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ABSTRACT

In the event of a fire and a disaster, prompt and accurate alarms inside and outside the building are directly related to
the minimization of damage and the success of life evacuation. However, due to unwanted fire alarms in automated fire
detection systems, the number of dispatches by misunderstanding in the 119 service is increasing. This causes the
insensitivity to the safety of building managers and the waste of the fire-fighting power. Therefore, in this study, the
statistical databases and literature on unwanted fire alarms in Korea and abroad (USA, UK) were identified and the
management systems for unwanted fire alarms were compared and analyzed to identify problems of statistics in the
management systems for unwanted fire alarms.
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Figure 1. Flowchart of the study.
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Table 1. The Domestic Research Trends on Unwanted Fire Alarms
Years | Authors Document Foam Main Content Years Authors Document Foam Main Content
1985 | Sakong Journal - Survey 2010 Lee Thesis - Survey
- Case in Foreign - Computational Center
- ion Mechani
1986 | Cho Thesis - Detection Method 2011 Lee Journal Operation Mechanism
- Standard Review
- Status Review - Fire Test (UL268)
1988 Y Ji 1 L Ji 1
4 ourna - Standard Introduction 2012 e ourna - Test Bed Design
1990 Choi Journal - Causes.& Problems Lee : Thesis - Wireless Detector
- Reduction Measures 2013 Korea Fire Research Report |~ Survey
1993 Kim Journal - Reliability Analysis Institute P - Case in Foreign
. - Fire Protection System
. . . Korea Fire
1994 Kim Thesis - Mathematical Approach 2015 Institute Research Report False Alarm
- Survey
- Standard Introducti
1997 Son Thesis - Prevention of Malfunction Cha Journal an ar firoduction
- Security System
- S - Analog Detect
2000 Nam Journal urve}'/ . 2016 Seo Journal @ O,g ctector
- Case in Foreign - Algorithms
- - ke D
2002 | Ahn Thesis Survey , Lee Thesis Smoke Detector
- Experimental Analysis - Algorithms
2004 Jung Thesis - Smoke Detector Sensitivity 2018 Kim Thesis - Automatic Fire Breaking System
Na Thesis - Survey
. . - Survey . N .
2005 Kim Thesis 2019 | National Fire - Statistic DataBase
- Causes & Problems Status Report . K
Agency - Case in Foreign
Table 2. The Study of Unwanted Fire Alarms in U.S.
Years | Authors |Document Foam Main Content Years Authors | Document Foam Main Content
1975 NBS Technical Report |- Detector Sensitivity and Siting 2014 NIST Technical Report |- New Smoldering and Flaming Test
1977 NBS Technical Report |- Detector Sensitivity and Siting FPRF Research Report |- Nuisance Cooking Test
1997 | JANES A Journal - Non-fire Analysis . A )
2015 UL Technical Report |- UL 217268 Nuisance Cooking Test
2002 |D. T. Gottuk Journal - Alarm Algorithm
2006 PFSC White Paper |- Smoke Alarm R. E. Zevotek Thesis - Fire Signal Identification
2007 FPRF Technical Report|- Smoke Characterization 2016 NIST Technical Report |- Nuisance Test ANSI/UL 217
2008 NIST Technical Report|- Home Smoke Alarms Analysis NFPA Research Report |- Solution for Nuisance alarms
2009 IAEC Research Report |~ Unwanted Fire Alarm S. Festag Journal - Data Analysis
- Nuisance Alarm
T. Cleary Journal - Full Scale Smoke Test E. Johnsson Journal - Unattended Cooking
2010
CPSC Technical Report|- Smoke Nuisance Alarm . .
Makant Journal - Mist Sprinkler
011 NFPA Status Report |- Unwanted Fire Alarm
UL Research Report |- Smoke Alarm 2017 E. Ren Journal - Smoke Detection Algorithms
NFPA Guideline - Uwanted Fire Alans Cases and Solutions
2012 R. Roberts Journal - Nuisance Alarm
Maryland | Research Report |- Smoke Alarm
NIST Technical Report|- Nuisance Alarm Scenarios R. Zheng Journal - False Alarm
2013 - Data Analysis
FPRF Status Report | Unwanted Alarm Policy B. Stockbroedkx Journal - Wireless Detector
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Table 3. The Study of Unwanted Fire Alarms in U.K.

Table 5. Rates of The Unwanted Alarms Events to Fire Events for
3 Months (2018.03-2018.05)

Years Authors Document Foam Main Content
Fire Alarm Unwanted
Office of . Facili R
the Deputy - Fire Safety Data actlity Events Alarm Events ate
2004 Prime Guideline - False Fire Alarm Neighborhood Livi 054 22 1 "
Minie: Reducing Solutions eighborhood Living ,05 267 5.09%
1 N Apartment Building 772 1,639 212.31%
- False Fire Alarm
2013 NIFRS Research Report Policy in NI Factory 469 1,222 260.55%
- False Fire Alarm Welfare 24 557 232083%
2014 BRE | Research Report | ) oo Total 10,628 7,848 73.84%
R - Unwanted Alarm
2014 CFOA Guideline Signal and Reduction
_ : INCIDENT REPORTING PROCESS
2014 | L. Ritimann | Status Report False Fire Alarm

in Europe

2015 LCWG Status Report |- False Alarm in Wales

- False Fire Alarm

2017 S. Festag Journal in Europe
2018 BRE Research Report |~ F:fﬂse Fire .Alar.m
Live Investigations
- Fire and False
2018 BRE Technical Report| Alarm Test
- Multi-Sensors
2018 FPA | Technical Report |~ L2is¢ Fire Alarm
Test Scenario
- False Fire Alarm
2019 NIFRS Research Report Reducing Solutions
Home o .
2019 Office Guideline - Fire Safety Data

LOCAL FIRE
DEPARTMENT
INCIDENT

REPORTS

LOCAL FIRE
DEPARTMENT
DATA

STATE INCIDENT
REPORTING

AUTHORITY CONSUMER

PRODUCT
SAFETY
COMMISSION
(CPSC)
——
NATIONAL

HIGHWAY
TRAFFIC SAFETY
ADMINISTRATION

(NHTSA)

INTERNATIONAL
ASSOCIATION

oF I
FIREFIGHTERS
(IAFF)
——

—~—

INTERNATIONAL
ASSOCIATION
OF FIRE CHIEFS
(IAFC)

U.S. FIRE ADMINISTRATION
NATIONAL FIRE DATA CENTER
DATABASE

NATIONAL
ASSOCIATION OF
STATE FIRE

MARSHALS
NATIONAL
VOLUNTEER (NASFM)
FIRE COUNCIL

——

NATIONAL FIRE

PROTECTION

ASSOCIATION
(NFPA)

Table 4. The Unwanted Alarms by Factors

Factors Numbers Rate
By Attificial 1,302 40.6%
By Management 1,007 31.4%
By System 897 28%
Total 3,206 100.0%
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Table 6. Type of False Alarm and False Call in NFIRS

Title
False Alarm and False Call, Other

Number (Contents)
700 (Others)

710 (Others)

711 (Municipal Alarm System)
712 (Direct Tie to Fire Department)
713 (Telephone)

714 (Central Station)

715 (Local Alarm System)

Malicious, Mischievous

False Alarm

Bomb Scare (No Bomb) | 721 (Bomb Scare)

730 (Others)

731 (Sprinkler)

732 (Extinguishing System)

733 (Smoke Detector)

734 (Heat Detector)

735 (Alarm System)

736 (Carbon Monoxide Detector)

System or Detector
Malfunction+

740 (Others)

741 (Sprinkler)

742 (Extinguishing System)

743 (Smoke Detector)

744 (Heat Detector)

745 (Alarm System)

746 (Carbon Monoxide Detector)

Unintentional System or
Detector Operation (No Fire)

Biohazard Scare

751 (Biological Harzard)

Incident Type 3%
Lo || |

Incident Type

Figure 3. Foam of Type C (Incident type) in basic module (NFIRS-1).
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Table 7. Estimates of False Alarm by Type and Fire Department
Response for 5 Years (2014-2018)

Years
Type
2014 | 2015 | 2016 2017 2018

Malicious, | 161,500 | 166,000 | 172,500 | 141,000 | 171,500

Mischievous, | (6:5%) | (6.5%) | (6.6%) (6%) (6%)

False Call Avg. 162,500 (6.2%)

q 820,000 | 827,500 | 837,000 | 752,000 | 888,500
ystem (33.0%) | (322%) | 31.9%) | (30%) | (31%)
Malfunction
Ave. 825,000 (31.5%)
Unintentiong] | 2165500 | 119,500 | 1225,500 | 1,285,500 (1,378,500
“‘“tcenltl“’”a (46.8%) | (46.7%) | (46.7%) | (50%) | (48%)
a
Avg. 1,250,900 (47.7%)

Other False | 341,500 | 373,500 | 387,000 | 368,500 | 450,500
Alarms (Bomb | (13.7%) | (14.6%) | (148%) | (14%) | (16%)

Scares,etc) Avg. 384,200 (14.7%)

e Al 2,488,000 | 2,566,500 | 2,622,000 | 2,547,000 | 2,889,000

as; larm (7.86%) | (7.63%) | (7.42%) | (7.34%) | (7.86%)

otal
Ave. 2,622,500 (7.62%)
Fire Dept. | 31,644,500 | 33,635,500 | 35320,000 | 34,683,500 | 36,746,500
Response
Total Avg. 34,406,000
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Table 8. Reason for False Alarm for 6 years in England
(2013.07~2019.06)

Years

Intent Reason
13/14 | 14/15 | 15/16 | 16/17 | 17/18 | 18/19
Fire Incident | 7,617 | 6,811 | 6,943 | 6,954 | 7,288 | 7,163

Malicious

Non-fire Incident| 169 161 191 179 187 213
Human 61,837 | 58,955 | 60,105 | 63,764 | 64,903 | 67,220
Animal 162 162 138 152 156 143

Smoke

32,278 | 32,726 | 31,940 | 34,574 | 34,647 | 32,946
Alarm System

Sprinkler System| 1,008 | 979 926 973 | 1,048 | 1,016

Due to Heat System | 1,808 | 1,464 | 1,401 | 1,551 | 1,572 | 1,373
Apparatus

Flame System | 475 420 369 399 332 326

Other System | 14,347 | 13,442 | 13,469 | 14,349 | 14,171 | 14,273
Contaminants | 23,582 | 21,879 | 20,479 | 21,107 | 19,935 | 19,358

External Factors | 2,909 | 2,524 | 2,204 | 2,273 | 2,157 | 2,034
Unknown 10,708 | 11,256 | 11,381 | 12,688 | 12,837 | 12,408

Smell of Burning| 10,799 | 10,364 | 10,715 | 10,527 | 10,329 | 10,508

Burnt Toast/Food| 15,910 | 15,633 | 15,703 | 15,074 | 15,584 | 17,113

1?1?311 Cor?dr:x(l)i(tz/tion 22,795 | 21,808 | 20,535 | 21,166 | 21,465 | 23,912
Other 17,884 | 17,528 | 18,064 | 18,495 | 19,666 | 21,436

Non-fire Incident| 5,482 | 5,080 | 5,894 | 5,868 | 6,587 | 7,050

Total 229,770|221,192|220,457|230,093|232,864(238,492
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Figure 5. The table of appearance inspection for the unwanted fire
alarm.
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