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CPU Intel Xeon Silver 4210R 10C 100W 2.4GHz Processor

RAM ThinkSystem 16GB TruDDR4 2933MHz (2Rx8 1.2V)
ThingWorx RDIMM(Max 12 DIMM Siot)
ThinkSystem 2.5inch PM1645a 3.2TB Mainstream SAS

Server HDD
12Gb Adapter
. CPU Intel Xeon Silver 4210R 10C 100W 2.4GHz Processor
Experience ‘
Server RAM ThinkSystem 16GB TruDDR4 2933MHz (2Rx8 1.2V)
RDIMM(Max 12 DIMM Siot)
DD ThinkSystem 2.5inch PM1645a 3.2TB Mainstream SAS

12Gb Adapter
= o
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o,
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rver
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Ful7E pPlcIE mPlcP gPlCFAl  gPICHMEAL  JPLCRE o PLCCPURackgIO A8 2 10 A8l 110 MHE  pioNH 1P g 10 A FIX
pLC L8M_I0_3 Hs_CB HS_CB 8D1284.DBX4.1 200.2001.50 | Control Room#2|SIMENS 57-400 0/3

PLC LBM_I0_2 CB3 B3 DB1.DBW2 192168051  |HZTH M| |SIMENS S7-400 0/3

PLC LBM_IO_1 MH1 MH1 DB10.DBW12 146.0.0.1 Jtez @o|4  |sIMENS 57-400 0/3

PLC LBM_IO_1 MH1 MH1 DB10.DBW16 146.0.0.1 5!%; HI|4  |SIMENS 57-400 0/3

PLC LBM_IO_1 MH1 MH1 DB10.DBW4 146.0.0.1 7tz 714 [SIMENS $7-400 0/3

PLC LBM_IO_1 MH1 MH1 DB10.DBW8 146.00.1 [raz w7a [svens 57-400 0/3

PLC LBM_I0_2 [&:E] [¢:E] DB100.DBX11.1 192.1680.51 |4 H7|4  |SIMENS 57-400 0/3 = e
PLC LBM_I0_2 CB3 CB3 DB100.DBX12.6 192.168.0.51 A2 HI|H |SIMENS 57-400 0/3 i Yy
PLC LBM_IO_2 CB3 CB3 DB100.0BX13.5 192.168.0.51 Hzih H21d [SIMENS 57-400 0/3

PLC LBM_IO_2 CB3 CB3 DB100.DBX13.6 192.168.0.51 ST HI|H [SIMENS 57-400 0/3

PLC LBM_I0_2 [&:E] B3 DB100.DBX15.2 192168051 [T H7|4  |SIMENS 57-400 0/3 & kbl
PLC LBM_IO_2 B3 CB3 DB100.DBX16.5 192.168.0.51 A2 HI|H [SIMENS 57-400 0/3 i Yy
pLC LBM_I0_2 c83 cB3 DB100.0BX18.1 192168051 | HIIL  |SIMENS 57-400 073 * iy erel
PLC LBM_IO_2 CB3 CB3 DB100.DBX19.3 192.168.0.51 ST TI|H |SIMENS 57-400 0/3 u

pLC LBM_I0_2 c83 cB3 DB100.08X20.6 192168051 T HI|A  |SIMENS 57-400 073

PLC LBM_IO_2 B3 CB3 DB100.DBX22.2 192.168.0.51 S0 T4 |SIMENS 57-400 0/3 i e
pLC LBM_I0_2 c83 cB3 DB100.0BX23.5 192168051 | HIIH  |SIMENS 57-400 073 * o erel
PLC LBM_IO_2 CB3 CB3 DB100.DBX25.0 192.168.0.51 SZT T4 |SIMENS 57-400 0/3 . gy
PLC LBM_I0_2 c83 cB3 DB100.0BX26.2 192168051 | HI|Y  |SIMENS 57-400 073

[ 16] AZ=3Ao] PLC Tag List
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I Bkl A4
& HEgoly GFERols Hu %3 7]
of

2 X
=53 Agsn A
3 AT AEE <k
A Aweﬂ Qa9 TOAAE AgERen, of A4E 53 wdsto
=5® 94 A Fal U AH MEEEE Astth 2 ofdle E 5

o} 2.
GE 5 o) A WMgEE AE A
_ thd A WS

3.223 s 4137 s 0.914 s

2§ 35.966 s 37.300 s 1.334 s

33] 10.869 s 12.133 s 1.264 s

43] 11.126 s 12.933 s 1.807 s

53] 11.501 s 13.867 s 2.366 s
ANBAHCE 9 1.537 s

[dole] Ag=]1 & A3 <8 a3 22 Az dPgsiqtt. 45 %
o] 423 ThingWorx Serveroll A 23+ 441 dlolg 2a9dy B A7 A 7
TE ARG Al 2~"le] ThingWorx Servere] 4l dloly Za3dE 7H4 2
2,00074 9] ElelEE F=skaL, 2,0007H2] $4 wlolE et Al HeolEHI A=
Ash=A] Wlaste] Data A& =E Abstaith. Ay obg o] <& 6>3 ZTh

GE 6> ElolE A A Az

) > T4l Holg F $4A HolE g} ) 3
s ] 1 2 "
- o 47| 3H= to Bl e

KRk 2,0007} 2,0007} 100%

z

felelel Ay AAE=] & SAsH7] 9l v=3 22 dAz2 AP Al
P& PCollA 3t =3lE5 AlZst Al@E PColA A= ¥4 H2dF d4<
AePste] A= Ao KepWare Serverel <3 5 OPC Quick Client 6.10.659%
Adgstt I F A AFE PCoA =S 94 dxds dZ24S Adste] 2 <
TollA AEE kA G Ax=®le] ThingWorx Serverell <3 ¥ ThingWorx
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Mashup 9.2.3& Ad3sta 245 A2 KepWare Servere] OPC Quick Client 6.10.659
oA dlelEle] Zto]l MAFHUS o /Mg FHFG Al~®e] ThingWorx Server]
ThingWorx Mashup 9.2.3o|4] ®17 ko] WtF=H 3}H =315 FTEIT o] HAHES
53] wHE3slo] Data 2] AAEEE AL T. A3 ofge <& D3 Ao

<E 7 Yoy A7 Ad&E=E Ad A3

_ wlole] A2] A

4.074 s 5.000 s 0.926 s
2§] 16.100 s 17.000 s 0.900 s
33] 25.209 s 26.046 s 0.837 s
43 37.248 s 38.014 s 0.766 s
53] 43.281 s 44.004 s 0.723 s
AN 32 IHHE ) 0.831 s

A Aol HEsx] 2 =AHr] 98 god pe Axlzr AdPsg

2olt 3H =3} 7|52 AHEste] 3 535 AlFRFSkaL Al
17} AAE o ST F AFE BESA B ATt JidE ¢
T 1A vbA Q1Ae ¢EEH AFEATE SR EA
& AdEste] o AR FEo] A Felsta 3H =
-8 PCollA] Adobe Premiere Pro 22.0.0-5 4l3y3sto] =3}

3= F83 11 T AY
A4S o] AHn] ohfAe ZF GAES A3 At Fde] AR EEo] HE AT
S st 44 i Ao AEEEE ALedY. A= ol <& 83 Z.

< 8 4 W Al A&z Ad 23

siole] A2 Adds

@Al 2.160 s 2.386 s 0.226 s
A2 7.238 s 7.383 s 0.145 s
A3 11.809 s 11.950 s 0.141 s
A4 18.213 s 18.512 s 0.299 s
A5 31.244 s 31.379 s 0.135 s
A6 44.399 s 44.528 s 0.129 s
A7 53.250 s 03.476 s 0.226 s
AN @2 IHE ) 0.186 s
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ABSTRACT

Due to the nature of petrochemical plants dealing with chemical substances, it is
essential to monitor and inspect not only high-risk access restricted area facilities and
equipment but also other major facilities and equipment. However, it is difficult to
manage due to invisible risk factors such as high-voltage current or toxic gas leakage,
and it is difficult to cope with emergency situations in the event of complex facility
failure. In order to prevent the down-time of facilities caused by these safety
accidents and facility failures, this study presents a methodology for the development
of augmented reality-based remote facility safety diagnosis system, and based on the
proposed methodology, augmented reality-based remote facility safety diagnosis system
for petrochemical plant companies was constructed and demonstrated. The main
functions of the proposed system are augmented reality-based on-site facility safety
diagnosis visualization (AR-based facility monitoring and status check, etc.) to support
activities that can prevent safety accidents in advance, and augmented reality-based
maintenance manual (AR-based image and graphic action guide) that can be solved by
simple measures in the event of a complex facility failure.

In order to develop the augmented reality-based safety diagnosis system for remote
facilities, the following procedures were conducted. First, the definition and composition
of the concept and characteristics of augmented reality and the classification system
were investigated, and based on the definition of the concept of the study, the
previous research on the existing classification system related to augmented reality was
conducted and the direction of the research was presented. Second, we Augmented
Reality-based remote facility safety diagnosis system development methodology by
defining a four-stage development process of analysis and design — development and
implementation — verification and demonstration — testing and field application, and
20 detailed items to be processed. It was actually developed and demonstrated.

Therefore, the augmented reality-based remote facility safety diagnosis system
proposed in the future research direction will be extended to various petrochemical
industry plants, and the artificial intelligence algorithm will be applied to collect data
for various petrochemical industries to establish an optimal model and establish a
diffusion strategy based on various industry-specific empirical models.
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