Preaction Technology Differences 

Johnson Controls 

DV-5 DV-5A

Atmospheric airSystem water Pressurized air

• Integrated Alarm Port
• “Split seat” for diaphragm
• Reduced height
• Less weight
• Less complex

3

Patented
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DV-5A Diaphragm Deluge Valve

Cover

Diaphragm 

Valve Body

Guide Pin

Deluge Systems
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Single Interlock Preaction

Electric Detection System
Heat,  Smoke, or Light Detection

Electric Detection System
Heat,  Smoke, or Light Detection

Deluge Valve
Releasing 

Panel
System Normal

Preaction Systems
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Single Interlock Preaction

Electric Detection System
Heat,  Smoke, or Light Detection

Electric Detection System
Heat,  Smoke, or Light Detection

Deluge Valve
Releasing 

Panel
System Normal

Preaction Systems
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Single Interlock
 One event (supplemental detection) must occur before water enters 

the system riser.

 May be used in areas subject to freezing.

 May be used to prevent the accidental discharge of water that could 
occur with damage to the sprinklers or pipe.

 Single interlock preaction systems may be calculated as a wet pipe 
system (i.e., no design area penalty). The low supervisory air pressure 
permits the piping to essentially fill with water

 For storage applications, the design area must be increased by 30%.

Preaction Systems
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Single Interlock Preaction
Trip Demo

Preaction Systems
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Double Interlock Preaction 
Electric/Pneumatic

ELECTRIC DETECTION SYSTEM 
(TYPICALLY 24 VOLTSDC) HEAT 

DETECTORS, SMOKE DETECTORS 
MANUAL PULL STATIONS, ECT.

DELUGE VALVE 
RELEASING 

PANEL 
(AUTOMATIC 

CONTROL UNIT 
WITH BATTERY 

BACK-UP)

Preaction Systems
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Double Interlock Preaction 
Electric/Pneumatic

ELECTRIC DETECTION SYSTEM 
(TYPICALLY 24 VOLTSDC) HEAT 

DETECTORS, SMOKE DETECTORS 
MANUAL PULL STATIONS, ECT.

DELUGE VALVE 
RELEASING 

PANEL 
(AUTOMATIC 

CONTROL UNIT 
WITH BATTERY 

BACK-UP)
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Double Interlock Preaction 
Electric/Electric

ELECTRIC DETECTION SYSTEM 
(TYPICALLY 24 VOLTSDC) HEAT 

DETECTORS, SMOKE DETECTORS 
MANUAL PULL STATIONS, ECT.

DELUGE VALVE 
RELEASING 

PANEL 
(AUTOMATIC 

CONTROL UNIT 
WITH BATTERY 

BACK-UP)

Preaction Systems
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Double Interlock Preaction 
Electric/Electric

ELECTRIC DETECTION SYSTEM 
(TYPICALLY 24 VOLTSDC) HEAT 

DETECTORS, SMOKE DETECTORS 
MANUAL PULL STATIONS, ECT.

DELUGE VALVE 
RELEASING 

PANEL 
(AUTOMATIC 

CONTROL UNIT 
WITH BATTERY 

BACK-UP)
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Double Interlock – Key Elements

 Two events (supplemental detection & sprinkler operation) must occur 
before water enters the system riser.

 May be used in areas subject to freezing.

 May be used to prevent the accidental discharge of water that could 
occur with damage to the sprinklers or pipe or inadvertent operation of 
the supplemental detection.

Preaction Systems
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Double Interlock Pre-action
Trip Test

Preaction Systems
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Poll Question #1
Does air/nitrogen loss upon automatic sprinkler operation trip a pre-action valve?

A. Yes

B. No

Preaction Systems
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Inspection of  Preaction Systems

 4.1.2.5 Valve enclosures for preaction valves subject to freezing shall 
be inspected daily during cold weather to verify minimum temperature 
of at least 40°F (4.4°C).

 4.1.2.5.1 Valve enclosures equipped with low temperature alarms shall 
be inspected weekly.

Preaction Systems
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Inspection of Preaction Systems

 4.1.2.5.2  Low temperature 
alarms, if installed in valve 
enclosures, shall be inspected 
annually at the beginning of the 
heating season to verify they are 
free of physical damage.

Preaction Systems
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Inspection of Preaction Systems

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

 13.2.5.1.3 Gauges monitoring air or 
nitrogen pressure shall be 
inspected monthly to verify that 
normal air or nitrogen pressure are 
being maintained.

Preaction Systems
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Inspection of Preaction Systems

 13.4.3.1.1 The preaction valve shall be externally inspected monthly to 
verify the following:

 The valve is free from physical damage.

 All trim valves are in the appropriate open or closed position.

 The valve seat is not leaking.

 Electrical components are in service.

Preaction Systems
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Inspection of Preaction Systems

 13.4.3.1.2 The interior of the preaction valve and the condition of 
detection devices shall be inspected annually when the trip test is 
conducted.

Preaction Systems
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Inspection of Preaction Systems

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

Preaction Systems

Johnson Controls —34

Testing of Preaction Systems
 13.4.3.2.2 Except for preaction systems covered by 13.4.3.2.5, every 3 

years the preaction valve shall be trip tested with the control valve fully 
open.

 13.4.3.2.3 During those years when full flow testing in accordance with 
13.4.3.2.2 is not required, the preaction valve shall be trip tested with 
the control valve partially open.

Preaction Systems
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Poll Question #2
How often does a pre-action system need to be trip tested?

A. Weekly

B. Monthly

C. Annually

D. Every 5 Years

Preaction Systems
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Testing of Preaction Systems

 13.4.3.2.4 Preaction valve flow tests shall incorporate full functionality 
of the system as a unit, including automatic and manual activation.

Preaction Systems
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Testing of Preaction Systems

 13.4.3.2.5 Preaction valves protecting freezers shall be trip tested in a 
manner that does not introduce moisture into the piping in the freezer.

Preaction Systems
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Testing of Preaction Systems

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

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

Preaction Systems
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Testing of Preaction Systems

 13.4.3.2.13 Automatic air pressure maintenance devices, if provided, 
shall be tested yearly at the time of the annual preaction valve trip test, 
in accordance with the manufacturer’s instructions.

Preaction Systems
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Testing of Deluge & Preaction Systems

 13.4.3.2.8 After the annual trip test, the preaction system shall be 
returned to service in accordance with the manufacturer’s instructions.

Preaction Systems
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Testing of Preaction Systems
 13.4.3.2.6 Preaction 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) for 2 hours. The system shall 
be permitted to lose up to 3 psi (0.2 bar) during the duration of the 
test. 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, shut off the air 
source (compressor or shop air) for 4 hours. If the low air pressure 
alarm goes off within this period, the air leaks shall be addressed.

Preaction Systems
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Testing of Deluge & Preaction Systems

 13.4.3.2.9 Grease or other sealing materials shall not be applied to the 
seating surfaces of preaction valves.

Preaction Systems
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Maintenance of Preaction Systems

 13.4.3.3.1 Leaks causing drops in 
supervisory pressure sufficient to 
sound warning alarms, and 
electrical malfunctions causing 
alarms to sound, shall be located 
and repaired.

Preaction Systems
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Maintenance of Preaction Systems

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

 13.4.3.3.2.1 Interior cleaning and parts 
replacement or repair shall be permitted every 
5 years for valves that can be reset without 
removal of a faceplate.

Preaction Systems
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External Reset Demo

Preaction Systems
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Maintenance of Preaction Systems

 13.4.3.3.3* Auxiliary drains in preaction
systems shall be operated after each 
system operation and before the onset 
of freezing conditions (and thereafter as 
needed).

 13.4.3.3.4 Additional maintenance as 
required by the manufacturer’s 
instructions shall be provided.

Preaction Systems
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Poll Question #3
What is the key difference between a single interlock electrically actuated system 
and a double interlock electric/electric system?

a) The valve

b) The sprinklers

c) The air pressure

d) The releasing panel program

Preaction Systems
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Questions?

www.onlinetechxchange.com

For more information, visit www.tyco-fire.com
Or contact JCI Technical Services at 

TechServ@jci.com
1-800-381-9312

Deluge Systems


