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Abstract

The existing core models for the domestic nuclear power plant simulators for PWRs are
entirely imported from the foreign simulator vendor. To solve the time-accuracy problem in
the poor capabilities in the computer in the early 1990s, several simplifications and
assumptions for the neutronics governing equations were indispensible for the realtime
calculations of nuclear phenomena in the core region. To overcome the shortages, a new core
model based on the MASTER code certified by the domestic regulatory body (KINS) instead
of the existing core models is now being developed especially for the realtime core solver for
the YGN-1 simulator. This code is named R-MASTER (Realtime MASTER code). Due to the
deficiency of the host computer, it is quitely required to run the R-MASTER code on the
separate computer with high performance from the host computer on which all the other
models than the core model are running. This paper deals with the applied protocols and
procedures to guarantee the realtime communication and calculation of the R-MASTER code.
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global_crxscol ™, =4

global_dosw, global_ve]t}.
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g, 2t &
=5 Holddn. 4
global_crk, global_crs,
global_th,

v

[3.1] 92157 AlEdeld dogured 3 on] (A1)

A W xeH SN 37] (Bytes)
global96 mst communication with mstxfer 2,048
global97 yp instructor station - iomod interface 2,048
global98 Reserved for ISAS 20,480
global99 executive interface global 1,024
global_k Global for Constants 102,400

global_mstic ic snap task global 206,848

global_rrio record/replay task global 3,072
global_v global for variables 307,200
global_isl global base 245,760
global_is2 global_is2 16,384
global_aisw software analog input points 1,024
global_aihw hardware analog input points 1,024
global_ailp hardware analog input points 1,024
global_aifl override flags for analog input points 1,024
global_aiov override values for analog input points 1,024
global_aosw analog output points 5,120
global_aohw analog output points 5,120
global_aolp analog output points 5,120
global_aofl analog output points 5,120
global_aoov analog output points 5,120
global_disw digital input points 5,120
global_dihw digital input points 5,120
global_dilp digital input points 5,120
digital input points 5,120

global_difl

2

global_disw,




FES IR RR B o] 27] (Bytes)
global_diov digital input points 5,120
global_dosw digital output points 10,240
global_dohw digital output points 10,240
global_dolp digital output points 10,240
global_dofl digital output points 10,240
global_doov digital output points 10,240
global_gisw DCD input points 1,024
global_gihw digital input points 1,024
global_gilp DCD input points 1,024
global_gifl group input points 1,024
global_giov group input points 1,024
global_gosw DCD input points 1,024
global_gohw DCD input points 1,024
global_golp DCD input points 1,024
global_gofl group input points 1,024
global_goov group input points 1,024
global_dihh digital inputs packed 5,120
global_dohh digital outputs packed 10,240

global_th global for YWP(P2500) variables 542,720
global_crs global for remark 245,760
global_crk global for remark 12,288

global_crxsc global for remark 122,880
global_clc Global for CLASC Var. 30,720
global_tmp Global for Temporaries 51,200
global_top TopMeret global 409,600
global_fnet root point of partition global_fnet 4,096
global_elg Global for Elegant Variables 614,400

global_gf internal variable of G-Flow 24576
global_an annunciator system variables 10,240
global_yan AMS dynamics constants 12,288
global_ydh global for YDH(DEHC) variables 1,024
global_yoa global for YOA(OACS) variables 3,072
global_yrm global for YRM(DRMS) variables 1,024
global_ywp global for YWP(P2500) variables 3,072
global_ao dummy analog output points for SEIS 1,024
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- Liquid Density
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} pattern2| 20l
2
3 > .02 EF1)
»> .20 F29 o8 BF 2)
4 =1)
5 S o HOE 4 CLIENT_INFO
SR E % SD_SERVER

6 SD_CLIENT
SERVER_STATUS

v } Y 229 HolE & =2)

8 CLIENT_INFO_INFO
CLIENT_INFO_ERR

9 CLIENT_INFO_SHARE

B 219 8 SEND_OK
SEND_FILE
SEND_REQUEST
STATUS_XXX
PY HE2o g
Oxef } Packetol {Xj2| HAl
Oxcd

(R R ——

[ CLIENT_INFO/CLIENT_INFO_INFO |
1

~B2I019E D, Password®E |

«221X3
SAHIE A2 HAIX X2lS !

918t Thread st A4 -22H0IAES A2 HAIK H2lS
HHE Zoyo] M [ CL\ENT,INFO/?LIEN‘UNF0,0K | s 315t Thread &0 st =
: -220IES BRHZ2| Y

1

1
[ CLIENT_INFO/CLIENT_INFO_ERR | S am == |
: p A B
.
.2210|01ES0] M [ CLIENT_INFO/CLIENT_INFO_SHARE | [Aibiere =02 93t Zon22) |
28t 22022 MA ' [
1
S|
.
NHE 2R022 e [ SD_SERVER/SEND_REQUEST _|
Haolzl i "
]
[ SD_SERVER/SEND_OK | R

HHE BROULE U i
S I

| SD_SERVER/SEND_FILE |

Ay

v
=
: v
[ SD_CLIENT/SEND_FILE |
T

R | - | -SRHIMES BRU22) LS B8
SD_CLIENT/SEND_OK

*RMASTER 2

Y

AISHOIE] AL 61 B | SERVER STATUS/STATUS o | <MHIATERSE S50

RMASTER 2& X0

[Z23.4] A9} Eak2d (RMASTER)# 9 &4 %



[3£.3] 3iz1e] 28 A=
SD_SERVER/ SD_SERVER/ SD_SERVER/ SD_CLIENT/ SD_CLIENT/
Bytes SEND_REQUEST SEND_OK SEND_FILE SEND_OK SEND_FILE
2 8+2 8+2 8+2+1027 8+2 8+2+1027
1 SD_SERVER SD_SERVER SD_SERVER SD_CLIENT SD_CLIENT
1 SEND_REQUEST SEND_OK SEND_FILE SEND_OK SEND_FILE
2(wFrst) 0 0 0 0 0
2(wScnd) 0 0 1027 0 1027
wErst - - - - -
SEND_CENTER SEND_CENTER
! /SEND_LAST ! /SEND_LAST
wSend - - 9 Sending Bytes - 9 Sending Bytes
(MAX:1024) (MAX:1024)
1024 Contents 1024 Contents
1 Oxef Oxef Oxef Oxef Oxef
1 Oxcd Oxcd Oxcd Oxcd Oxcd
CLIENT_INFO/ CLIENT_INFO/ CLIENT_INFO/ CLIENT_INFO/ SERVER_STATUS/
Bytes CLIENT_INFO_INFO | CLIENT_INFO_SHARE | CLIENT_INFO_OK | CLIENT_INFO_ERR STATUS_xxx
2 8+2+24 8+2+4+wFrst+wScnd 8+2 8+2 8+2+4+6
1 CLIENT_INFO CLIENT_INFO CLIENT_INFO CLIENT_INFO SERVER_STATUS
1 CLIENT_INFO_INFO | CLIENT_INFO_SHARE | CLIENT_INFO_OK | CLIENT_INFO_ERR STATUS_xxx
2(wFrst) 0 4 0 0 4 (IC number)
Length of Shared Memory 6 (Failed System
2(wSend) 24 L. 0 0
String Name)
1 'B'/'T
- ) 1 0
wErst - Size of Shared Memory - - 1 0
1 1
. 12 ID String . 6 Characters of
wSend String of Shared Memory - -
12 Password System Names
1 Oxef Oxef Oxef Oxef Oxef
1 Oxcd Oxcd Oxcd Oxcd Oxcd
Symbols Meaning

STATUS_FREEZE

Normal Freeze Status

STATUS_RUN

Normal Run Status

STATUS_STEP

Timed Run

STATUS_HOLD

No Executive Execution, No IO, Re-Init Counters

STATUS_TERM

Terminate - Everyone Exit

STATUS_FAIL

Failure has occurred, similar to hold

STATUS_SLOF

slow time intermediate frame

STATUS_INIT

freeze equivalent, initialization just completed

STATUS_REMAP

tell mst to attempt io re-initialization

STATUS_CONF

MST Configuration Active

STATUS_SUSP

Suspend Realtime Momentarily, used on exec fork

STATUS_RESU

Resume from Suspend

STATUS_SWCK

Switch Check Active

STATUS_RRIC

Switch Check Complete - Re-read IC

STATUS_IPCR

Pause for Process Computer Reset

STATUS_TBD

start Dort signal

STATUS_DRTS

Start Dort Signal

1)

STATUS_DRTM

Dort Running signal

STATUS_DRTD

Dort Done Signal

STATUS_DRTF

Dort Finished Signal

STATUS_SNAP

Snap Status
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