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Fire . This study aims to analyze the active fire protection system at “X”
gﬁﬂ‘éf’ngmtewo” System Yogyakarta. Methods: This type of research is a qualitative research that

uses a case study approach. In this study, the total number of informants
involved was 3 people, consisting of 1 manager as a key informant, 1 head
of engineering as the main informant and 1 security person as a supporting
informant. Results: The results of the study show that the “X” Yogyakarta
building has a complete active protection system such as alarms and
detectors, sprinklers, hydrants and fire extinguishers. However, there are
active protection systems that do not meet the applicable reference
standards. Conclusion: The active fire protection system in the “X”
Yogyakarta Building is mostly in accordance with the Regulation of the
Minister of Public Works (Permen PU) No. 26 of 2008. However, there are
still four partially functional elements and one non-functional element.

This is an open access article under the CC-BY-SA license.

1. Introduction

Fire is a disaster that can occur at any time and results in property loss, loss of important
documents, environmental damage, psychological impact, and fatalities. According to the Regulation of
the Minister of Manpower Number 26 of 2008, it is explained that fire is a danger caused by the potential
threat and level of exposure to fire from the beginning of the fire to the spread of smoke and gases
caused. Fires can occur due to natural and non-natural factors. Other factors that cause fires to occur
are the provision of early protection systems, fire extinguishing and rescue systems that are not
functioning properly [1]. In 2023, there will be known fire cases in Yogyakarta City according to data
Yogyakarta Regional Disaster Management Agency (BPBD) namely 19 cases of fire [2].
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In 2024, Fire and Rescue Service reported that there were 40 fires in public buildings, 30 residential
buildings, 15 in industrial buildings, and 3 fires involving vehicles [3]. The recent hotel fire incident in
July 2024 has occurred in Depok, Sleman.

Of the many cases of fires that occur, fires in buildings require special attention. Based on Law of
the Republic of Indonesia Number 28 of 2002 concerning Buildings, a building is a physical form of
construction that is integrated with a location, partially or completely above or in land and water, which
functions as a place for humans to carry out their activities, whether for residence, religious activities,
business, social, cultural, or other special activities. One form of the results of construction activities is
the hotel [4]. A hotel is a temporary residential building that must implement a protection system to
protect residents/visitors [5].

To protect these visitors, a fire protection system is needed, one of which is active fire protection.
Active protection systems are fire safety measures that function with tools that can be used by
firefighters and building occupants to extinguish fires manually or automatically [6]. The key elements
of an active protection system consist of fire alarms, smoke and temperature detectors, sprinkler
systems, hydrants, and fire extinguishers. All of these elements collaborate to ensure the safety of
residents when a fire occurs [7].

Active fire protection systems need to be suitability analysis to prevent and reduce the risk of fire
and minimize the impact caused by fire. From the results of field observations and interviews with 6
informants which include 1 Informant 1 as a key informant, 1 Informant 2 as the main informant, 1
security officer, and 3 visitors as supporting informants, it was found that the “X” building in Yogyakarta
City already has a complete active protection system such as alarms and detectors, sprinklers, hydrants
and fire extinguishers. However, the active protection system still does not meet the applicable
reference standards. This study aims to analyze the active fire protection system at “X” Yogyakarta

2. Methods
This research uses a qualitative approach through a case study method. The case study method

was applied to analyze the active fire protection system for the handling and reduction of the effects of
fire disasters. The result of qualitative research is a description of words that describe the events found
by conducting interviews and direct observation [8]. The goal of the case study approach is to collect
detailed and comprehensive information by utilizing a variety of data collection procedures. The data
collection carried out is divided into two categories, namely primary data and secondary data.

The analysis in this study is descriptive in nature which describes the object with qualitative
analysis. The object of this research is the active fire protection system at “X” Yogyakarta which consists
of a fire alarm protection system, fire detector, sprinkler, fire, and hydrant. The informants in this study
are divided into key informants, main informants, and supporting informants. The key informants in this
study are managers, the main informants are the head of engineering, and the supporting informants
are visitors to “X” Yogyakarta.

The main data in this study was obtained through observation by directly observing the active fire
protection system in the “X” building, Yogyakarta City. Then it is adjusted to interviews with key
informants, main informants and validated to supporting informants as well as documentation for each
data collection. The results of observations and interviews are then associated with secondary data in
the form of company profiles, available facilities, and fire protection system test reports. After the data
is available, the next stage is to process the data by comparing the active fire protection system in the
“X” Yogyakarta building with the standard reference of the Regulation of the Minister of Public Works
(Permen PU) No. 26 of 2008, then given suggestions that can be implemented by the building manager.
The final stage is to draw conclusions and provide suggestions based on the overall results of the
research.

3. Results and Discussions
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3.1.Results

The research results obtained in this study are presented in the following section, which contains
the presentation of the analysis data in a systematic and structured manner in accordance with the
research objectives.

The analysis of active fire protection systems in this study refers to the Regulation of the Minister
of Public Works No. 26 of 2008 which was carried out at the “X” Yogyakarta Building. This study can
be used to evaluate the readiness and suitability of the system in protecting in the event of a fire. This
active fire protection system includes fire detectors and alarms, sprinklers, hydrants, and fire
extinguishers. The suitability of this active fire protection system is described in the table below:

Table 1. Conformity of the Active Fire Protection System in the “X” Yogyakarta building with the
Minister of Public Works Regulation No. 26 of 2008

Compatibility
No. Elements analyzed Works Works No Remarks
Full Partial Works
1 Automatic alarm connected to v The alarm is automatically
* sprinkler connected to the sprinkler
2 Each floor of the building has a fire v All floors in the building have
" alarm available alarms installed
4 Fire detectors are installed in every v Detectors are installed on each
" room of the building floor of the building
. _ . Inspections are carried out when
5 Detector inspection is carried out v damage is found and are not
every 6 months .
carried out regularly
6 Sprinkler head testing is done once v Only some sprinklers were tested
" every 1year
The maximum distance between the Distance between sprinkler
7.  two sprinkler heads is no more than v heads 3.6 meters
46m
8 The water used is free of fiber or v Water used in a clean state and
chemicals free of fiber or chemicals
The building's hydrant box should be There is a hydrant box that is
9. easily accessible, clearly visible, and v blocked by cars parked in the
not obstructed by other objects basement area
There are hose hydrant fittings, There are hoses, faucets,
10. nozzles, couplings, opening faucets 4 nozzles and couplings that are
’ ’ suitable for the fire department
11 The length of the hydrant hose in the v The hydrant hose has a length of
" building is at least 30 meters 30 meters
The fire extinguisher is placed in a Some fire extinguishers are not
12. location that is clearly visible, easy to v visible when there are cars
reach, and easy to pick up parked in the basement area
Fire extinguishers weighing not more The installed fire extinguisher
13 than 18 kg must be installed with a v weighs 3.5 kg with a height of no
" height of no more than 1.5 m above more than 1.5 m above the floor
the floor surface
The fire extinguisher that has
14 The fire extinguisher is equipped with v been installed is equipped with
" clear operating instructions for use instructions for using the fire
extinguisher
The fire extinguisher is in good All fire extinguishers are in good
15. physical condition (no rust, leaks or 4 condition and ready to use
clogged nozzles
There are maintenance labels such as All installed fire extinguishers
16 monthly inspections, paraphrasing of v have been fitted with
" the personnel who carry out the maintenance tags
inspection
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Compatibility
No. Elements analyzed Works Works No Remarks
Full Partial Works
For a floor area of 278 m?, it is All floors in the building have met
17. mandatory to complete at least 1 unit 4 the number of fire extinguishers

of fire extinguishers

3.1.1. Fire Detectors and Alarms

The results of the analysis in this study found that the “X” Yogyakarta building has two types of
detectors installed, namely heat detectors and smoke detectors. Heat detectors and smoke detectors
are installed in all rooms in the building. The existence of heat detectors and smoke detectors as well
as alarms installed in the “X” Yogyakarta building is evidenced by statements from informants regarding
the active protection system available in the “X” building.

"Then per alarm in all buildings/floors, there is per alarm, for the alarm itself will sound
automatically and manually in the hydrant box with a loud sound on each floor, so that it is immediately
heard in case of unwanted events. There are detectors, there are 2 types of detectors, some are smoke
detectors and also heat detectors, especially for the room the smoke detector and for the corridor the
heat detector” (Informant 2).

"Then to detect the appearance of the fire, there are 2 types of detectors here, there are those
that are for heat detection and smoke detection" (Informant 1).

The statement is reinforced by the understanding of how the detector system and continuous fire
alarm work.

"The detector has smoke and hot heat. If we take an example from the smoke detector, when
there is smoke that hits the smoke detector, the detector will start working, and then later at MCFA
(Master Control Fire Alarm), there will appear a light on the indicator, it will turn on, it will continue to be
conveyed to MCFA and on the MCFA monitor, there will appear the detected address on what floor and
what zone and later the alarm will sound" (Informant 2).

"There are two types of detectors here, there are those that detect heat and smoke, then the
fire alarm will sound and it will also appear in the monitor system, that's called MCFA, there will be
found out where the position point or area in the MCFA is" (Informant 3).

Based on the informant's statement, it is known that active fire detectors work by receiving
signals from the heat of the fire and smoke. Then the results of the document review were known if the
fire detector had been tested by the vendor PT. The lamp was installed in the protection system when
it was first installed, and the last time it was tested was during training and checking in mid-September
2024 which was carried out by the Yogyakarta City Fire Department. The results of the last test show
that the fire detector system can function properly.

“X” has a fire alarm system that is mounted on the wall or attached to a connected hydrant box
and will sound automatically if the detector system receives a signal of danger. The main equipment
that functions as a system controller in this fire alarm is the Main Control Fire Alarm (MCFA). According
to the informant's statement, there are 2 types of alarms installed in the “X” building, namely automatic
alarms and manual alarms installed in the hydrant box. The fire detectors installed in this building are
clearly visible, easily accessible, and in excellent condition. The results of the study show that the
alignment of the fire detection and alarm system in the “X” Yogyakarta building is in accordance with
the Regulation of the Minister of Public Works (Permen PU) No. 26 of 2008, most of it has been in
accordance and some have not been compliant. The conformity has not been fulfilled with the applicable
references, namely in terms of maintenance, including in inspecting the detector

3.1.2. Sprinkler
The results of the analysis of this study are known that in the “X” Yogyakarta building, automatic
sprinklers are installed in every room and floor. A sprinkler containing water that has a pressure with
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flow will provide a flow switch signal that is sent to the main panel of the alarm and the alarm will sound.
As for the observation, it was seen that the installed sprinkler was in good condition without rust and
leaks.

The existence of sprinklers in the “X” Yogyakarta building is supported by the informant's statement
about the location of the sprinkler installation.

"Sprinklers, yes, they are in the room and all spaces, in the corridors there are also the same
detectors"” (Informant 2).

"If the sprinkler and detector are in all guest rooms, in the front corridor of the guest room, in the
meeting room, gym, restaurant, there is a sprinkler" (while pointing to several sprinkler points)
(Informant 1).

The statement was reinforced by another informant who gave a statement about the care and
maintenance of the sprinkler.

"Only cleaning and checking what is visible to the eye, whether there is damage or rust or not,
there is no special treatment” (Informant 3).

Based on interviews and observations conducted by researchers, almost all sprinkler systems in
the “X” Yogyakarta building are in accordance with the Regulation of the Minister of Public Works
(Permen PU) No. 26 of 2008, although some are not yet compliant. These conformities have not been
met according to existing references, especially in maintenance that includes sprinkler system
inspections.

3.1.3. Hydrants

The results of this research analysis show that in the “X” Yogyakarta building there are 2 types of
hydrants, namely hydrants for buildings and hydrants for courtyards. The hydrant system installed uses
a wet riser system, which is a system with hydrant pipes that are always filled with pressurized water.
To flow water to the hydrant pipes in the “X” Yogyakarata building, a pump control panel consisting of
jJockey, electric and diesel panels has the function of regulating the minimum or maximum pressure of
each pump.

There is a hydrant in the “X” Yogyakarta building supported by the statement of informant 1 by
giving a statement about the hydrant.

"If the hydrant is here, there is one in the box on each floor, there must be 1 hydrant box and the
one in front of it" (while pointing to the hydrant box) (Informant 1).

The above statement was reinforced by another informant who gave a statement about how
hydrants work.

“For the jockey pump, it stands by at 8 bars, starts at 7 bars and auto, also if the water pressure
decreases, it will fill up again and it can turn off on its own. Then for electric pumps start at 5 bar and
must be manual, so when there is a fire and hydrants are used it must be on standby in the pump room
to turn off and wait for the directions to be completed and also for the diesel pump it is at 4 bar and also
manual. When the fire is severe, the electricity does not flow, it is also used a diesel pump" (Informant
2).

The results of the study are known that almost all hydrant systems in the “X” Yogyakarta building
are in accordance with the Regulation of the Minister of Public Works (Permen PU) No. 26 of 2008, but
there are also those that are not in accordance with it. This conformity has not been fulfilled with the
applicable references, namely in terms of hydrant placement.

3.1.4. Light Fire Extinguisher (Fire Extinguisher)

The results of the analysis in this study are known that it is known that the “X” Yogyakarta building
has fire extinguishers and is available on every floor of the building with a capacity and a sufficient
quantity. The way to store fire extinguishers is by hanging them on the wall. The fire extinguisher can
be seen clearly, but there are still several fire extinguishers that are blocked by other objects.
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There is a fire extinguisher in the “X” Yogyakarta building which is supported by the statement of
the informant by providing a statement of the type of fire extinguisher used.

"For the fire extinguisher we use 2 types, the first type is like flour that we install on all floors of
the building, then for the other type it is CO2 which is installed in the kitchen" (Informant 1).

The statement was strengthened by informant 2 and informant 3 gave a statement about the fire
extinguisher checking schedule.

"If we shake the fire extinguisher and then turn it back and forth, because later it can clump, right,
usually to check the back and forth of the fire extinguisher once every 3 or 4 months, yes, it is done by
engineering but with Informant 3 it is usually returned back and forth once a month"” (Informant 2).

"And check the fire extinguisher by shaking it so that we know whether it is still good or not the
contents of the fire extinguisher, usually we do it once a month" (Informant 3).

Based on the above statement, checking the fire extinguisher has been carried out regularly,
namely once every 1 month by the security team to ensure that the contents of the fire extinguisher
are still suitable for use and do not clump, and once every 4 months by the engineering team as an
overall inspection of the fire extinguisher by ensuring the contents and physicality of the fire
extinguisher, so that the fire extinguisher is ready to be used. Each fire extinguisher that is installed has
a fire extinguisher mark, how to use a fire extinguisher, type and weight of contents, and
recommendations for fire extinguisher treatment. The light fire extinguishers in the “X” Yogyakarta
building are classified as fire classes A, B and C.

Based on the results of interviews, observations, and document analysis that have been carried
out by researchers, information was obtained that almost all hydrant systems at “X” Yogyakarta are in
accordance with the Regulation of the Minister of Public Works (Permen PU) No. 26 of 2008, but
some have not met the provisions. This conformity is not in accordance with the applicable
references, especially in terms of the placement of fire extinguishers.

3.2.Discussion
3.2.1. Fire Detectors and Alarms

Fire detection and alarm systems are a must-have fire protection for every building. The
installation of detector and alarm systems acts as devices that identify fire hazard signs through thermal
temperature measurements and smoke detection by detectors. Then there is a warning or sign after a
fire is detected in a building by a fire alarm [9]. “X” Yogyakarta Building is a multi-storey building that
belongs to the category of high-rise buildings with 8 floors [10]. Based on these categories, this building
must have a fire detector and alarm system.

This building has fire detectors with heat and smoke sensors installed in all rooms in the building.
The type of detector installed in this building is an automatic detector, according to the residential
category, namely a class 3 residential building that is used as a long-term or temporary residence by
several people, without being related to the number of > 4 floors, then the detection and alarm system
is automatic. This is in accordance with the standards that have been set in the Minister of Public Works
Regulation No. 26 of 2008.

The fire detection device in this building has been connected to a sprinkler system and alarm that
functions by detecting fires through smoke, heat, gas, and flame. After that, the alarm will sound as a
warning sign and the sprinkler will spray water. The alarm will indicate where the fire is taking place,
being a signal for the building's occupants to extinguish the fire or flee [11].

An active protection system that works automatically certainly requires an inspection in order to
work properly. However, the “X” Yogyakarta Building does not carry out routine maintenance, so it does
not meet the standards set in the Indonesian National Standard (SNI) 03-3985 -2000 Item 4.7.4 [12].
The performance testing of the fire protection system is the main step in validating the effectiveness of
the system in detecting, warning and dealing with fires in buildings [13]. To ensure the function of the
alarm in the “X” building, a test was carried out by the Yogyakarta City Fire Department by provoking
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the alarm using cigarette smoke until the alarm sounded. The fire alarm will detect the presence of
compounds or gases such as hydrogen or methane, if the gas or gas has a high concentration level
then the fire alarm will sound [14].

Inspection, testing, and maintenance are recommended to be carried out annually by cleaning
using special cleaning products and cleaning parts that contain dust or other dirt [15]. The purpose of
fire alarm system maintenance is to prevent false alarms from occurring. Events false alarm can be
caused by factors such as dust-polluted smoke detectors, resulting in false alarm [16].

3.2.2. Sprinkler

Sprinkler is one of the active fire protection systems that operates automatically to extinguish
fires, thus preventing the spread of wide fires within buildings [17]. Based on the Minister of Public
Works Regulation No. 26 of 2008, a sprinkler is a device that sprays water to extinguish fires with a
deflector at the tip of the nozzle, so that water can spray in all directions evenly.

Based on the results of the research, it is known that the “X” Yogyakarta building has been
equipped with an automatic sprinkler system that is integrated with a fire alarm system. The sprinkler
system has been installed on every floor of the building, so that it meets the standards set in the Minister
of Public Works Regulation No. 26 of 2008 in point 5.3.2.14, namely that automatic sprinklers must be
installed either for the protection of the whole or part of the building. Automatic sprinklers installed in
buildings and buildings must be operated automatically in order to function in the event of a fire, and
sprinkler installation must be carried out permanently within the building [18].

The installation distance between the sprinkler heads installed in the “X” Yogyakarta building is
3.6 meters. In accordance with what has been stipulated in the Minister of Public Works Regulation No.
26 of 2008, namely the distance between sprinklers and others is 4.6 meters on each floor of the
building. The determination of the distance between the sprinkler heads aims to prevent any
unprotected areas or from being exposed to water evenly in each room of the building [19].

The water supply and clean water network for sprinkler systems is sourced from Water tank which
contains clean water and has a water pump panel including jockey pump, electric pump and Diesel
Pump which is placed in the pump chamber. The water pump used in the sprinkler acts as a drive when
the water pressure in the pipeline system decreases, as well as as a water pressure counterbalance in
the pipeline installation [20]. Then the clean water in this building comes from a borewell that must not
contain fibers, salt substances or mud that can clog the sprinkler ducts, causing corrosion and leakage
in the sprinkler head [21].

3.2.3. Hydrants

Hydrants are one of the fire extinguishing systems that can flow pressurized water through pipes
and hoses to the fire site. This system includes clean water supply systems, pumps, pipes, hoses, and
Nozzle. Each building must be equipped with fire hydrants according to the risk classification contained
in it. “X” Yogyakarta has been equipped with hydrants that include building hydrants and garden
hydrants. Hydrants as a means of fire protection play an important role in reducing the risk of fire and
reducing material losses and the number of casualties [22].

The “X” Yogyakarta building is known to have 8 building hydrants and 1 unit of yard hydrants that
can function properly. The built-in hydrant comes with a hose rack along with a hose and Nozzle. In
accordance with the Minister of Public Works Regulation No. 26 of 2008 at point 7.4.5 states that this
system must include pipes and suspensions, valves and hoses, as well as hydrant fire pumps (if any).
Hydrants are generally equipped with a hose connected to the hose head which is stored in a red steel
box [23].

The hydrants in the building still have a shortcoming, namely the placement of several hydrants
that are blocked by something. The hydrant must not be obstructed by any object in order to be easily
accessed in an emergency situation. The placement of hydrants that are obstructed by something will
result in the inhibition of the fire extinguishing process when a fire occurs [24]. Strategic and appropriate
hydrant placement and accurate distribution planning can assist fire teams in accessing at-risk areas
quickly and efficiently [25].
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3.2.4. Light Fire Extinguisher (Fire Extinguisher)

A light fire extinguisher (fire extinguisher) is the main device in a fire protection system used to
extinguish small fires. The use of fire extinguishers is one of the methods to prevent and deal with fires
so that they do not grow and spread further [26]. The APAR is intended for every individual who is able
and trained in using the APAR. Each building must be equipped with a fire extinguisher according to its
fire hazard classification. The “X” Yogyakarta building has two types of fire extinguishers, namely dry
chemical powder and carbon dioxide.

The “X” Yogyakarta building already has an active fire extinguisher protection system, but there
are fire extinguishers that are not suitable. This is shown from the placement of fire extinguishers that
are obstructed by objects and the number of inappropriate placement of fire extinguishers in the
basement and 2nd floor. The results are not in accordance with the standard reference of the Minister
of Public Works Regulation No. 26 of 2008 in chapter 5 point 5.6.3.6. A fire extinguisher that is
obstructed by something can result in a delay in accessing the fire extinguisher during a fire [27].

The National Fire Protection Association (NFPA) 10 has determined that in determining the need
for a fire extinguisher for an area of 200m?, at least 1 fire extinguisher is needed [28]. The “X” building
on the 4th to 8th floors with an area per floor of the building of 656.25 m? has placed 4 fire extinguishers
on each floor. Strategic placement of fire extinguishers has a significant influence on handling fire risks
and reducing potential losses due to fire [29].

The fire extinguisher installed in this building is placed at a distance of 1.2 meters above the floor
surface, is not obstructed by objects, has an inspection tag and has been equipped with how to use the
fire extinguisher. The installation of the fire extinguisher is in accordance with Permenaketrans No. 4 of
1980 article 8. The fire extinguisher test is carried out to find out whether the fire extinguisher is still in
a decent condition, both the contents and the tube [30]. Officers who conduct inspections or inspections
are required to keep records of all fire extinguishers that have been inspected. The archive is stored
using the labels/tags attached to the fire extinguisher, so that this archive will help in the next inspection
[23].

4. Conclusion

The conclusion of this study was obtained that most of the results of the analysis of the active fire
protection system in the “X” Building in Yogyakarta City were in accordance with the Regulation of the
Ministry of Public Works No. 26 of 2008. However, there are still 4 elements that partially function such
as only some sprinklers that are tested, there are hydrant boxes and fire extinguishers that are blocked
by cars in the basement area. Then there is 1 element that does not work, namely the detector
inspection which is carried out when damage is found and is not carried out regularly.
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