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Topics for discussion...

« Fire protection system inspection,
testing, and maintenance
requirements from the 2007
Minnesota State Fire Code

* Focus on NFPA 25

* What are contractors doing

* What should
owners/occupants/building
managers be doing
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Fire Protection
Systems & Equipment

2007 MSFC Chapter 9_

Fire Protection Systems
Scope — IFC 901.1

* Chapter addresses:

Where and what systems are required to be
installed

Design
Installation
Operation
Testing
Maintenance

Specifically for IT&M

* 901.6.1 Fire alarm and automatic fire-
extinguishing systems shall be inspected
and tested at least annually. Inspections
and testing shall be conducted in
accordance with the procedures
specified in the referenced standards
listed in Table 901.6.1.

£
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IT&M standards referenced
by the 2007 MSFC

» NFPA 10 — 2002 edition

» NFPA 12 — 2000 edition

» NFPA 12A — 2004 edition
» NFPA 17 — 2002 edition

« NFPA 17A — 2002 edition
« NFPA 25 — 2002 edition

« NFPA 72 — 2002 edition

« NFPA 750 — 2003 edition
¢ NFPA 2001 — 2001

edition

L —|
Fuirsil i

Fire Protection Systems
Installation — IFC 901.4
* Maintained per original installation

instructions

« If building is altered or added to, system
must be extended

« Alterations to comply with applicable
standards

£

Fursll Fi

Types of Sprinkler Systems

* Wet

. Dry

* Preaction
Non-interlock
Single-interlock
Double-interlock

* Deluge

» Specialty

£
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Wet Pipe System

* Water filled piping from water

supply to sprinklers
¢ Most Common
» Fewest Parts/Most Reliable

« Only used in heated areas of the
building.

Piping is not required to be sloped.
Alarm check valve riser - shown
Check valve riser (electric water

flow switch).

£

Sprinkler Systems

Wet Pipe Sprinkler Systems

* Water is available at the

sprinkler so that when a
fire occurs and the

sprinkler fuses water is
put on the fire
immediately.

* Heat must be provided to
maintain at least 40° F to

insure the water does not
freeze.

£
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Dry Pipe System

» Used in areas subject to ”

freezing (<40°F) ./\f A
« Water filled pipe from supply \{ »

to dry pipe valve in heated -

enclosure oo
« Air or nitrogen filled pipe ’b

under pressure (holding dry
pipe valve closed) from dry
pipe valve to sprinklers. i
« High and low air pressure is Lk“r
required to be monitored by
NFPA 72 — 5.15.2.2(2)

£

Euirsil Fi

7 e

Dry Pipe System

* When a sprinkler operates:
it relieves air pressure
opens the dry pipe valve
water flows through the sprinklers that opened
« Delay in getting water to open sprinklers
allows fire to grow
Accelerators may be required.

* Requires more maintenance than the wet
system.
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Preaction System

+ Water filled pipe from supply to S §
preaction valve Ry
* Pressurized air in pipe from "‘b <

preaction valve to closed

sprinklers o h
» Separate detection system ’
dedicated to the area of the f L~
'8 R

preaction system
Three different methods of

tripping valve
Single Interlock
Double Interlock

H Non-Interlocking

Sprinkler Systems
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Types of Sprinklers

Deflector

Frame

Fusible element- G
solder capsule

Cap
Orifice
Thread

Dry Type Sprinkler

\_ %/ ~Dry Sprinklers
S/
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Standpipe Systems
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Heat Detectors and
Smoke Detectors
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Kitchen Systems

Inspection, maintenance
and recharging

* Owner required to conduct a monthly

inspection — quick check [7.2]
 Service by trained person every 6 months

[7.3.2]
Hazard has not changed
Examine all equipment

Verify piping is not obstructed
Operation by automatic and manual means
Fusible links replaced annually

» Some manufacturers recommend every 6 months
Glass bulbs replaced per manufacturer’s
requirements
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Questions?
in there...

NFPA 25

» 4.1 Responsibility of the Property
Owner or Occupant.

* 4.1.1 Responsibility for Inspection,
Testing, Maintenance, and
Impairment. The property owner or
designated representative shall be
responsible for properly maintaining a
water-based fire protection system.

£

Euteell Fire

NFPA 25 Cont'd.

* 4.1.1.1 Buildings. The building owner
shall ensure that all areas of the
building containing water-filled piping
shall be maintained at a minimum
temperature of 40°F (4.4°C) and not
exposed to freezing conditions.

£
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NFPA 25 Cont'd.

°« 4.1.1.1.1 Inspection, testing,
maintenance, and impairment shall be
implemented in accordance with
procedures meeting those established
in this document and in accordance with
the manufacturer’s instructions.

£

NFPA 25 Cont'd.

* 4.1.1.2 Inspection, testing, and
maintenance shall be performed by
personnel who have developed
competence through training and
experience.

NFPA 25 Cont'd.

* 4.1.1.3* Where the property owner or
designated representative is not the
occupant, the property owner or
designated representative shall be
permitted to delegate the authority for
inspecting, testing, maintenance, and
impairment of the fire protection
systems to a designated representative.

£
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NFPA 25 Cont'd.

e 4.1.4* Corrections and Repairs.

* 4.1.4.1 The property owner or
designated representative shall correct
or repair deficiencies or impairments
that are found during the inspection,
test, and maintenance required by this
standard.

£

NFPA 25 Cont'd.

» 4.1.5* Changes in Occupancy, Use,
Process, or Materials. The property
owner or designated representative
shall not make changes in the
occupancy, the use or process, or the
materials used or stored in the building
without evaluation of the fire protection
systems for their capability to protect
the new occupancy, use, or materials.

£

Euteell Fire

NFPA 25 Cont'd.

¢ 4.1.5.1 The evaluation required by 4.1.5
shall not be considered part of the
normal inspection, testing, and
maintenance required by this standard.

£
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NFPA 25 Cont'd.

* 4.3 Records.

4.3.1 Records shall be made for all
inspections, tests, and maintenance of
the system and its components and
shall be made available to the authority
having jurisdiction upon request.

£

NFPA 25 Cont'd.

* 4.3.2 Records shall indicate the
procedure performed (e.g., inspection,
test, or maintenance), the organization
that performed the work, the results,
and the date.

* 4.3.3° Records shall be maintained by
the property owner.

£

Euteell Fire

NFPA 25 Cont'd.

* 4.3.4 As-built system installation
drawings, hydraulic calculations, original
acceptance test records, and device
manufacturer’s data sheets shall be
retained for the life of the system.

* 4.3.5 Subsequent records shall be
retained for a period of 1 year after the
next inspection, test, or maintenance of
that type required by the standard.
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Sprinkler systems inspection, testing and
maintenance

* NFPA 25 has basic requirements.
e Sprinkler systems.
» Standpipe systems.
Private fire mains
* Fire pumps
Water storage tanks
» Water spray fixed systems
* Foam-Water sprinkler systems
{_-£ * And more...

Sprinkler systems inspection, testing and

maintenance

¢ 5.1.1.2 Table 5.1.1.2 shall be used
to determine the minimum required
frequencies for inspection, testing,
and maintenance.

Table 5.1.1.2

Thbie 5.1.1.2 Summary of Sprinkler System Inspection, Testing, and Maintennnce

liem Frequency Reference
lsmpection
Gauges {dry, preaction, and debuge Weekly/monthly 5242, 5243,
prtems) 5244
Control valves Table 151
Waterflow alarm devices Quarterly 525
Valve supervisary alarm devices Quarterly 525
Supervisory signal devices fexcept valve Quarterly 525
supervisory switches)
Cauges (wet pape swtemi) Muonth by 5241
Hydraulic name plate Quarterly 526
Buildings Anrually (prior (o 4LL1
freezing weather)
Hanger/seismic bracing Anmually 523
Fipe and fittings Annually LA
Sprinklers Annually 521
Spare sprinkless Annually 5814
Information sgn Annally 5261
Fire department connections Table 151
Valves {all rypes) Table 131
[;E Obatruction, intermal inspection of piping 5years e
Lutexil Birs
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Table 5.1.1.2 Cont'd.

Test.
Waterflow alarm devices

Mechanical drvices Quanerly 5351
Semiannually e
pervisory vices Table 181
Supereiscery sgnal devices {except vabe Table 131
superviory ritchesh
Main drain Table 111
Antifresze solution Anuwlly 534
Canges 5 years 532
Sprimklers — extra-high temperature 5 years 531014
Sprimklen — fut-rmaponss Ar 20 years and every S1LLLY
10 years thereafter
Sprimklens AE50 years and overy s1011
10 peans therealier
Sprimkless ALTS years and every S31LLS
& pean thereafier
Sprimkless — diy AL prars and every SLLLLG
19 yewrs thereafter
Maintenasce
Vabves (all types) Table 181
Lowpoint drains (dry pipe sysem) 154418
Sprimklen and autosatic speay nccles Asnally 5418
protecting commercal cooking equipment
and venulation spstems
E hmp:codesontine.nipa.ong imagepop. phpTid=2011_wh NFPA-25 51.12 292010
Euurell Firg

Table 8.1.1.2

e Summary of Fire Pump Inspection,
Testing, and Maintenance

e Inspection

* Pump house, heating ventilating louvers
-Weekly 8.2.2(1)

* Fire pump system -Weekly 8.2.2

£

Fursll Fi

Table 8.1.1.2

* Test

e Pump operation

* No-flow condition 8.3.1

- Diesel engine driven fire pump -Weekly
* Electric motor driven fire pump -Monthly
e Flow condition -Annually 8.3.3

 Fire pump alarm signals -Annually
8.3.3.5

£
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Table 8.1.1.2

* Maintenance

¢ Hydraulic -Annually 8.5
* Mechanical transmission -Annually 8.5

¢ Electrical system -Varies 8.5

» Controller, various components -Varies
8.5

* Motor -Annually 8.5
* Diesel engine system, various

ff components -Varies 8.5

Fire Pumps — Electric
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Actual Pump Test Results

NFPA 25 Cont'd.

¢ 13.1.1.1 This chapter shall provide the
minimum requirements for the routine
inspection, testing, and maintenance of
valves, valve components, and trim.

« 13.1.1.2 Table 13.1.1.2 shall be used to
determine the minimum required
frequencies for inspection, testing, and
maintenance.

£

Euteell Fire

Table 13.1.1.2 Inspection

« Inspection

«Control Valves

Sealed Weekly 13.3.2.1

Locked Monthly 13.3.2.1.1

Tamper switches Monthly 13.3.2.1.1
*Alarm Valves

Exterior Monthly 13.4.1.1

Interior 5 years 13.4.1.2

Strainers, filters, orifices 5 years 13.4.1.2
«Check Valves

Interior 5 years 13.4.2.1

Lutexil Birs
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Table 13.1.1.2 Inspection Cont'd.

*Preaction/Deluge Valves
Enclosure (during cold weather) Daily/weekly 13.4.3.1
Exterior Monthly 13.4.3.1.6
Interior Annually/5 years 13.4.3.1.7
Strainers, filters, orifices 5 years 13.4.3.1.8
*Dry Pipe Valves/ Quick-Opening Devices
Gauges Weekly/monthly 13.4.4.1.2.4,
13.4.41.2.5
Enclosure (during cold weather) Daily/weekly 13.4.4.1.1
Exterior Monthly 13.4.4.1.4
Interior Annually 13.4.4.1.5
Strainers, filters, orifices 5 years 13.4.4.1.6

Table 13.1.1.2 Inspection Cont'd.

*Pressure Reducing and Relief Valves
Sprinkler systems Quarterly 13.5.1.1
Hose connections Annually 13.5.2.1
Hose racks Annually 13.5.3.1
Fire Pumps:
Casing relief valves Weekly 13.5.7.1, 13.5.7.1.1
Pressure relief valves Weekly 13.5.7.2,13.5.7.2.1
*Backflow Prevention Assemblies
Reduced pressure Weekly/monthly 13.6.1
Reduced pressure detectors Weekly/monthly 13.6.1
Fire Department Connections Quarterly 13.7.1

£

Euteell Fire

Table 13.1.1.2 Testing

«Testing
*Main Drains Annually/quarterly 13.2.5, 13.2.5.1, 13.3.3.4
*Waterflow Alarms Quarterly/semiannually 13.2.6
«Control Valves
Position Annually 13.3.3.1
Operation Annually 13.3.3.1
Supervisory Semiannually 13.3.3.5
*Preaction/Deluge Valves
Priming water Quarterly 13.4.3.2.1
Low air pressure alarms Quarterly/annually 13.4.3.2.13,
13.4.3.2.14
Full flow Annually 13.4.3.2.2

£
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Table 13.1.1.2 Testing Cont'd.

*Dry Pipe Valves/ Quick-Opening Devices
Priming water Quarterly 13.4.4.2.1
Low air pressure alarm Quarterly 13.4.4.2.6
Quick-opening devices Quarterly 13.4.4.2.4
Trip test Annually 13.4.4.2.2
Full flow trip test 3 years 13.4.4.2.2.2

*Pressure Reducing and Relief Valves
Sprinkler systems 5 years 13.5.1.2
Circulation relief Annually 13.5.7.1.2
Pressure relief valves Annually 13.5.7.2.2
Hose connections 5 years 13.5.2.2
Hose racks 5 years 13.5.3.2

fﬁ «Backflow Prevention Assemblies Annually 13.6.2

Euirsil Fi

Table 13.1.1.2 Maintenance

*Maintenance
«Control Valves Annually 13.3.4
*Preaction/Deluge Valves Annually 13.4.3.3.2
*Dry Pipe Valves/ Quick-Opening Devices Annually 13.4.4.3

NFPA 25 — Draining dry
systems

» 13.4.4.3 Maintenance.

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

* 13.4.4.3.2* 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.

£
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Contractor’s do it?

* When a sprinkler company signs a contract to
perform service it is generally to just do a water
flow test, walk through, listen for alarms, and reset
the system. They do not carry out all of the items
identified in NFPA 25 - these are left to the owner.

* How could they look at everything, including all of
the sprinklers, storage heights, change in
commodity, new walls, etc. in a few hours.

* On a fire pump they start it, measure the flow and
shut it off. They may not be doing all of the
inspections, such as checking battery, supervisory
signals, etc., or comparing previous test results.

£

Who is doing what?

« In general a fire protection contractor is
performing the annual inspection and
testing items — and not necessarily all of
those. Read the proposal.

What do you expect as the
owner/occupant?

* You probably expect the contractor is
performing all of the required inspection,
testing, and maintenance on your
sprinkler systems.

» Do you have different or other
expectations? Let me know...

£
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What are you really getting?

* See Table 5.1.

8” test ball plug looking in 6”

pipe

What is getting missed?

* Weekly, monthly, quarterly, and semi-

annual requirements.

Sprinkler spacing review
» Occupancy hazard review

Draining of low points
o ??7?

£
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WRONG MATERIALS

Limited liability?

 Contractors are including Limitation of

Damages clauses in their proposals to
limit

« LIMITATION OF DAMAGES: Subscriber understands and agrees that
if any loss or damage is alleged against Contractor, regardless of
cause, including but not limited to, Contractor’s own negligence

Contractor’s failure to perform any of the obligations herein, or
the failure of the services or equipment in any respect
whatsoever, related to the services provided herein

CONTRACTOR'S LIABILITY SHALL BE LIMITED TO TWO
HUNDRED FIFTY DOLLARS ($250.00), inclusive of all damages,
including but not limited to actual damages, compensatory damages,
consequential damages, punitive damages, special damages,

attorney’s fees, interest, and costs. it to the cost of the inspection.

EE—————
Fuirsil Fi

Check the Gauges
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Gauges Would Read Equal

8 WATLN SEFRIY

[——— This valve
| e to be
locked,
sealed
and/or

Close it —
NO

\
alarm Test

S L
J s, Drip vave

Yave

Figure 4—Modsl D Ory Pipe Valve
fadzl D Basie Trimiming

monitored.
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Drain the Low Point Drains

Protective Coverings

 Sprinklers installed * Duct tape, paper
in an environment bags with tape and
where they need to aluminum foil are

be protected from

overspray. Strap on
sprinkler &
painted!

_NOT acceptable.

Strap on
sprinkler
fire!
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Good the fire

stopping is in place...

Futrell Fire is unique in the

perspective we bring
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Failure Analysis

“Sure, we've been keeping
p on maintenance.”

gerryv@ffcdi.com
scottf@ffcdi.com

(763) 425-1001

Futrell Fire

Consult & Design, Ine.
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