Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2022.23.8.1
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 23, No. 8 pp. 1-11, 2022

At bgig= AT Al2" 719 BELGEAHS-SOP)
o

Hx2
2L ST D|HANEALA RS

ro

Study on System-based Standard Operating Procedure(S-SOP) Tool
for Disaster Response

Ji-Eun Kim
Department of Future & Smart Construction Research, Korea Institute of Civil engineering
and Building Technology

2 o AT oY 3, A5 SOT AT AY, AN Hoph SolbrA, AR AA A hulek A ALAY w2
¥ S ) Al e WA ol ol ol ok sick S 203 A Al Aokl BB, )
AH 5 AR AFBS ANSLE, deks A8 B9, AU L B HF ABY e v Sl
B FeY hr S B AFAL Mol AN Sl olHF A3 ﬂi golA BIEEE 0 AdS

3

otal A& AN FE AT tf-&ot7] A, & ?‘i:r"— At -3 A A(Standard Operating Procedure, SOP)

SR 1 R~ = ) =)
P
i?%r

A2 ) A B eFRE 10T, AAISh AAlslo] Al2EsHSystem-SOP) 51 o2 2al7] g AAH HES
A7) Fastedc. B A7) APESIE g 8] 2 %{ 1% FAN A wn Akon Agste. ol
g A2 540 wdE S A Ao A4k, S-SOP L= 4A @ AT B A4EL EEIIA
SOP SYETE A%2Y 37 Wl sig AAHE Bl DS WAAGS woista, A48T S BEA

Fe TEFORHA A5t Ao|EG|E Bolat BEW Heol s

Abstract Recently, damage to people and property caused by large fires and flooding has increased, and
so has the need for disaster preparation of buildings and rapid disaster recognition/response by
residents. However, most of the buildings are simply carried by occupants/managers or posted on walls
in the form of documents containing emergency exit drawings except for some skyscrapers, recently
constructed multi-complex facilities, and major national facilities. In addition, even when conducting
fire drills or safety education, it is difficult to respond to the minimum due to people's indifference,
lack of detailed information, and fear of actual fire occurrence. In order to minimize large-scale
disasters resulting from this passive response, this study designed a system module to systemize and
operate an SOP in connection with IoT and sensors related to disasters in buildings. The targets were
selected as a high-rise residential facility with a relatively well-equipped disaster response environment
and a fire disaster scenario reflecting the characteristics of the building. Implications were drawn up
through the design and development of S-SOP operating tools. The S-SOP operation tools can easily
reflect changes through the system despite environmental changes in buildings, and can be easily
customized for new sites by establishing common information for each use of facilities.

Keywords : Facility Management, Standard Operating Procedure, System SOP, Disaster Response, Disaster
Response Scenario
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Fig. 1. S-SOP concept
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Table 1. Analysis of SOP and S-SOP

Factor SOP S-SOP
o Emergency Emergency Response
Principal of Response Organization
Action R
Organization Sensor/Facility/System
A Facilit
c act 14Y Facility Operation Team
Human-based Operation !
t T & Resident
eam
I
Link to Facilit
v | System-based X -k to raciity
I Maintenance System
t Detail of . Organize in detail
. Briefly . .
y Activity according to subject
Max.' Allowable . Required for optimized
Time per Not required - . .
- scenario configuration
Activity
Per Disasters Fire, Earthquake, Flood, etc
Obtain detailed
S Per Disaster situation information by
c Occurrence X linking with CCTV
e | Location/Scale according to sensor
n construction environment
a (Automatic) Detection of
r abnormal signals from
I Start point Disaster sensors
o p Occurrence (Non-automatic) 119
Call/ Emergency bell
alarm
¢} Real-time Dex{elc?pment of S/W by
p Linkage X linking sensors and
8 CCTV in real time

Real-time Link to Facility
r L X R
Monitoring Maintenance System
a
: Communication Real-time
I X A communication with the
between Site and ) .
o Fmereenc (Walkie- main control room and
n Teency Talkie) personal mobile
Operation Room L .
applications on site
P Educati . .
) ued ion/ Education/ Simulated
u Daily Simulated L
L Training
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p
° . Real-time General
Reference o
s Emergency Situation Management
Manual
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Table 2. Main functions of S-SOP RSM module

No. Function Contents
Call activity information created in the
1 CActivityPool S-SOP Editor for use in replaying

scenarios

Once the scenario is started, perform
the function of Activity according to the
scenario

2 | CSenarioPlayer

Information such as activity results,
quarterly contents, logs, etc. are sent to
the CViewerThreadPool module

3 | CSenarioQueue

Perform TCP/IP communication so that
the RSM can send and receive data with
the Viewer/IO Server

4| CSockStream

Wait for the connection from the

5 | CViewerListener |viewer and process the request from the
viewer if the connection is made
6 CViewerThread |Deliver scenario status/Activity change
Pool status, etc. to the viewer

Manage logs of activity performance

7 | CLogManager results

No. Function Contents

Manages the tag information table and
maps the tag id and associated activity
to each other

8 CTagMapper

9 | CTagReadWriter |Receive disaster events from I0-Server

10| CTagCmdParser

Organize data in Kafka format

Saves logs that are RSM-enabled to a

11 CLogMan file and uses them to respond to future

failures
CRmsResp Deliver the Change of ‘Actlwty Status
12 Bucket and Branch Information between

Activity to Viewer

Starts and initiates related functions at
the start and end of the service in the
RSM

13] CRsmService

User manages information such as
resource file/Activity information
file/tagtable file path, 10-Server

connection address, and connection

port

14| CReglnfoDlg

Store/manage inputs from the
CreglnfoDlg module for use in RSM
operation

15| CRsmReglnfo

Screen Ul showing service start/end and

16 CServiceUIDlg service status of the RSM

171 CMainFrame Manage instances of each module

Allocate or disable the resources that
you want to use at the start/end of a
program

18| CDSOPRsmApp

H CMainFrame H CReginfoDlg ‘

‘ CDSOPRsmApp
CServiceUIDIg
‘ ClLogManager CRsmService ‘ CViewerListener ‘

l

CSenarioPlayer ‘

‘ CTagMapper H
CSenarioQueue H CViewerThreadPool
CSockStream

}4—{ CActivityPool ‘

Fig. 11. Design of S-SOP RSM module
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o]t

Table 3. Example of tag file

Tag | |RES_| RES_  [LOC_D|LOC_STIVAL N|VAL EV
D | "¢ D NAME | ONG | ORY | OM | ENT
10001| 1 | 1001 Fire 105 | 27 0 1
Detector
0002] 1 |1002] Smoke | qps |27 0 1
Sensor
10003| 1 | 1003 |TEmPerAI o5 107 | g 1
e Sensor
10004| 1 1004 | Gas Sensor| 105 27 0 1
Clean Fire
10005 0 | 1005 [Extinguishing| 105 | 27 0 1
Gas
10006] 0 |1006| Smoke | 05 | 27 0 1
Screen
10007| 0 | 1007 |Fire Shutter| 105 | 27 0 1
10008] o | 1008 [Firefishting o5 157 | g 1
Pump
10009, O 1009 | Fire Door | 105 27 0 1
10010| 0 | 1010 | Sprinkler | 105 | 27 0 1
10011 O | 1011 | Damper 105 27 0 1

3.23 R0 2=
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