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Development of the KSNP Simulator
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Abstract

The KSNP simulator is the result of all KEPRI's accumulated experiences in previous projects and research activities.
Equipped with innovative tools and highly accurate simulation models, it is expected to be one of the highest tech
simulators ever in the world. These technologies include RSAM, ARTS, VRCATS. To provide a more vivid
two-phase flow simulation in the NSSS thermal hydraulic system, KEPRI developed ARTS during a joint research
undertaking with KAERI. ARTS significantly contributes to the high performance of the simulator. RSAM is based
on MAAP (Modular Accident Analysis Program) 4, a severe accident analysis model developed by EPRL RSAM
simulates probable severe accidents, a feature not usually within the scope of most simulator. In the VRCATS for
Ulchin, all components of the virtual plant are linked with Engineering DB in addition to a more immersive
environment with HMD and Data Glove. The purpose of this paper is to report the results of these efforts.
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1. ARTS (Advanced Realtime T/H Simulation) =32
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1.2 Nodalization
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2. RSAM (Realtime Severe Accident Model) =9
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A: Atmosphere (900)

C: Containment atmosphere (902)

D: Condenser (904)

P Reactor Drain tank (906)

W: Component Cooling Water System(908)
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3. VRCATS (Virtual Reality Computer Assisted Training System)

3.1 A== Jea

186l sl Aol g
o AT F alrk=d Hrsto

g =, VRPLANT(FS&da

>
it
N)
>
o
Y
v
)
i)
v
1
z,
2
B
2
>
lo
Ho
2
o
=i
o
flo
N
il
2
E
do
>
i
i)
o

o

=
AYATLE ool W FoA FPHEES Aol AA AFHE o] 43}

94 uEFHE A2HE TSR B AR 4 FFH AEA

~—

VRMCR(UVFA10]A), CBT(Computer Based Training), WBT (Web Based Training)® T4 o] vtk
VRPLANT= WEBSD 7]s& A&3te 329 3302 F55 o] glojA T A&, A& He F8717] 5
S JPE A Navigation & F dom, Fa7]7]d disjxes Aoy DB7F AEH SlojA ol &
o 5471715 €%t P&ID, Logic =%, Spec 55 #Ed & Aok g 77| E8/2¥W & ¥
T o)A 71719 FH, dFE, 4hE 58 $5% ¢ Atk VRMCRE 3AY o R 55 glojA ¥
g ol EstdA HE, AV, AEA o LS A4 ¢ o, Fa AVES AlEdHoHS dFH
Aol EA 29xE 4std Arye] &3 AV|He ¥ & A & F v Eg wsA5o] st
T

juiil}
o
oX,
ol

tol vEQage] A9 AFHAM ZdEAre 22 4 24 28 dA $e 5T 5 9
2} Cyber Glove, HMD 59| 7Igd2 An=
o) del A AEHCEE A 71t A F 2

AEDCIESG AFate] AR 27, FuAe B3 2 T4 247
g9tk WBTE A4 Serverg ©l83te] Web SiteS F5390m 2k Ameh 2% wek 5o e, 24

/eA97e) 9AmH o] AseEs 39

o ¢

o
~
e
N

e
e
£ ™ 2 4

ol
%2

3.2 MEeA

re
>
[>
juti)

o
-
oX,
ol
rir
=
=
rir
i3
2

)

& 2 AEdeld Edo] 2y = Y, & ZTRAENA Jiid Vg H
A Al~E g8 9t YAasdHold 2 MY FHFH, EYE AWl Data Glove, HMD(Head Mounted
Display), ZAtst 249709 3549 gk A& AFH, dAGds 788 LCD ZT2HAE o7
AEe] glom olE AHELS LANE o|&sto] A2 dAdEo] vt v 1y & Alxge] 348 e
=3



=g ElE
—= |

VRO oTS BHTH

= |
T i

mEE S| LLL ) Ii

Zrrvma | 110 k) 1A= LIN IoassdTs [Tiackop Derce,
BdD Do Sloms

e

[2%. 3] VRCATS 74

3.3. Al2d" 1A

3.3.1 73" 4 (VRPLANT)

P B QA AEEOA, FadE, 77 wEl/EH, HiTE AT Mg, Hdsdd 5
AL A= 717

&3
T 6 Z FHoE FAH vk JHEAdAE AR A=, 2o 2 AES
FoEE A A
<7 34&7]9] S8l olygl Y| HES AFESe] AFF-EE Navigation ¥ Heliport
View, Bird View, Walk View % 3719 Viewport% T 5}‘”4 AEA 7S e AR AFAUE AR 9
F g x4 FW-8 Navigations & ¢ v} #8782 Containment, Turbine, Fuel, Auxiliary 71& & &
A= FAAH] slew, A= ¢te] Navigation 3 ofyzl A&zl Opacitys Fo A= & FAsHL
R AT 71719 wi# T8 s AAAEH A, 27 S5 sheel Hebd ¢ vk
w7 717159 9AH2 E9(Tool Tip)s o]-&3ste] xAsHH, P&IDEW, ™ AMl(Specification) 5 4-&-&
7}zl EDB(Engineering Data Base)7} 32b¢l Hlo|E o HAH o] glojA, & ¢le] Navigation Fol A=
HAHAHE 2 ¢ v Steam Generator, Reactor Vessel 5 F27]7]+= & ol g3l WAS FAE,

=5
LR Falste] Rotate/Zoom/Pan 7|58 ©|&3std 71719 AF-A< Fefo} s4Ades A 3

r_N_
>
i
)
L
2]
flo
jul
=)

O

ot

Vg FA] AL A el MCR(Main Control Room)-& ZFEAoA 32H9 7Mdd PR Fd3s19om, P}}
e AlEdely e Rl AAEo] rpgAlojnte] 29X Ao ubE dlole

BHold RdaRE 47 dA @A "k AlEHH 2die] AAE AE#HIH du§
H AW E F5sto] AlgE#HolA Eda /gt Aleld dlolH F4le] HEE Sk 2 AlE
ol &4l A= OPC(OLE for Process Control )& ©]-&3te] 7| 3kt VRMCRAAM = v £HUE

o] FAlel A& FTEoR WAL AE FstE Collaboration?] 7]5& Z&sta vl A AS $3)



FAbs A4le] Avatared Chattingoll )&l 2w @2 Wela, 29 2 AAd wep AZ|E 22443, &
ZrAEM = WG AAA T EOP-02¢] 9§ ndedS 3 ¢ e oz #d A AV, &

i<

AEol Ao wdy HoA gl

7V FAeldle |4 w'd < EER(Electric Equipment Room), RSP(Remote Shutdown Panel), 22} &7
', Intake FHEL 2xH o= HALF o|n|A & o] &ste] A4 ST 4 i oA = w25 JEA7EY
v g 177 @AEE T, o)A ViewerdlAd Zoom In, Zoom Out 7|52 o]&3a] olmx o] AA A Fejs}
Zb FEe] AZsta Awek omAE ¥ S glrh, FrhH o2 VRPLANTS VRMCRS HMD(Head Mount
Display)¢} Data GloveE ©]-&3%t &3 (Immersive) 743 A HYsl, &3 A Z2AEE o]g3lo U3}
ol A YA G Als-gh

3.3.3 CBT

CBT(Computer Based Training)+ &4 Al E# o] (Plant Simulation), RX. Dynamics, % tAFL(Severe
Accident), v]es 2 Zr|dAy] AWt P o R FAHo Y. Simulator Operation 7]%5< o] &3 7
A AR dRE 55t AlE#HoHE & (Reset, Malfunction, Override 5) & <+ i, ZF 39
(Sim-Diagram, Trends)& R o< <+ AUt} FolAbLE EoALale] &3] ¥ HolHE i
AGES AR Uyol A Folabae 2 @itk AlzE A A A

Atk FoAbaLl A doju= 2} Z}
(Time Indication)®} Zd A £ A Ej(Plant Damage State)S Animation Viewd -2 wjR| &, ZF A4
h AgdEd dxR2e gge et ¢ JEE Ho]

o] Yol W] 28 A7,
o

]. H]—/\].}d H]/\L ;dxﬂ}j]/\L ZJAPH]/\]—OE :[L/HQ H]/\Lt‘vj_eg% 7} ul—aé]g] tﬂ-%]/q.ﬁo. =

1:1 =1 ] = =
S Open WindowZE %3le] 2 5 qiv}h. 7|27 = HY 2AVE 7|57 93 S5 FF3s 459
[ox]
=

d WEvleA B zrAEqMs O U 3A4S 4 AR o] Animation®} oFivh AlY WA A
Aow AWt A4S HoF= Animation View & Q80| Sl AeuEd s Aoy == Ho] g}
=

334 WBT

WBT (Web Based Training)® 7ZAFSF w&Alo] 742l o]9e] Aioa Azba F7he) AokS Hl o]l
AALS o] 7l A &

e
O
4
Hy
_0|L
30
o
r_%
N
i
~
B
2
4
Hy
it
ol
>
it
Lo
Ho
&,_’il
o
S
i
E
3
Z
g
o



4. PCATS (Personal Computer Assisted Training System)
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- CC (Component Cooling Water System)

- CH (Containment System)

- CV (Chemical and Volume Control System)

- ED/EG (Electrical Distribution/Generation System)
- GC (generic Component)

- FW (Feed Water System)

- MC (Main Condenser System)

- MS (Main Steam System)

- NI (Nuclear Instrumentation System)

- RC (Reactor Coolant System Logic)

- RD (Rod Drive Control System)/RX(Reactor Control System)
- RM (Radiation Monitoring System)



- RP (Reactor Protection System)
- RH/SI (Residual Heat Removal/Safety Injection System)
- TC (Turbine Control System)
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