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	Fire Protection
DESIGN CRITERIA
	DC 2.5


2.5.1 GENERAL INFORMATION
2.5.1.1 Building and Fire Codes
The code editions should be confirmed with the appropriate county building and fire departments at the time the project is started.  All code editions listed below are as of March 2021:
State Building Code


IBC 2012

State Building Code Amendments


State Fire Code


NFPA 1 – 2018
State Fire Code Amendments



Hawaii County Building Code

IBC 2006*
Hawaii County Fire Code

NFPA  1 – 2006

Hawaii County Amendments




www.hawaiicounty.gov/our-county/legislative/office-of-the-county-clerk/county-code
Honolulu County Building Code

IBC 2012

Honolulu County Fire Code

NFPA 1- 2012

Honolulu County Amendments:



www.honolulu.gov/ocs/roh/193-site-ocs-cat/839-table-of-contents.html
Kauai County Building Code

IBC 2006*
Kauai County Fire Code

NFPA 1 – 2012

Kauai County Amendments



www.kauai.gov/PublicWorks/Building
Maui County Building Code

IBC 2006*
Maui County Fire Code


NFPA 1- 2012

Maui County Amendments



www.mauicounty.gov/1308/Building-Plan-Review-Section
· HRS 107-28(b) required that if the county has not adopted the 2012 IBC by November 13, 2020 it would automatically become the county code.

The fire code is applicable to new and existing buildings.  When the fire code requirements change, they are applicable to existing buildings.  The “grandfathering” of systems is not permitted.  However, the changes typically do not get applied unless the work requires a building permit and therefore a county review.
Water System Standards, State of Hawaii 2002

2.5.1.2 National Fire Protection Association Codes (NFPA)
NFPA 10-2010 :  Portable Fire Extinguishers

NFPA 13-2010:  Installation of Sprinkler Systems

NFPA 14-2010 : Standpipe and Hose Systems

NFPA 17A-2009 :  Wet Chemical Extinguishing Systems

NFPA 70-2017: National Electric Code
NFPA 72-2010:  National Fire Alarm and Signaling Code

NFPA 75-2009 :  Information Technology Equipment

NFPA 76-2009 :  Telecommunications Facilities

NFPA 92-2009 :  Smoke Control Systems

NFPA 291-2010 : Fire Flow Testing

NFPA 2001-2008 :  Clean Agent Fire Extinguishing Systems

2.5.1.3 Occupancy Classification
All building and fire code requirements are based on the use of the space or building.   A building can contain several occupancies.  See IBC Chapter 3 for all occupancies and descriptions.  Below are a select set for quick reference.
Assembly, Group A-2 – A space used for assembly purposes with an occupant load of 50 or more for the purpose of consumption of food or drink.



Cafeteria

Assembly, Group A-3 – A space used for assembly purposes with an occupant load of 50 or more.  If the occupant load is less than 50, the space is classified as Group B or accessory to the predominate occupancy in the space.


Break Room 



Conference Room



Courtrooms


Gymnasium (without spectator seating)



Indoor Swimming Pools (without spectator seating)



Lecture Halls



Libraries

Assembly, Group A-4 – A spaced used for assembly purposes intended for viewing indoor sporting events and activities.



Arena



Gymnasium (with spectator seating) 



Swimming Pool (with spectator seating)

Assembly, Group A-5 – A spaced used for assembly purposes intended for viewing outdoor activities.



Bleachers



Stadiums 

Business, Group B – space used for office, professional service-type transactions.



Educational occupancies for students above the 12th grade 



Electronic Data Processing



Laboratories



Offices

Educational, Group E – space used by six or more people for educational purposes up to the 12th grade.



Classrooms 

Factory, Group F-1 – space used moderate hazard factory or industrial use.



Bakeries



Commercial Kitchens (not associated as part of a restaurant or cafeteria)



Electrical Generator 



Mechanical Rooms (air handling equipment, chillers and pumps)

High-Hazard, Group H – space used for storage or processing of materials that are a physical or health hazard in quantities in excess in Tables 307.1(1) and 307.1(2).  Group H occupancies are classified in 5 categories based on the materials and hazards involved.  If a Group H occupancy is involved review the requirements in IBC Sections 307 and 414.
Institutional, Group I-2 – spaces for medical care on a 24-hour basis by more than 5 persons who are incapable of self-preservation.



Hospitals



Nursing Homes



Psychiatric hospitals

Institutional, Group I-3 – spaces inhabited by more than 5 persons who are under restraint or security.



Correctional Centers



Prisons

Institutional, Group I-4 – spaces used by more than 5 persons of any age who receive custodial care for less than 24 hours per day by persons other than relatives.



Adult Day Care 



Child Day Care

Mercantile, Group M – space used for display and sale of merchandise.



Book Store


Convenience Store
Residential, Group R-1 – space used for sleeping purposes on a transient basis.



Boarding Houses (with more than 10 occupants) 



Hotels

Residential, Group R-2 – space used for sleeping purposes where occupants are on a permanent basis.



Apartments 



Dormitories

Storage, Group S-1 – space used for storage of moderate hazard commodities.



Motor Vehicle Repair Garage 



Store Room



Warehouse

Storage, Group S-2 – space used for storage of low hazard commodities.



Parking Garage, Open or Enclosed 

2.5.1.4 Construction Type
Some of the fire protection requirements of a building are based on the construction materials of the building, Construction Type.  There are five basic classifications of construction type with each type subdivided into an “A” or “B” subclassification.  Usually, the construction type is defined by the architect; in the case of an existing building the classification will be listed on the Certificate of Occupancy.

Type I and Type II are constructed of non-combustible materials, i.e. concrete, steel, CMU and gypsum board.  These construction types include non-rated to 3-hour fire rated construction.  Types III, IV and V are constructed with combustible materials, i.e. glulam beams, dimensional lumber, plywood, etc.  These construction types include non-rated to 1-hour fire rated construction.  Below are a few examples for reference.
Type I-A – Non-combustible, 3-hour fire rated construction.  Concrete walls and floor with a concrete or fire proofed steel structure.  This is typical for mid- and high-rise buildings.

Type II-B – Non-combustible, non-rated construction.  Concrete floor, CMU or steel stud and gypsum board walls with a concrete or bare steel structure.  This is typical for gymnasiums, low rise office buildings, and warehouses.
Type V-B – Combustible, non-rated construction.  Concrete or plywood floor, CMU or wood stud and gypsum board walls with a wood structure.  This is typical for single family home but is also cost effective for smaller office and educational buildings.
Note that Type III and Type IV construction were intentionally left out in this section.  What is listed are only examples of what will typically be encountered.  See IBC Chapter 6, Section 601 for explanation of the other construction types.  

2.5.1.5 Allowable Building Area and Height
The permissible height and area of a building are governed by both applicable building code provisions and local land use (zoning) regulations; the effects of land use regulations fall outside the scope of this policy statement.

With regard to building code provisions, both height and area may be affected by the type of construction that is used, and whether an automatic fire sprinkler system is provided.  Conversely, the required area and/or height of a facility may affect the type of construction chosen and whether an automatic fire sprinkler system will be provided.

For buildings equipped with approved automatic fire sprinkler systems,  IBC Section 506.3 allows an increase in area of an additional 300% in a single-story building and 200% in a multi-story building.  This area increase is not applicable to H occupancies.  See IBC Chapter 5 for the full discussion on the allowable building area.
For the occupancies listed above in Section 2.5.1.3, the table below (adapted from IBC Table 503) is an example of the allowable area increases for single and multi-story buildings with approved automatic fire sprinkler systems.  IBC Table 503 covers all occupancies and construction types.  The abbreviation UL is Unlimited and NP is Not Permitted.
	Table 1 - Allowable Area per Floor

	
	Construction Type

	
	I-A
	Type II-B
	Type V-B

	Occupancy
	Basic
	Basic
	Single story w/ sprinkler
	Multi story w/ sprinkler
	Basic
	Single story w/ sprinkler
	Multi Story w/ Sprinkler

	A-2
	UL
	9,500
	38,000
	28,500
	6,000
	24,000
	18,000

	A-3
	UL
	9,500
	38,000
	28,500
	6,000
	24,000
	18,000

	A-4
	UL
	9,500
	38,000
	28,500
	6,000
	24,000
	18,000

	A-5
	UL
	UL
	UL
	UL
	UL
	UL
	UL

	B
	UL
	23,000
	92,000
	69,000
	9,000
	36,000
	27,000

	E
	UL
	14,500
	58,000
	43,500
	9,500
	38,000
	28,500

	F-1
	UL
	15,500
	62,000
	46,500
	8,500
	34,000
	25,500

	I-2
	UL
	10,000
	40,000
	30,000
	NP
	NP
	NP

	I-3
	UL
	10,000
	40,000
	30,000
	5,000
	20,000
	15,000

	I-4
	UL
	13,000
	52,000
	39,000
	9,000
	36,000
	27,000

	M
	UL
	12,500
	50,000
	37,500
	9,000
	36,000
	27,000

	R-1
	UL
	16,000
	64,000
	48,000
	7,000
	28,000
	21,000

	R-2
	UL
	16,000
	64,000
	48,000
	7,000
	28,000
	21,000

	S-1
	UL
	17,500
	70,000
	52,500
	9,000
	36,000
	27,000

	S-2
	UL
	26,000
	104,000
	78,000
	13,500
	54,000
	40,500


As an example, a single-story office building with a planned floor area of 50,000 sf could be built as Type I-A construction.  If sprinklers are added, less-costly Type II-B construction type can be used.
As with building area, fire sprinklers allow increases for the height and number of stories, IBC Section 504.2.  For R occupancies, however, there is a limit on height to 60 feet and 4 stories for increases.  For the occupancies listed above in Section 2.5.1.3, the table below is an example of the sprinkler increases for the height and number of stories.  IBC Table 503 covers all occupancies and construction types.

	Table 2 - Allowable Height and Number of Stories

	
	Construction Type

	
	I-A
	Type II-B
	Type V-B
	

	Occupancy
	Basic
	Basic Height/ stories
	Height/ stories w/ sprinkler
	Basic Height/ stories
	Height/ stories w/ sprinkler

	A-2
	UL/UL
	55’/ 2
	65’/ 3
	40’ / 1
	50’ / 2

	A-3
	UL/UL
	55’ / 2
	65’/ 3
	40’ / 1
	50’ / 2

	A-4
	UL/UL
	55’ / 2
	65’/ 3
	40’ / 1
	50’ / 2

	A-5
	UL/UL
	55’ / UL
	65’/ UL
	40’ / UL
	50’ / UL

	B
	UL/UL
	55’ / 3
	65’/ 4
	40’ / 2
	50’ / 3

	E
	UL/UL
	55’ / 2
	65’/ 3
	40’ / 1
	50’ / 2

	F-1
	UL/UL
	55’ / 2
	65’/ 3
	40’ / 1
	50’ / 2

	I-2
	UL/UL
	55’ / 1
	65’/ 2
	NP
	NP

	I-3
	UL/UL
	55’ / 1
	65’/ 2
	40’ / 1
	50’ / 2

	I-4
	UL/UL
	55’ / 2
	65’/ 3
	40’ / 1
	50’ / 2

	M
	UL/UL
	55’ / 2
	65’/ 3
	40’ / 1
	50’ / 2

	R-1
	UL/UL
	55’ / 4
	60’/ 4
	40’ / 2
	50’ / 3

	R-2
	UL/UL
	55’ / 4
	60’/ 4
	40’ / 2
	50’ / 3

	S-1
	UL/UL
	55’ / 2
	65’/ 3
	40’ / 1
	50’ / 2

	S-2
	UL/UL
	55’ / 3
	65’/ 4
	40’ / 2
	50’ / 3


2.5.1.6 Occupant Load 
Many of the requirements for fire alarm systems are based on occupancy type and occupant load.  The occupant load is determined by dividing the building area or portion of the building area by an occupant load factor for the intended use.  The occupant load is determined by use rather than the determined occupancy of the building or portion of the building.  An example would be an office building, a B occupancy with both general office uses and a conference room.  Rather than applying the office occupant load factor for the entire B occupancy area, an assembly load factor would be applied to the conference room area, because the conference room will have a higher density of occupants than would the typical office area.  Note, just because an office occupancy has a conference room with an accessory assembly use, does not require that the building be classified as an assembly occupancy.  
Occupant load factors can be found in IBC Table 1004.1.2.  A few are listed below for quick reference.

	Table 3 – Occupant Load Factors

	Use of Space
	Occupant Load Factor (sf/person)

	Assembly with fixed seats
	Seat Count

	Assembly without fixed seats

  Concentrated (chairs only – not fixed)

  Unconcentrated (table and chairs)
	7 net

15 net

	Business offices
	100 gross

	Day care
	35 net

	Educational Use
  Classroom area

  Shops and other vocational rooms
	20 net

50 net

	Exercise rooms
	50 gross

	Industrial
	100 gross

	Institutional Areas

  Inpatient treatment areas

  Outpatient areas

  Sleeping areas
	240 gross

100 gross

120 gross

	Kitchens, commercial
	200 gross

	Library

  Reading Rooms

  Stack area
	50 net

100 gross

	Locker rooms
	50 gross

	Mercantile

  Areas on other Floors

  Basement and Grade floor areas

  Storage, stock and shipping
	60 gross

30 gross

300 gross

	Parking garages
	200 gross

	Residential
	200 gross

	Warehouses
	500 gross


2.5.1.7 Fire Department Access and Fire Flow
NFPA 1, Chapter 18.2.3 lists current applicable fire department access requirements.  These differ from what was required under prior regulations and are applicable to both new construction and renovation projects.  NFPA 1, paragraph 18.2.3.2.1 requires a fire department access road within 50 feet of at least one door giving access to the interior of the building.  

NFPA 1, paragraph 18.2.3.2.2 requires a fire department access road to be within 150 feet of the exterior first floor of the entire building.  However, if the building has fire sprinklers, NFPA 1, paragraph 18.2.3.2.2.1 increases this distance to 450 feet.  Local amendments adopted in Hawaii County limits this provision to 300 feet. 
NFPA 1, paragraph18.4 establishes a minimum fire flow for a building based on the building’s size and construction.  The required fire flow may be decreased when the building is provided with an automatic fire sprinkler system.  This is applicable within a facility site.

The State Water Standards list the fire flow requirements for each county for the municipal water systems.  These are applicable to the public streets. 

Where the site involves multiple buildings, such as a campus, the fire department access and on-site fire hydrant locations need to be coordinated with the county fire department.

2.5.2 NEW CONSTRUCTION
2.5.2.1 Fire Sprinkler Requirements:

The previous section gives reasons that sprinklers may be required other than just occupancy.   However, if none of those reasons are applicable, IBC Section 903 lists the fire sprinkler system requirements for specific occupancies.  See Table 4 below for a summary.

2.5.2.1.a Water Supply 

The source of water supply must be determined to find out if that supply is adequate to provide the fire sprinkler system with adequate flow and pressure.  A fire hydrant flow test must be conducted at the point of connection for the sprinkler system.  In Honolulu County, flow tests are not permitted on the Board of Water Supply hydrants, instead the Honolulu Board of Water Supply provides water supply information for specific hydrants upon request.  

2.5.2.1.b Monitoring

IBC 903.4 requires all building-wide fire sprinklers or limited-area systems with 20 or more sprinklers to be monitored by a listed monitoring service.  If the building is provided with a fire alarm system, it is recommended to have the fire alarm system connect to the sprinkler system monitoring points and then have the fire alarm system monitored.

The design will need to address requirements for the monitoring service.  This will vary by monitoring services but will include wall space, AC power and access to the telephone service.  The DAGS Project Coordinator shall inform and coordinate with the building occupant about setting up the monitoring service and preparing appropriate funding.   The operating cost will include the monitoring service cost as well as the dedicated phone line(s).  The monitoring service contract should be coordinated to start just before the completion of the construction.

2.5.2.1.c Fire Sprinkler Installations

Floor control valves are recommended for multi-story buildings and are required for high-rise buildings.

For applications that use the storage criteria, (see “Storage Occupancies” below), confirm the ceiling/roof does not exceed a slope of 2 in 12.  If Early Suppression Fast Response (ESFR) sprinklers are used, IBC 910.1 does not require smoke and heat vents and IBC 910.3.5 does not require draft curtains.

See Specification TG13930 for installation requirements.

2.5.2.1.d Hazard Classification 

The sprinkler hazard classification must be determined and identified to permit the fire sprinkler contractor to perform hydraulic calculations and size the fire sprinkler piping.  This classification is independent from the occupancy classification of the building and a building can contain multiple sprinkler hazard classifications based on the use of the space.

	Table4 - Fire Sprinklers Required

	Occupancy
	Threshold
	Exception

	Assembly (A-1, A-3, A-4)
	Fire area > 12,000 sf or 

fire area occupant load > 300 or
fire area above /below level of exit discharge.

Multi-theater complex
	None

	Assembly (A-2)
	Fire area > 5,000 sf or
Fire area occupant load > 100 or
Fire area above/below level of exit discharge.
	None

	Assembly (A-5)
	Accessory areas > 1,000 sf
	None

	Ambulatory care facility (B)
	4 or more care recipient’s incapable of self-preservation above/below level of exit discharge
	None

	Educational (E)
	Fire area > 12,000 sf or
Fire area below level of exit discharge
	Each classroom has exterior door at grade.

	Factory (F-1)

Mercantile (M)

Storage (S-1)
	Fire area > 12,000 sf or
Building > 3 stories or
Combined fire areas > 24,000 sf

Woodworking > 2,500 sf (F-1 only)

Manufacture (F-1), display and sale (M), storage (S-1) of upholstered furniture or mattresses

Bulk storage of tires > 20,000 SF (S-1 only)
	None

	High Hazard (H-1, 2, 3, 4, 5)
	Sprinklers required.
	None

	Institutional (I-1, 2, 3, 4)
	Sprinklers required.
	Day care at level of exit discharge and each classroom has exterior exit door.

	Residential (R-1, 2)
	Sprinklers required.
	None

	Repair Garage (S-1)
	Fire area > 12,000 sf or
2 or more stories (including basement) > 10,000 sf or
Repair garage servicing vehicles in basement or
Servicing commercial trucks/busses in fire area > 5,000 sf
	None

	Parking Garage (S-2)
	Enclosed automobile parking – sprinklers required.

Commercial trucks/buses parking area > 5,000 sf
	None

	Parking Garage (S-2)
	Fire area > 12,000 sf or
Fire area > 5,000 sf for storage of commercial trucks/buses or
Beneath other groups (enclosed parking)
	Not if beneath Group R-3.

	Covered and open malls (402.5)
	Sprinklers required.
	Attached open parking structures.

	High-rises (403.3)
	Sprinklers required.
	Open parking; certain telecom buildings.

	Unlimited Area Buildings (507)
	A-3, A-4, B, F, M, S; one story

B, F, M, S; two story
	One story F-2 or S-2.

	High Piled Storage (903.2.7.1)
	Required.
	None


Light Hazard Occupancies– portions of the building that the quantity and combustibility of the contents is low.



Auditoriums



Breakroom



Classrooms



Computer Rooms



Dining Rooms



Hospitals and Clinics



Libraries



Office



Hotel and Dormitories



Unused Attics

Ordinary Hazard Group 1 Occupancies – portions of the building that the combustibility is low, and the quantity of combustibles is moderate and less than 8 feet high.



Kitchens



Laundry Rooms



Mechanical and Electric Rooms



Automobile Parking

Ordinary Hazard Group 2 Occupancies – portions of the building that the combustibility is moderate, and the quantity of combustibles is moderate and less than 12 feet high.



Agricultural Buildings


Barns



Fire pump buildings or rooms with electric drivers



Laboratories



Mercantile Shops



Repair Garages



Shops (machine and wood)



Stages

Extra Hazard Group I Occupancies – portions of the building that the combustibility is high and contain little to no flammable and combustible liquids.



Aircraft hangars


Combustible hydraulic fluid use areas


Generator Rooms with diesel engine drivers

Extra Hazard Group 2 Occupancies – portions of the building that the combustibility is high and contain moderate amounts of flammable and combustible liquids.



Fire pump buildings or rooms with diesel drivers



Paint Booth


Varnish Dipping


Car Stackers with 2 cars stacked vertical

Storage Occupancies – pile or rack storage of commodities higher than 12 feet.  These designs are specific to the commodity and storage arrangement.  The design must accommodate the highest commodity class that is anticipated and to the maximum available storage height permitted by the building.  It is recommended to use Control Mode Special Application (CMSA) design approach in place of Control Mode Density Area (CMDA) design.  The storage criteria in NFPA 13 are limited to roof slopes not exceeding 2 in 12.
2.5.2.2 Alternative Fire Extinguishing Systems (IBC Section 904)
2.5.2.2.a Commercial Kitchen Hood Suppression System

Commercial kitchen hoods shall be provided with a wet chemical fire suppression system designed in accordance with NFPA 17A.  

The hood fire suppression system shall be monitored by the fire alarm system (if present) and produce a building alarm.  The hood system shall be arranged to shut off the fuel sources to the equipment under the hood, i.e. gas or electric.  The system shall also shut off any supply fans but not the exhaust fans.

A manual station shall be provided to manually operate the system.  The station shall be located a maximum of 20 feet and a minimum of 10 feet from the hood system. 

2.5.2.2.b Clean Agent Gaseous Fire Extinguishing System

In certain occupancies, it is desirable to have a non-water based suppression system.  In the past, these areas were protected by halon.   It is usually based on a cost benefit decision.  Clean agent systems are more expensive than water fire sprinkler systems and require an additional detection system.  Usually, the additional cost is only justified for computer servers, data farms or protection of priceless artifacts/archives. 

Clean agent systems are designed in accordance with NFPA 2001.  There are a number of clean agents available, but the agent should be selected based on its availability and support in Hawaii.  Currently, Inergen, IG-541; FM-200, HFC-227; and Novec 1230, FK-5-1-12 are available in Hawaii.

Consideration must be made on the air tightness of the room.  All openings need to be sealed or firestopped.  Doors must have seals and ducts must have fire/smoke dampers.  This is to seal the room and limit the leakage of the agent after the discharge.  NFPA 2001 requires the extinguishing concentration to be maintained for 10 minutes after discharge.  However, the room can’t be made 100% airtight because these agents will add 5% to 40% of gas volume to the room in the 10 second discharge.  If the room is sealed too tight, the pressure has been known to move CMU walls.  The pressure can be relieved by open ductwork (prior to damper closure) or where required gravity dampers.
The system is required to shut down equipment power prior to discharge, close dampers/doors, and shut down air conditioning systems serving the affected area.  The system will have its own detection, usually smoke detectors or air sampling detectors, and pre-discharge and post-discharge horn/strobes.  Upon detection, the system can have a delay to provide time to evacuate the room; a typical delay is 30 seconds.  The system is also provided with an abort feature.  The abort button shall be the dead-man switch type to require being constantly depressed to halt the discharge.  This is a fail-safe in the event that the person pressing the abort button is overcome by smoke.

NFPA 2001, 4.1.1.2 permits not providing a connected reserve when it is possible to refill the cylinder(s) and place the system back in operation within 24 hours.  For small systems, contractors on-island have the capability to refill the cylinders.  However, for large systems and systems located in remote areas, a connected reserve supply shall be provided.

The control system shall be separate from the building fire alarm system.  The releasing system shall have a 72 hour battery backup power supply.  The releasing control panel shall be listed with the clean agent system and the specific solenoid valve installed on the system.  The system shall be monitored by the building fire alarm and a monitoring service.

For computer server rooms and data farms, NFPA 75 shall be used for all fire protection requirements.  This should not be applied to an office server and similar local computer installations.  For critical communications rooms that support multiple buildings, NFPA 76 shall be used for all fire protection requirements.  This will not apply to a communication room that services a building.

2.5.2.3 Standpipe Systems (IBC Section 905)
2.5.2.3.a Definitions
Class I Standpipe – system that provides 2 ½” hose connections for fire department use.
Class II Standpipe – system that provides 1 ½” hose cabinets for occupant and fire department use

Class III Standpipe – system that provides 1 ½” hose cabinets and 2 ½” hose connections.

Manual dry standpipe – system that is empty and depends on the fire department to provide pumping capacity for use.
Manual wet standpipe – system that is connected to a water supply but depends on the fire department to provide pumping capacity for use.

Automatic wet standpipe – system that has a water supply sufficient to operate the hose systems without fire department apparatus.

2.5.2.3.b Required Installations

IBC Section 905.3.1 addresses the required buildings that must have a standpipe system.  The standpipe system shall be designed using NFPA 14.
	Table 5- Standpipe Required

	Occupancy
	Threshold
	Standpipe

	Any Occupancy
	Floor level > 30’ above or below fire department access.
	Class III or
Class I in sprinklered bldg -
manual wet

	Any Occupancy
	Floor level > 75’ above fire department access (high rise)
	Class I – automatic wet

	Open Parking Garage (S-2)
	Floor level > 30’ above or below fire department access, but less than 150’ high.
	Class I – manual wet

	Assembly (A)
	Group A non-sprinklered buildings with more than 1000 people.
	Class I - automatic wet

	Stages (A-1)
	Stages > 1000 sf
Stages > 1000 sf in sprinklered building
	Class III – manual wet
Class II – manual wet

	Mercantile (M)
	Covered and Open Mall Buildings
	Class I – manual wet

	Any Occupancy
	Underground Building
	Class I – manual wet

	Any Occupancy
	Rooftop gardens or landscaped roofs on buildings with a standpipe system.
	Extend standpipe to roof.


2.5.2.3.c Standpipe Installations

Class I standpipe hose connections should be located on the floor level.  This does depend on the county fire department preference.

Class I standpipes shall be interconnected and have isolation valves and waterflow indicators at each standpipe.

Standpipe fire department connections must be within 100 feet of a hydrant in accordance with NFPA 14, 6.4.5.4.

2.5.2.4 Portable Fire Extinguishers (NFPA 1, 13.6)
2.5.2.4.a Portable Fire Extinguisher Required Installations
Essentially all occupancies except for R-3 and U are required to have portable fire extinguishers.  There are also special occupancies and activities that are required to have extinguishers by the fire code.  See NFPA 1, Table 13.6.2 for these requirements.
A type K fire extinguisher shall be supplied within 30 feet of commercial cooking equipment.

A 10 pound, 4A:60B:C rating extinguisher shall be provided within the elevator machine room.

2.5.2.4.b Portable Fire Extinguisher Installation

Portable fire extinguishers shall be sized and located in accordance with IBC Section 906 and NFPA 10.

In most buildings, a 5 pound, 2A:40B:C rating, multipurpose fire extinguisher should be used.  

In spaces where there is a clean agent fire suppression installed, provide a 5 pound Halotron I or CleanGuard Class BC clean agent fire extinguisher in lieu of a multipurpose dry chemical extinguisher.  

In higher hazards, such as shops and storage, a 10 pound, 4A:60B:C rating, multipurpose fire extinguisher should be used.

Where these extinguishers are accessible by the public, place the extinguisher in a cabinet.  The cabinet shall not be locked or break glass type.  The preference would be a cam catch or a plastic break tab catch.  Cabinet shall be located so the top of the extinguisher isn’t higher than 48”.  The bottom of the extinguisher shall be 4” or more above the floor.   ADA requirements limit protruding elements to 4”. 

2.5.2.5 Fire Alarm Requirements (IBC Section 907)
Fire alarm systems are required based on the occupancy and occupant load of the building.  Table 6 summarizes the required systems.  The system shall be installed in accordance with NFPA 72.
2.5.2.5.a Fire Alarm System Budgeting

A rule of thumb for budgeting a construction cost for a fire alarm system is $5.00 per square foot.  This would be applicable to a horn/strobe system with initiating devices such as pull stations, sprinkler flow, and smoke/heat detectors.  A library fire alarm system would be representative of this arrangement.  This factor is applicable to buildings 2,000 sf or more.  Small buildings system costs are driven by the cost of the fire alarm control panel.  This should not be used where there is full smoke detection or a voice evacuation system.  These systems require more devices that a typical office or school fire alarm system requires.
	Table 6 - Fire Alarm System Required

	Occupancy
	Threshold

	Assembly (A-1, 2, 3, 4, 5)
	Occupant load => 300 
Occupant load => 1000 – Voice evacuation system

	Business (B)
	Total Occupant load of => 500 or
Occupant load => 100 above/below level of exit discharge or
Fire areas containing an ambulatory care facility

	Educational (E)
	Occupant load > 30 – Voice evacuation system

	Factory (F-1, F-2)
	Building => 2 stories with occupant load =>500 above/below the lowest level of exit discharge (exception for sprinklers)

	High Hazard (H)
	Group H-5

	Institutional (I-1, 2, 3, 4)
	All

	Mercantile (M)


	Total occupant load => 500 or
Occupant load => 100 above/below level of exit discharge

	Hotel (R-1)
	All

	Multifamily (R-2)
	Units => 3 stories above lowest level of exit discharge or
Units > 1 story below highest level of exit discharge or
Building > 16 units

	Residential care/assisted living (R-4)
	All

	High rise building
	All 

	Automatic Smoke Detection System

	Business (B) Ambulatory care facilities
	Facility, plus public use areas outside of it including public corridors and elevator lobbies (exception for sprinklers)

	High Hazard (H)
	Highly toxic gases, organic peroxides, oxidizers (907.25)

	Institutional (I-1, 2, 3)
	All, in specific areas by occupancy.

	Hotels (R-1)
	All in interior corridors

	Residential care/assisted living (R-4)
	All, in corridors, waiting areas open to corridors, non-sleeping area, habitable space and kitchens

	Apartment buildings, College and university buildings (R-2 dormitories)
	Common spaces, laundry, mechanical and storage rooms, interior corridors


2.5.2.5.b Fire Alarm Monitoring

A required fire alarm system shall be monitored by approved monitoring service by IBC Section 907.6.5.  If the fire sprinkler system is being monitored by the fire alarm system, then the fire alarm system shall be monitored.

The monitoring service is an on going service contract that will be established by the building occupant.  Space for the monitoring equipment, power, telephone service will need to be planned for with the fire alarm installation.  The typical service is a small panel which preferably with be located near the fire alarm control panel.  The DAGS Project Coordinator shall inform and coordinate with the building occupant about setting up the monitoring service and preparing appropriate funding.  The operating cost will include the monitoring service cost as well as the dedicated phone line(s).  The monitoring service contract should be coordinated to start just before the completion of the construction.  

2.5.2.5.c Fire Alarm Equipment Installation

Power booster panels are a convenient method to provide notification power at remote locations from the main fire alarm control panel such as a campus system or multistory building.  When booster panels are used, they shall be monitored for faults by the fire alarm system and where they power visual notification appliances the circuits shall be synchronized.

Ceiling mounted notification appliances are permitted.  In open offices, ceiling mounted devices would be preferred to avoid interference with the partitions and provide better coverage.

Duct smoke detectors shall be addressable fire alarm system detectors rather than the 120 VAC detectors provided under the mechanical section.  The detectors shall produce a supervisory signal at the system not an alarm.  Where the detector is not accessible or more than 8 feet above the floor, a remote test switch shall be provided.

In Occupancy Group I or R occupancies, either with an attached garage or a fuel burning appliance, carbon monoxide detection shall be provided.  Detectors shall produce a temporal four evacuation tone and if the detectors are connected to a voice capable system, following the temporal four tone a distinct message shall be played.

For additional installation requirements see Specification Section TG13851.

2.5.2.5.d Fire Alarm System Configuration
All new fire alarm system shall be addressable, regardless of size.

All fire alarm systems shall produce a temporal three evacuation signal.  Voice systems shall have the temporal three tone proceeding any voice message.  All spaces shall be provided with visual notification.
In a campus or multi-building system, it is desirable to have the alarms monitored at a single location.  In the past, this meant the system would have one fire alarm panel and all of the buildings would connect back to that one building.  Current fire alarm systems have networking capability.  This permits the system to have multiple fire alarm panels located in each building or in groups of buildings throughout the campus where it is advantageous to have local control.  Then these panels are networked together.  This permits a facility wide alarm or individual building alarms with the information for the entire facility annunciated at one location.  Where the networking between buildings will be accomplished underground, the connection should be done with fiber optic rather than copper wiring.  This will reduce the susceptibility of the system to grounds and faults on the wiring between buildings.  Many campus and multi-building facilities already have fiber connections between buildings.
Consideration should be given to providing voice evacuation notification.  In a multi-building installation, it permits first responders to provide live voice instructions rather than just an evacuation signal.  Voice capable system are more expensive because speaker(s) must be provided in all occupied rooms.

2.5.2.6 Smoke Control Requirements (IBC Section 909)
Smoke control systems required by the IBC include smoke proof stair enclosures (high rise buildings) and atrium exhaust systems.  Smoke proof stair enclosures use fans to pressurize the stair enclosure to prevent smoke from entering the stair enclosure.  Atriums are designed to exhaust the smoke from the large volume space to maintain a tenable environment for exiting the atrium. In regard to elevators, elevator modernizations do not affect the smoke control requirements.  
2.5.2.6.a System Design

The systems shall be designed with the methods described in IBC Section 909 and NFPA 92.

Atrium systems shall be designed based on a fire size selected by an analysis and approved by the building and fire officials.  The design objective shall be to maintain the smoke layer 6 feet above the highest level that must provide egress.

The stair pressurization method for smokeproof enclosures design objective is to maintain a minimum of 0.10 inches of water to a maximum of 0.35 inches of water pressure differential between the stair and the adjacent enclosed building spaces.  This design applies to configurations where a stairway vestibule is not provided.  Design criteria for the configuration where a vestibule is provided is contained in IBC Section 909.20.4.  This method is not commonly used because it requires additional floor space for the vestibules.
The pressurization fan(s) are sized based on the stair size, number of stories and leakage.  Since the leakage is an estimate, the fans are usually sized very conservatively to prevent being undersized when the building if finally constructed.  However, the stair can also be constructed with less leakage than anticipated such that the fan over pressurizes the stair past the allowed 0.35 inches of water.  The recommended approach is to provide variable speed drives on the fan motor(s).  These can then be controlled to a specific differential pressure and prevent under and over pressures in the stair.
The smoke control system must be capable of operating at all times so standby power is required to operate the system.

2.5.2.6.b System Components
Requirements for the fans, ductwork and controls are listed in IBC Section 909.

The system shall include a fire fighter control panel that graphically depicts the smoke control system and has manual controls to open/close dampers and on/off control of fans.  This panel can be a separate system, part of the fire alarm system or part of the building automation system.  The system must be listed as a UL 864, UUKL system.  Dedicated smoke control panels and fire alarm system will typically meet this requirement, however building automation systems must be specifically ordered to be UUKL compliant.
Any dampers required to operate for the smoke control system must be controlled by the smoke control system and be monitored for positive verification, i.e. end switches, of the required position.  If the damper control is shared with the building automation system, then that system must be UUKL listed. 

The fan operation must be confirmed with an air flow switch.  Using the contact activation as the fan status is not acceptable.

2.5.3 RENOVATION
Fire protection requirements for renovations of existing buildings will depend on the county.  Honolulu County amendments include the use of the International Existing Building Code.  Maui and Kauai Counties permit the use of the International Existing Building Code for State owned buildings provided the work does not exceed fifty percent of the appraised value of the building.  Hawaii County requires compliance with IBC Chapter 34.

2.5.3.1 Existing Building Code:
Depending on the county amendments, the International Existing Building Code may be applicable to renovations.  This document identifies the level of compliance required for existing structures based on the level of renovation.  These levels are as follows:
	Table 7 – Existing Building Code

	Work Classification
	Description

	Repairs
	Patching, restoration, or replacement of damaged materials.


	Alteration Level 1
	Removal and replacement of existing materials, elements, equipment, or fixtures.

	Alteration Level 2
	Includes reconfiguration of the space, i.e. add or remove a door window or wall.

	Alteration Level 3
	Work that affects more than 50 percent of the building area.

	Change of Occupancy
	Change of use or occupancy of the building

	Additions
	New work added to an existing building.

	Historic Buildings

	Work within a historic building.


Repairs and Alteration Level 1 projects can make repairs to existing fire protection systems to maintain the level of fire protection.
Alteration Level 2 requires automatic sprinkler protection for occupancies that would currently require sprinklers under the IBC and a work area that affects exits or corridors for more than one tenant or 30 or more people.  Sprinkler protection would be for the work area not for the entire building.  Standpipe(s) must be installed when the work area affects the exits, and the work area is more than 50 feet above or below the level of fire department access.  Fire alarm systems shall be installed in the work areas in E, I, and R occupancies.
Alteration Level 3 requires the same requirements as Alteration Level 2 and a few additional requirements listed in IBC Section 904.

Change of Occupancy shall require compliance with the requirements for fire protection systems current as of the date the change in occupancy is approved.

Additions shall comply with the requirements current as of the date the addition is submitted for permitting but shall not require the existing building to comply.
Historic Buildings shall be treated based on the level of the repair or alteration.

2.5.3.2 Fire Sprinkler Requirements
When a renovation involves an addition or a change of occupancy, the sprinkler requirements for the building must be reviewed.  The added area and/or the new use could trigger a requirement to provide sprinkler protection.  If a building has fire sprinklers installed and is doing an elevator modernization project, then the current elevator fire sprinkler requirements will need to be addressed.
Revisions to existing sprinkler system shall use similar materials as the existing.  
If the renovation is to a light hazard or ordinary hazard space and quick response sprinkler will be used, all sprinklers in the same compartment must be changed to be quick response.

Older systems were usually not hydraulically calculated.  Pipe schedule additions are permitted on these systems in accordance with requirements in NFPA 13, 22.5.1.
Addition of a backflow preventer to an existing system shall require the existing system to be calculated to determine if the losses added by the backflow preventor exceed the water supply.

If the system is 20 years old or older, the quick response sprinklers shall be replaced, or a representative sample tested.  Refer to NFPA 13 for specific requirements. 

If the system is 50 years old or older, the sprinklers shall either be replaced, or a representative sample shall be sent in for testing.  Refer to NFPA 13 for specific requirements.  
2.5.3.3 Fire Alarm Requirements
If the system is more than 15 years old, it should be reviewed and confirmed that the manufacturer still supports the system, provides current components and the system has retained the original UL listing or FM approval.  If the existing system is a hardwired type, it shall be replaced.  Obsolete and out of date systems shall be replaced.  When the system is replaced it shall meet the requirements of a new fire alarm system.

Projects that will do work within the building that are connected to the fire alarm system must evaluate if the fire alarm system can be modified and if it meets the current requirements of the County Fire Code.  Additions to the fire alarm system will require the system to meet the current requirements, i.e. temporal three signal, visual notification coverage, visual notification synchronized, etc.  The temporal three evacuation signal was not a code requirement until 2002, therefore many older systems do not produce that alarm tone and would be required to be replaced.  Visual notification is required by the Americans with Disability Act (ADA) which is a federal law, and can therefore be enforced as a law, i.e. legal action.
Additions to existing fire alarm systems need the new audible devices to match the existing in tone, i.e. horns to be provided with horn system.  Visual notification appliance shall match the existing devices.  All new and existing visual notification must be synchronized.  If the system isn’t capable of synchronizing, the system must be replaced.
Elevator modernizations require the smoke detectors and the fire sprinkler connections (if present) to modify the fire alarm system.  When the building panel is not a relatively new system, the modifications will require the fire alarm system to be replaced to meet current code requirements.  If the building panel is acceptable, all new equipment will be listed with the panel.

The design consultant must identify the existing conduit/circuits/wiring when the design intends to make a connection to existing circuits.

If the existing system is to be retained, it is recommended to conduct a system test to confirm the operation of the system and identify any possible deficiencies that could be addressed by the design.

2.5.3.4     Commercial Kitchen Hood Suppression System
If the facility under renovation contains a commercial kitchen, confirm the hood is properly protected with a hood extinguishing system and that the system is monitored by the fire alarm system.  When a system is present, also confirm that the cooking power sources, i.e. electric and/or gas, are shut down by the kitchen hood extinguishing system.  

The renovation may not involve the kitchen, but the presence of the system and its monitoring will be checked by the fire department at the final inspection.

2.5.4 CONSTRUCTION SERVICES AND TESTING
If the project entails modification to an existing system, any potential system impairment must be planned in advance.  Any impairment shall not be done without the building owner’s approval and notification of the fire department, insurance carrier and alarm monitoring service as applicable.  Sprinkler system impairments for more than 10 hours in a 24-hour period shall require additional measures such as a fire watch.  See NFPA 1, Section 13.3.3.6 for additional information.  For fire alarm system impairments of more than 8 hours in a 24-hour period, a fire watch shall be provided, NFPA 1, Section 13.7.1.4.3.
The IBC 2012, 1705.16 requires the special inspection of fire stopping systems for high rise buildings and buildings in Risk Category III or IV.  The Honolulu Building Code 916.1 requires the special inspection of fire protection systems.  The special inspector must be employed by the owner or the owner’s agent, not by the contractor.  Other special inspections are required but not under the fire protection scope.
2.5.4.1 Fire Sprinkler 
Shop drawings, material submittals, hydraulic calculations and seismic calculations must be reviewed to ensure the compliance with the design documents and NFPA 13 requirements.  This should be done by the designer of record or other qualified and responsible third party.

Installation of the system should be monitored by the designer of record or other qualified and responsible third party.    Installation should be confirmed to match the approved shop drawings but also comply with NFPA 13 for sprinkler obstructions, location of hanger and bracing, proper location of flexible couplers, etc.
Testing the underground piping must be witnessed.  Flushing of underground piping requires flowing sufficient water to make a 10 feet per second velocity in the piping.  For a typical 6-inch pipe that requires 880 gpm.  The flushing should also include any underground piping for remote fire department connections.  Underground piping shall also be hydrostatically tested at 200 psi for 2 hours.  The pressure must be maintained + or – 5 psi.  This is beyond the normal water system standard test which is done at 150 psi which would not be accepted.

Aboveground piping must be hydrostatically tested at 200 psi or 50 psi over the working pressure whichever is higher.  The pressure is not permitted to decrease for the 2-hour test period.

After the system is complete and connected to the fire alarm system, the tamper, pressure and/or water flow switches must be tested for correct annunciation.  Elevator water flow switches shall be confirmed to be the type without an adjustable delay.  If an elevator water flow switch has an adjustable delay, it is not acceptable to dial it to zero delay; the switch must be replaced with a non-adjustable, zero delay switch.
The main riser shall have a main drain flow test conducted.  This is primarily to confirm the water system is connected and open.  If the system includes floor control valves, this test can be conducted at each floor.
If the system includes backflow preventers or pressure reducing valves, these must be tested under the anticipated flow conditions.  Backflow preventers must have the incoming and outgoing pressures recorded at the calculated sprinkler system demand.  This must be compared against the manufacturer’s information and the hydraulic calculations for the system to ensure the pressure loss does not exceed the design parameters.  Pressure reducing valves must have the upstream and downstream pressures recorded under the anticipated sprinkler or hose stream demand.  The downstream value is checked against the sprinkler calculation requirement or the hose stream requirement, as appropriate.

The Honolulu Building Code requires a special inspector for fire protection systems.  The special inspector is tasked with reviewing shop drawings, reviewing the installation, and witnessing all testing.  At the conclusion of the project, the special inspector submits a letter to the building inspector, confirming the system was installed and tested.

2.5.4.2 Standpipe 
Shop drawings, material submittals, hydraulic calculations and seismic calculations must be reviewed to ensure the compliance with design documents and NFPA 14 requirements.  This should be done by the designer of record or other qualified and responsible third party.

Requirements for underground and aboveground piping are the same as for the fire sprinkler system.  Although in high rise buildings the testing pressure will be 50 psi over the working pressure but not less than 200 psi.  
Fire alarm connections and pressure reducing valves shall be tested as described in the fire sprinkler section.

Both manual and automatic standpipes must be flow tested.  This test will occur at the very end of the project if the standpipe discharge will be on the roof.  The contractor must provide a means to measure the hose stream requirements at the various outlet locations.  In an automatic standpipe, the pressure at the top of the standpipe must be a minimum of 100 psi.  In a manual standpipe test, the pressure delivered will be dependent on the pump available for the test.  Most times these portable pumps will not deliver 100 psi to the top of the standpipe, however if the flow is attained then the system should be accepted.  During a real fire, the fire department pump can deliver the required pressure for the standpipe to operate.
Projects constructed in Honolulu County will be required to have a special inspector for the standpipe system.

2.5.4.3 Kitchen Hood Extinguishing System
Shop drawings, material submittals and flow calculations must be reviewed to ensure the compliance with the design documents and NFPA 17A requirements.  This should be done by the designer of record or other qualified and responsible third party.

For testing, the automatic (fusible link) and the manual release shall be tested.  A discharge test shall be conducted in accordance with the manufacturer’s recommendations.  The test shall be conducted to confirm any power or fuel source is shut off, supply air is shut off and the building fire alarm receives the system activation.  At the conclusion of the discharge test, remove the nozzles and confirm the screens are clear of debris.
2.5.4.4 Clean Agent Fire Extinguishing System
Shop drawings, material submittals, hydraulic calculations and seismic calculations must be reviewed to ensure the compliance with the design documents and NFPA 2001 requirements.  This should be done by the designer of record or other qualified and responsible third party.

Installation of the system should be monitored by the designer of record or other qualified and responsible third party.    Installation should be confirmed to match the approved shop drawings and also comply with NFPA 2001.

The aboveground piping must be pneumatically tested at 40 psi for 10 minutes.  The pressure shall not decrease more than 20% during the test.  After the piping and nozzles are complete a puff test shall be conducted to confirm gas will pass through all the piping.
After the system is complete, the detection and releasing system shall be functionally tested with the release solenoids removed from the cylinders.  The sequence of operation shall be confirmed including closing of dampers, shutting down power and air conditioning, etc.  See the fire alarm system section for the testing requirements.
A room integrity test shall be conducted.  This must be done after the room is completed so the potential leakage points are sealed.  The contractor must use a listed testing system to conduct the test.
The Honolulu Building Code requires a special inspector for fire protection systems.  
2.5.4.5 Fire Alarm Requirements: 
Shop drawings, material submittals, battery calculations and voltage drop calculations must be reviewed to ensure the compliance with the design documents and NFPA 72 requirements.  This should be done by the designer of record or other qualified and responsible third party.

Installation of the system should be monitored by the designer of record or other qualified and responsible third party.    Installation should be confirmed to match the approved shop drawings but also comply with NFPA 72.

When Class A wiring is required, the wiring path must be checked to confirm that separation of the outgoing and return pathway separate is provided.  For vertical installations, the wire paths shall be separated by one foot and in horizontal installations, the wire paths shall be separated by four feet.  The wiring should be checked for unnecessary splices.  In most installations, it should be possible to go from device to device without any splices in the wiring.
Heights of devices should be checked when back boxes are roughed in.  Installation heights must take into account any flooring or raised floor to be installed in the space.
If the project entails modification to an existing system, it is recommended to require a test of the system prior to the contractor starting their work.  This test is to identify any pre-existing problems with the system.
After the system is complete, all initiating devices shall be tested.  The sequence of operation shall be confirmed for each of the initiating devices.  All circuits shall be tested for the open, ground-fault and short circuit conditions to confirm annunciation of the fault and if required continued operation of the circuit.  The test shall include operation on standby battery power and confirmation of monitoring service receipt of signals.
If the project entails modification to an existing system, a minimum of 10% of the existing initiating devices (one of each type minimum) shall be tested to confirm the system programming was not altered by the modification(s).  If the system executive software was altered, a minimum of 10 percent of all devices including one of each input and output shall be tested.
Testing shall also include audibility measurements in all rooms.  The ambient and alarm (taken during the temporal tone) decibels shall be measured and recorded.  Testing shall be conducted with doors closed and any fans, air conditioning, and similar systems operating.
The fire department usually attends the final test of the fire alarm system.  The testing described above shall be conducted prior to the final test with the fire department.  
2.5.4.6 Smoke Control 
The stair pressurization system is the smoke control system that will be typically encountered.  Atrium smoke control systems are complex and must be coordinated with multiple other building systems.  The designer of record has the necessary knowledge about the system and must be integral to the construction, installation and testing of the system.  

Shop drawings and material submittals must be reviewed to ensure compliance with the design documents and NFPA 92 requirements.  This should be done by the designer of record or other qualified and responsible third party.  The controls must be reviewed to ensure that they are using UUKL listed equipment.  Review of the fire fighter smoke control panel graphic is required to ensure it contains all of the information and controls.
Installation of the system should be monitored by the designer of record or other qualified and responsible third party.    Any ductwork should be reviewed prior to it being concealed in construction.  Installation should be confirmed to match the approved shop drawings.

After the system is complete, all initiating devices shall be tested.  If the system is using the building fire alarm for activation, all devices shall be tested to confirm they result in operation of the stair pressurization fans and operation of dampers as required.  Automatic and manual operation and correct annunciation of all equipment at the fire fighter smoke control panel shall be demonstrated.  Fault conditions shall be simulated to confirm annunciation of the fault.
Stair pressurization shall be confirmed.  With all doors closed, the pressure differential between the stair and the adjacent space shall be measured to confirm it is within the 0.10” – 0.35” range.  Each door shall also be pull tested to confirm the door opening force does not exceed 30 pounds.

If the stair pressurization system was designed for doors in the open condition, then the level of exit discharge door and additional doors to meet the design shall be opened for the testing protocol.  Differentials shall be taken at all closed doors to ensure the stairway is still at a positive pressure.  Air flow at the open doors shall be observed to confirm the airflow is out of the stairway.

The system shall also be tested on standby power.

The Honolulu Building Code requires a special inspector for smoke control systems.  
2.5.5 MAINTENANCE SERVICES
2.5.5.1 Fire Suppression Systems

The fire code requires all water-based suppression systems be provided with maintenance in accordance with NFPA 25.  A service company is typically contracted to do this maintenance and periodic testing.  See Hawaii Administrative Rules (HAR) 12-44.1, Testing, Certifying and Credentialing Individuals Who Perform Maintenance and Testing of Portable Fire Extinguishers, Fire Protection Systems and Fire Alarm Systems.
2.5.5.1.a Fire Sprinkler and Standpipe Maintenance

Personnel performing maintenance shall be certified by the fire department.  The following are taken from NFPA 25, Chapters 5, 6 and 13, however the information has been abbreviated for these tables.
	Table 8 – Sprinkler System Inspection and Testing

	Item
	Frequency

	Inspection

	Gages, Alarm Valves and tamper switches
	Monthly

	Waterflow devices, pressure reducing valves and Fire Department Connections
	Quarterly

	Piping, sprinklers, hangers and bracing
	Annually

	Alarm and Check Valve internal inspection
	5 years

	
	

	Maintenance

	Valves
	Annually

	
	

	
	

	
	

	Testing

	Waterflow switches
	Semiannually

	Main Drain
	Annually

	Valve Operation
	Annually

	Pressure Reducing Valves
	5 years


	Table 9 – Standpipe System Inspection and Testing

	Item
	Frequency

	Inspection

	Gages 
	Weekly

	Waterflow devices, pressure reducing valves and Fire Department Connections
	Quarterly

	Piping, hose, cabinet, nozzles
	Annually

	
	

	Maintenance

	Hose connections
	Annually

	Valves
	Annually

	
	

	Testing

	Waterflow switches
	Semiannually

	Valves and Hose storage device
	Annually

	Hose
	5 years

	Hydrostatic Test (manual systems)
	5 years

	Flow Test
	5 Years


2.5.5.1.b Portable Fire Extinguisher Maintenance

Personnel performing maintenance and recharging shall be certified by the fire department.

NFPA 1, Section 13.6.4.2requires that portable fire extinguishers to be visually inspected monthly.  This inspection verifies the location, access, condition, and charge pressure of each extinguisher are all acceptable.  Records of the inspection shall be maintained.  This inspection does not have to be done by a certified person.
NFPA 1, Section 13.6.4.3 requires the portable fire extinguishers to be maintained annually.  The maintenance must be performed by a certified company and records of the maintenance must be maintained.

2.5.5.1.c Kitchen Hood Extinguishing System Maintenance

Personnel performing maintenance and recharging shall be certified by the fire department.  See Hawaii Administrative Rules (HAR) 12-44.1, Testing, Certifying and Credentialing Individuals Who Perform Maintenance and Testing of Portable Fire Extinguishers, Fire Protection Systems and Fire Alarm Systems.
Maintenance shall be performed in accordance with NFPA 17A on the kitchen hood extinguishing system semiannually.  The maintenance shall include confirmation that the hazard has not changed, condition of the equipment and piping, and operation of the system.
All fixed temperature fusible links shall be replaced semiannually or more frequently if conditions require it.

2.5.5.1.d Clean Agent Extinguishing System Maintenance

NFPA 2001, Chapter 7 requires the system be inspected annually.  This inspection shall include testing of the entire system to confirm operation without agent discharge.  The system hoses shall be visually inspected.  This test and inspection must be performed by qualified personnel.  See Hawaii Administrative Rules (HAR) 12-44.1, Testing, Certifying and Credentialing Individuals Who Perform Maintenance and Testing of Portable Fire Extinguishers, Fire Protection Systems and Fire Alarm Systems.
The agent quantity and pressure shall be checked semiannually and recorded.  If the agent quantity drops more than 5% or the pressure drops more than 10%, the cylinders shall be refilled/recharged.

At a 5-year interval, the cylinders must be inspected, and any hoses tested.  Hose testing will be conducted by the manufacturer’s representative.  Additionally, this also involves a hydrostatic test.  
The enclosure of the protected space shall be inspected annually for any changes that would be detrimental to retention of the agent within the room.  If corrections made result in a different condition than was originally tested, the room integrity test must be reconducted.

2.5.5.2 Fire Alarm  
Inspection and maintenance of a fire alarm system shall be in accordance with NFPA 1, 13.7.3.2.4 and NFPA 72, Chapter 14.

All equipment shall be visually inspected and operationally tested annually.  Initiating devices shall be visually inspected semiannually except water flow and tamper switches shall be visually inspected quarterly.

This work must be performed by qualified personnel.  See Hawaii Administrative Rules (HAR) 12-44.1, Testing, Certifying and Credentialing Individuals Who Perform Maintenance and Testing of Portable Fire Extinguishers, Fire Protection Systems and Fire Alarm Systems.
2.5.5.3 Smoke Control 
Inspection and maintenance of a smoke control system shall be in accordance with NFPA 92, Section 8.6.

All smoke control equipment shall be operationally tested on a semiannual basis.  Initiating equipment if part of the fire alarm shall be tested in accordance with the fire alarm requirements.  Operational system testing is also to be conducted on standby power also.
If equipment is changed or the enclosure is altered the testing shall include pressure differentials and door opening forces.

This work must be performed by qualified personnel.  See Hawaii Administrative Rules (HAR) 12-44.1, Testing, Certifying and Credentialing Individuals Who Perform Maintenance and Testing of Portable Fire Extinguishers, Fire Protection Systems and Fire Alarm Systems.
