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Guidelines for earning IACET CEUs

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

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

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

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

5. Successful completion will earn attendee 0.1 CEU

3 Jonmson Contas, nc Controls

Objectives

= |dentify 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 deluge and preaction systems using the appropriate NFPA
standard.

= |dentify common hardware used in deluge and 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 72-2019, National Fire Alarm and Signaling Code ®, Copyright © 2018, National Fire Protection
Association, Quincy, MA 02169. 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 Fire Pr ion Handbook, T ieth Edition, Copyright © 2008, 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.

FIRE

PROTECTION
HANDBOOK

5 Jonnson Contras, nc Controls

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. .

SV PIPE VALVES -4

| ) : GE
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General Provisions

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

General Provisions

= Avalve status test (main drain test) shall be conducted annually at

8

each water-based fire protection system riser to determine whether
there has been a change in the condition of the water supply piping
and control valves.
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General Provisions

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

T

-

MAIN DRAIN ’
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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.

Static
Pressure

a Expected
Residual
Pressure

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

\: Actual
Residual
Pressure
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General Provisions

B Systems with auxiliary drains shall require a sign at the deluge/preaction
valve indicating the number of auxiliary drains and location of each
individual drain.

Johnson ¢})I(,

11 Johnson Contrls — Controls

NFPA 72

= The inspection, testing, and maintenance required by NFPA 25 and
NFPA 72 National Fire Alarm and Signaling Code, shall be
coordinated so that the system operates as intended.

= All inspections, testing, and maintenance required by NFPA 72 shall
conform to NFPA 72, and all inspections, testing, and maintenance
required by NFPA 25 shall conform to NFPA 25.

12 Johnson Controls, Inc. Cenirek
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NFPA 72 Definitions

= 3.3.4* Automatic Detection Equipment. Equipment that
automatically detects heat, flame, products of combustion, flammable
gases, or other conditions likely to produce fire or explosion and cause
other automatic actuation of alarm and protection equipment.

NFPA 72: Requirements

= 14.2.6.4 Suppression
systems shall be secured
from inadvertent actuation,
including disconnection of
releasing solenoids or
electric actuators, closing of
valves, other actions, or
combinations thereof, for the
specific system, for the
duration of the fire alarm
system testing.

©Johnson Controls | Tyco Fire Protection Products 7
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NFPA 72 Requirements

= 14.2.6.6 Suppression systems and releasing components shall be
returned to their functional operating condition upon completion of
system testing.

NFPA 72 Requirements

= 14.3.1* Unless otherwise permitted by 14.3.2, visual inspections shall
be performed in accordance with the schedules in Table 14.3.1 or
more often if required by the authority having jurisdiction.

Table 14.3.1 Visual Inspection

©Johnson Controls | Tyco Fire Protection Products 8
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NFPA 72 Requirements

= 14.4.4* Testing Frequency. Unless otherwise permitted by other
sections of this Code, testing shall be performed in accordance with
the schedules in Table 14.4.3.2 or more often if required by the
authority having jurisdiction.

Table 14.4.3.2 Testing

Acceptance  Froquency Methos]

17 Jonnson Controls, Inc.

NFPA 72 Requirements

= 14.4.4.1 Devices or equipment that are
inaccessible for safety considerations
shall be permitted to be tested during
scheduled shutdowns if approved by
the authority having jurisdiction.

= Continuous process operations
= Energized electrical equipment
= Radiation

= Excessive height

= Extended intervals shall not exceed 18
months.

18  Johnson Controls, Inc.
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Poll Question

"= Poll question #1

20 Johnson Controls, Inc. —
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Deluge System Definition

= 3.6.4.2 Deluge Sprinkler System. A
sprinkler system employing open
sprinklers or nozzles that are
attached to a piping system that is
connected to a water supply through
a valve that is opened by the
operation of a detection system
installed in the same areas as the
sprinklers or nozzles. When this
valve opens, water flows into the
piping system and discharges from
all sprinklers or nozzles attached
thereto. [13, 2019]

When are Deluge Systems Used?

= Deluge systems are used for special hazards where there are easily
ignitable and fast burning substances which promote rapid fire
development.

= Extinguishment
= Control of Burning
= Exposure Protection

= Containment of Heat

©Johnson Controls | Tyco Fire Protection Products
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What makes a Deluge System?

= Adeluge system, by definition usually requires:

Deluge Valve '

=l J
Supplemental Detection System Y
Open Sprinklers or Nozzles L

A e W
Traditional Deluge Valves
Diaphragm Style Mechanical Latching
Deluge Valve Deluge Valve
R s O

©Johnson Controls | Tyco Fire Protection Products 12
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Definitions

= 3.3.29.2* Water Spray Nozzle - An open or automatic water discharge
device that, when discharging water under pressure, will distribute the
water in a specific, directional pattern.

= 3.3.42.10 Open Sprinkler - A sprinkler that does not have actuators or
heat-responsive elements. [13, 2019]

25 Jomson Contol, I Controls
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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]

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.

28 Johnson Controls, Inc.
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When are Preaction Systems
Used?

= Preaction action systems

= Cold storage freezers

= Data centers

= Computer rooms

= Museums

29 Johnson Controls, Inc.

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%.

30 Johnson Controls, Inc.
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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.

Poll Question

= Poll question #2

©Johnson Controls | Tyco Fire Protection Products
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Table 13.1.1.2

Table 13.1.1.2 Summary of Valves, Valve Components, and Trim Inspection, Testing, and

Maintenance
Item Frequency Reference
Inspection
Alarm Valves
Exterior Quarterly 13.4.1.1
Interior b years 13.4.1.2
Strainers, filters, orifices 5 years 13412
Backflow Prevention Assemblies
Reduced pressure Weekly
Reduced-pressure detectors Weekly
Interior 5 years
Check Valves
Interior 5 vears

Control Valves
All valves except locked or supervised — Weekly
Locked or supervised Monthly
Electrically supervised Quarterly
Dry Pipe Valves/
Quick-Opening Devices
Enclosure (during cold weather)

Exterior Monthly
Interior Annually
Strainers, filters, orifices b years 13. 4
Low temperature alarm Annually Chapter 4
Johnson m
33 Jonson Control, i Controle

Inspection

Deluge Valves

Enclosure (during cold weather) Daily/weekly Chapter 4

Exterior Monthly 13.4.41.1

Interior Annually/5 years 15.4.4.1.2

Strainers, filters, orifices 5 years 13.4.4.1.3
Fire Department Connections Quarterly 13.8.1
Gauges Monthly/quarterly 13.2.5
Hose Valves Quarterly 13.6.1
Preaction Valves

Enclosure (during cold weather) Chapter 4

Exterior Monthly 13.4.3.1.1

Interior Annually/5 years 13.4.3.1.2

Strainers, filters, orifices 5 years 13.4.3.1.3
Pressure-Regulating and Relief Valves

Master pressure-regulating Weekly

Sprinkler system pressure-reducing Quarterly

Hose connection pressure-regulating  Annually

Hose rack pressure-regulating Annually

Fire pump circulation relief With no flow test 13.5.6.1
Fire pump main pressure-relief With fire pump test 13.5.6.2.1

Valve Supervisory Signal Initiating Device Quarterly 13.3.2.1.3
Supervisory Signal Devices (excepl valve Quarterly 13.2.6.1

supervisory switches)

34 Jomson Conol,inc. Controls
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Testing

Table 18.1.1.2  Continued

Item Frequency Reference

Dry Pipe Valves/
Chiick-Opening Devices
rleakage 3 years

Quarterly
Low air pressure alarm Annually
Quick-opening devices erly
Trip test Annually
Full-flow trip test 3 years
Garges 5 years
Main Drains Annually/quarterly
Preaction Valves
Priming water Quarterly 13.4.32.1
Low air pressure alarms Quarterly 13.4.3.2.11
Trip test Annually/3 years 13.4.322and 134523
Air leakage 3 years

Low temperature alarm nually
Pressure-Regulating and Retief Values
Master pressure-regulating
Sprinkler systems pressure-reducin
Hose connection pressure-regulating and 13.5.2.2
Hose rack pressure-regulating { and 13.5.3.2
Fire pump circulation relief With churn test 2
Fire pump pressure relief valves With fire pump test 3.5.6.2.2

nd 13.5.4.2
and 135.1.2

Quarterly /annually
Annually/5 years

Hose Values Annually/$ vears
Quarterly/semiannually
Supervisory Signal Devices (except valve Annually

supervisory switches)

35 Jonnson Contras, nc Controls

Maintenance

Maintenance
Alarm Valves Per manufacturer 13413
Backflow Prevention Assemblies Per manufacturer 13.7.3
Check Valves Per manufacturer 3
Control Valves (outside screw and yoke) Annually
Deluge Valves Annually/5 years
Dy Pipe Valves/ Annually

Quick-Opening Devices
Hose Valves As neecded
Preaction Valves Annually/5 years

36 domson Conol,inc. Controls
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Inspection of Deluge/Preaction Systems

= Valve enclosures
for deluge/preaction valves subject
to freezing shall be inspected daily
during cold weather to verify
minimum temperature of at least
40°F (4°C).

» Valve enclosures equipped with
low temperature alarms shall be
allowed to be inspected weekly.

Inspection of Deluge/Preaction Systems

= 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.

38 omson Conrol, . Controls
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Inspection of Deluge/Preaction Systems

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

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

Inspection of Deluge/Preaction Systems

The deluge/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.

©Johnson Controls | Tyco Fire Protection Products
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Inspection of Deluge/Preaction Systems

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

= Internal inspection of valves that can be reset without
removal of a faceplate shall be permitted to be inspected
every five years.

Inspection of Deluge/Preaction Systems

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

©Johnson Controls | Tyco Fire Protection Products
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Inspection of Gauges

* 13.2.5.1.4* For dry pipe or pre-
action systems protecting
freezers with an air pressure
gauge(s) on the air line(s)
between the compressor and
the dry pipe or preaction valve,
the air pressure gauge near the
compressor shall be compared
monthly to the pressure gauge
above the dry pipe or preaction
valve.

43 Johnson Controls, Inc.

Inspection of Gauges

= 13.2.5.1.4.1 When the gauge
near the compressor is reading
higher than the gauge near the
dry pipe valve, the air line in
service shall be taken out of
service, and the alternate air
line opened to equalize the
pressure.

= 13.2.5.1.4.2 An air line taken out
of service in accordance with
13.2.7.4.1 shall be internally
inspected, removed of all ice
blockage, and reassembled for
use as a future alternate air line.

44 Johnson Controls, Inc.

Alr compressor
and tark

= Nprweie (o= Air prossuro
NP ir supply source — (P2) Water supply source

©Johnson Controls | Tyco Fire Protection Products
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Testing of Deluge Systems

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

= Protection shall be
provided for any devices
or equipment subject to
damage by system
discharge during flow
tests.

Testing of Deluge Systems

= Where the nature of the protected property is such that
water cannot be discharged for test purposes, an annual
trip test shall be permitted to be conducted in a manner
that does not necessitate discharge in the protected area.

©Johnson Controls | Tyco Fire Protection Products
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Testing of Deluge Systems

= Where the nature of the protected property is such that
water cannot be discharged unless protected equipment is
shut down (e.g., energized electrical equipment), a full flow
system test shall be conducted at the next scheduled
shutdown.

= The full flow test frequency shall not exceed three years.

Testing of Deluge Systems

= During the annual full flow test, the water discharge patterns from all of
the open spray nozzles or sprinklers shall be observed to ensure that
patterns are not impeded by plugged nozzles, that nozzles are
correctly positioned, and that obstructions do not prevent discharge
patterns from wetting surfaces to be protected.

©Johnson Controls | Tyco Fire Protection Products 24
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Testing of Deluge Systems

= Pressure readings shall be recorded at the hydraulically most remote
nozzle or sprinkler.

= Asecond pressure reading shall be recorded at the deluge valve.

= These readings shall be compared to the hydraulic design pressures to
ensure the original system design requirements are met by the water

supply.

Testing of Deluge Systems

» The maximum number of systems expected to operate in
case of fire shall be tested simultaneously to check the
adequacy of the water supply.

= Manual actuation devices shall be operated annually.

©Johnson Controls | Tyco Fire Protection Products 25



Testing of Deluge Systems

= Automatic air pressure maintenance devices, if provided
on the detection system, shall be tested yearly at the time
of the annual deluge valve trip test, in accordance with the
manufacturer’s instructions.

Testing of Deluge Systems

= L ow air pressure supervisory
devices, if provided on the
detection system, shall be tested
quarterly in accordance with the
manufacturer’s instructions.

©Johnson Controls | Tyco Fire Protection Products
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Testing of Preaction Systems

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

= During those years when full flow testing is not required,
the preaction valve shall be trip tested with the control
valve partially open.

Testing of Preaction Systems

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

©Johnson Controls | Tyco Fire Protection Products 27
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Testing of Preaction Systems

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

Testing of Preaction Systems

= 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.

©Johnson Controls | Tyco Fire Protection Products 28



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.

FIPOTTER

57 Jonnson Conras, nc Controls

Testing of Preaction Systems

» 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.

58 Johnson Controls, Inc.
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Testing of Preaction/Deluge Systems

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

tyca o p—

DV.5a Automatic Water Control Valve
Fire Protection Systems

1-1/2 Inch to 8 Inch (DN40 to DN200)

Goneral

Description

Testing of Preaction/Deluge Systems

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

©Johnson Controls | Tyco Fire Protection Products 30



Poll Question

= Poll question #3

61 Jomson Coniol, I Controls

Maintenance of PreactionDeluge Systems

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

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

62 Johnson Contls n. Controls
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Maintenance of PreactionDeluge Systems

» | eaks causing drops in
supervisory pressure sufficient
to sound warning alarms, and
electrical malfunctions causing
alarms to sound, shall be
located and repaired.

Maintenance of Preaction/Deluge Systems

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

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

©Johnson Controls | Tyco Fire Protection Products
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Questions?
Johnson Controls
1467 Elmwood Ave.
Cranston, RI 02910
1 (401) 781-8220
Training@tycofp.com
Johnson 1
65 Johnson oniols, Inc m"
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