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LUSEEell 1n this paper, we investigated the following items for the development of gas safety work
mobile app. In this study, which is a follow-up study after the completion of the scenario design and the
first, second image extraction of the mobile app based on the initial research that has been studied, 1)
Suggested classification of gas works by type classification and risk classification 2) The research and
proposal of interaction method for effective interworking of mobile app and worker in many industrial fields
of two—hand work have been made. In particular, the development of a mobile app that interacts with the
main system that manages not only the gas work but also the field of each industrial field is the first
attempt in Korea and has helped the worker to work freely and safely through various interaction methods.
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<Table 1> Work steps of gas work
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¥ WL @ Work level

Large category Middle category WL
1 |civil works Heavy work (crane, forklift) 7
1 commonn 2 | Scaffolding work 9
o 3 |Excavation 12
1 Heat exchanger separation / transportation o4
work)
2 |Plumbing (fire work) 7
3 [Blind work 7
4 |Pressure test (water pressure, air pressure)| 22
5 [High pressure water cleaning work 5
) 6 |Catalyst replacement work 12
2| device 7 |Closed container operation 1
8 |Hot Bolting work 11
9 |Hot Tapping work 10
10 |Tank maintenance work 9
11 |Water facility works 7
12 |Thermal insulation work 9
13 [Painting work 10
1 |Water facility check 13
. . 2 |Inspection of airtight containers 28
3 |inspection - -
3 |RT inspection 15
4 |Ball Tank opening, inspection, repair work | 12
1 |Centrifugal compressor work 10
2 | Reciprocating compressor work 6
4 | machine | 3 |Pump work 7
4 | Turbine work 9
5 |Fan work 8
1 |Gauge demolition and installation work 16
5 Instrument measuring machine maintenance 9
work
5| meter 3 |Maintenance work of gauge regulator 9
4 | Analyzer maintenance work 8
5 |Panel demoalition and installation work 7
1 |Close-up action 16
5 Electric equipment inspection / maintenance 9
wor
6 | electronic
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<Table 2> Risk level of gas work

Risk
level gas work
5 Enclosed space access work
4 Gas welding and cutting work
Chemical wastewater treatment and tank lorry work in
storage tanks
3 Experiment
Start up
Electrical isolation or isolation system installation work
Emission or separation of pressure systems
Unloading chemical drums
Raw material handling
2 Pressure (hydraulic and airtight) test operation
Radiation handling work
Heavy material handling work
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<2 1ol A ek 2ol die Al tiek dhe 9=
Qo whz} Alxglef] g A8 Ertyd shHo
AYEH ofel S At A7t i A4S A



)
[
o
L
L
ind

AH=2] ToT 718k < 7ide 918 299 w7 R AEHA 71sdA 49

st 4] 9k 7ol 52 sk Aoz A
nAG A Aol AGFt A A4z

WA ol Aelel 9L ek A9t et

ueb] B710e] ARAEE olgstel AiAelA A

Charging
station .
Charging
4 '@‘ station

' £ {
f k @ Charging
—48m ] station -

Unit Area Risk level Risk level of work Sensor monitoring

[Fig. 2] Unit area risk initial screen

<" 2>oMe A9 2 9 220l e w3t
AR AT AJA7E FA A B dHs FE 9

AAZ A o}s}q_

N
N
1o
O
g
s

%
=

%

g
D

i}*
o
:.°=
SE
Y
o

QANE TS xgxqoﬂ/q 24
2 OGL ¥4l 0]7] wjite] oA e

73 2t =(Thread) & A3/d A A2

of 240l Ry
Sk weka] 7| Ee] CGlel Hla) urt Be Feelols
o 84 2848 4 slrH3ll
mep 2 AT AR S 4 s,
Request 1 J S
e I _________f'_“_a__ff_v_e_r_ e
e T

D i T e o) e

Serviet 1 Servlet 2 Serviet 3

[Fig. 3] Servlet processing

(¢3

IoT 7]¥ke] A EL ofFoli=

= %6}] }E}—o"é‘ T_tgf"]'

© Al AAzte g diolHE FulEE 3o "1‘ﬂ°ﬂ
Al A/dolgta BaEE AnfEE o FE Al
il X, 2, AGH R TS *}32}01]74] o
At ol AREALe] AutEEO|A B of EE]A| o] o]
A= A & A5 1este] F2GCM(Google
Cloud Messaging) 2.2 &3}

<a® 4>E 10T AA7E dlolEl & AAIREe 2 Anje|
el AlA e AzEe] IAE YERIT

Check
‘Whether App is on or off

Real time

—————— >

Detect temperature Server

\onboger]

[Fig. 4] Relation between Sensor and Server

Sensor

ofe] Lhehl
2 7% 9192 AR el el GOM AL
Azkel #AE Yepa 9]

ol‘:_ <:Lal 5= _?,]z‘ﬂ A]—;E;]—o] Hl—/\gfsﬂ

Check I 1
whzctherA lmNDtifiEg'm“éf
% op dangerous situation
is On or not

server

<a¥ 6> a8 5ollA AAHE o] wAsle] 9
FEE AY B 9l o] FEEHA gdE: HY
e Adsk 4= 9l GCM 7]5ko. = <ff 7juke: 718

I Notification ;f

dangerous situation

Mabile
Device

[Fig. 6] Relation between CGM and Cellphone



50 =83es=tA #18d 5%

[o

b AYAET A9 4FE AN ANReR
Aol wHAE Ao} b5 @ Y AL
<39 48 A WA Agsgon, oju A8
Feizol A4 9 o
How A8

A A 2 )5 A
Astget.

<Y T Ak wak ofEe A HS A%
UL vjzelo]t

il
"
i

Work Mame: Welding
Well-being substance:
Foshan

Werk squipment:
Storage vessel and
piping

Operation procedure

1. Safety educaticn
check

2. Check the work tools

a7 A4 Qo) 7k A4 ARl B e
FRAM AP e FU AR 918 5 A

g AL A

et M IR R B 2 e R e S R B L A e
ool B A5 2vtE £ s ddo] sofrhnn
ol& wAEI7F 4] ohan, Hate] FA= A1l A5
o= 71 ojgl %ol 7hedtt o] Ag, AvtE Eo S
A 71s& o8-8kl AdAr 2t Jrs ojoprshd
o] IRl Al HF, EFF2 o]o]ES Foto] 1

&8 el Aike] AF2 Al Tl

2 Ak o FAs A]lo] 91529 @Al Avt

E Z9 gAY 7es Tsdk] fEiAe AvtE &

< U= 7Pkelell tiof sh= WA Rl o et
ol FH e Al Muj2rt A Avt

E 979 2o szl /sseHIsl FEo] WE

PeRol= glo] 20 AT LA Al T2

[SIN=] l
AAZHES gAjate] e AsS T vl A28t
2dzte] Au wge Hu golshA o & 5 vk of
2 Q%7 3 g2 el F v daspA, ks
A4 @M Aol B A4 bddA} Thol= Y
T8l S8Rl Abarte- 7hel = 5 s ofxd wgte]
£ glo] APt Ao FRE S0 W g
glze) Age /ey oz dydnt AnENAE
svbEE} g 54904 75 TEsh] F AlAA
AA7} Zhdalr) Wi, Aty d@elMel HE 7HsA

o] wj$- e,

2
™
vl
)
Ho,
X
N
>
)
dlo
o,
rO
1>
~N
of
o
i rir

fr my oo U x o2
o,
=2
ro
>,
[>
ot
o
k)
ins
2
=2

2
N
Ip
2o

L
_%_I‘
fitl
i3

2

jud)
=
e
AC/N A/

o 2
2
[
-0,
ol
ok
¥
=
(i
H
B

=2,
o Ol
1> o_v_,
o o E &
e =
ro ~
o oo
0,
_I% 2 —%
My =
o =
0 Tn o o
[o oft
)
[
|m
i
2
ol
ot
k)
o

i

B

N

O

-

I

o 4
O%
>
>

o rZomd 2 g
Jz rlo
M,
rr

Y
b

ngn@
U N

o
do &
N

e e 2L
o2
1>
(o

4
%0,
o

T

o
(o

3

n}x]
+& AlABATE

il =4
Bato] SHdd 24 FAS AT ¢ = EjbEelth

il

Mo
o
r
N
N
r >
jincs
o
ol
9
>



N
[
2
=

AAAES) 10T 718 9 S A% 24959 257 2 AEH 584 51

O FA T 24912 759 o] He" £ gl 99
& FGHEAE T o= 53] 1ot ok Fe] Alad
o] B giglon), #le] o= s Az
2E 99| ThE bAAAE 7 9A B F=
ARz Ao vlg- Do 7|z A
FEAF M= B ALAA o] S Fshd
3 oFd B A EE EFE I SHES]
Aol Aol A AA ZHAE] Al 9
A4S EUE B4, vlushs Y-S 1y Folth o
ok ZF o] EgAo] 9l wHE ol g AEE o
T7F 2 Ao Btk wEha] I Mo ddt & =7
A AAE 1] AR T =) o] Qe & 7 E
- 53] A A ghEd o) slte] WaH =
Aol dast Ao wolth B oFolA Aoty 28
A e Akl AAe] Bl i o] 48] thek
sHA| o] FolX|715 7]ugitt
ACKNOWLEDGMENTS

o] =L WISEE FHUS FEdFA WA
W] Aol ofste] AFHAS
(This work was supported by the intramural

research grant of Chungbuk National University in
2015)

REFERENCES

[1] S. H. Lee, D. W. Lee, “Actual Cases for Smart
Fusion Industry based on Internet of Thing”,
Journal of the Korea Convergence Society, Vol. 7,
No. 2, pp. 1-6, 2016.

[2] H G. Hong, "Business Process Support Based on
IoT Technology”, Journal of Convergence for
Information Technology , Vol. 7, No. 1, pp. 7579,
2017.

[3] M. H. Kim, J. A. Lee, B. H Kang, “(A)Study on
Application Design Scenarios for the Gas Safety
Field Workers : focused on the pipe work”, Journal
of Digital Convergence, Vol. 14, No. 5, pp. 273-281,
2016.

(4] Y. J. Lee, “A Study on Information Architecture &
User Experience of the Smartphone”, Journal of
digital Convergence, Vol. 13, No. 11, pp. 383-390,
2015.

[56] Korea Gas Safety Corporation, 2013 Annual gas
accident, accident casebook of high—pressure gas,
Korea Gas Safety Corporation, 2013.

[6] D. H Ki, K. T. Leem, J. H. Park, K. I. Chol, Human
engineering, Han Kyoung, 2010.

[7] The Korea Economic Daily, 2017. 3. 27.
http://www.hankyung.com/news/app/newsview.
php?aid=2016100635791

[8] M. H. Kim, J. A. Lee, B. H. Kang, “A Mobile App.
UI/UX Design for the Gas Safety Workers”, IJST
(Indian Journal of Science & Technology), Vo. 9,
Issue 48, pp.1-5, 2016.

[91 L K Jeon, J. H Chung, “Study of GUI design
convergence guideline for the users of aged
generation”, Journal of digital Convergence, Vol. 13,
No. 7, pp. 323-331,

[10] Korea Safety and Health Agency, "Work Safety
Guide” 1-6, Korea Safety and Health Agency, SK
Innovation, 2013.

[11] http://www.kosha.or.kr/main.do?chk=1

[12] H Y. Kim, "Working Environment and Risk
Assessment of Biphenyl in Workplace”, JOURNAL
OF THE KOREAN INSTITUTE FOR GAS, Vol.18,
No.2, pp. 55-61, 2014.

[13] S. W. Ahn. “Design and Implementation of Smart
LED Bicycle Helmet using Arduino”, Journal of the
Korea Institute of Information and Communication
Engineering, Vol. 20, No. 6, pp. 1148-1153, 2016.

[14] http://goppa.tistory.com/entry/Servlet

[15] http://v.media.daum.net/v/20170209164602204



L AR |

71 1) 3 (Kim, Mi Hye) [43]¢]
02004 d 99~&A : FEUstL

AR 25

hal A7) AR FE B 21
Zu4

2001 29 ¢ FRUEt 48k}
(o] kA

019943 29 : FEUS $83H(0]8HAA})

019924 24 @ SRSt 28k7H(0] A
<BARoE> : SHIFEH 2~ A HAAEE 9 HA AR

Aol 914

o] = o}(Lee, Joo Ah) [43]4]

20124 3¢9 ~ @A o]s}oi A
a4 Rt &7

¢ 2011d 8¢ : ot 7]
% skl (R

e2003d 29 : 3 AstyjstL




