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1. Introduction

13

The operation of the Kori-Unit 1 (1723.5MWt) is
expanded to additional 10 years with upgrades ef th . i
Main Control Room (MCR). Therefore, the revision of RREE
the procedures, performance tests and works related F’: B

RELATIVE POWER

with the exchange of the Main Control Board (MCB) o :,'

are currently carried out. And as a part of it, fhk 0s ‘//

scope simulator for the Kori-1 is being developed f os 14

the purpose of the pre-operation and emergence **

response capability for the operators. The purpafse To 0 0 eomdBemesr e o

this paper is to report on the performance of the
developed neutronics and thermal-hydraulic (TH)
models of Kori Unit 1 simulator. The neutronics rabd

is based on the NESTLE code and TH model based o
the RELAP5/MOD3 thermal-hydraulics analysis code
[1] which was funded as FY-93 LDRD Project 7201 and
is running on the commercial simulator environment
tool (the 3KeyMastél of the WSC). As some

examples for the verification of the developed
neutronics and TH models, some figures are provided
The outputs of the developed neutronics and TH tsode

[Fig.2] Relative Axial Power Distribution
n1.2.2 Moderator Temperature Coefficient (MTC)

The MTC is defined as the change in reactivity per
degree change in the moderator temperature. The
different effects can be readily observed in Figi&re
moderator coefficients are compared between the NDR
and the core model.

are in accord with the Nuclear Design Report (NI[H) e
and Final Safety Analysis Report (FSAR) [3] of the . ::\NO i
reference plant. - L

1. Real-time Core M odel g I — T
1.1 Nodalization of Core Model - -

VESSEL AVERAGE MODERATOR TEMPERATURE (°C)

The developed core model for the Kori Unit 1
simulator divided the total core into 12 axial efcand
121 radial meshes based on fuel assemblies, and 5

[Fig.3] MTC versus Average Moderator Temperature

thermal-hydraulic volumes. (Fig.2) 1.2.3 Integral Rod Worth
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[Fig.1] Nodalization diagram of the Core Model

1.2 NIST (Non-Integrated System Test) for Core Mode pankcn . — -

1.2.1 Axial Power Distribution
Core average axial power distributions of the NDR [Fig.4] Integral Rod Worth vs. Steps Withdrawn
[2] and the core model are compared.
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3. Real-time Thermal-Hydraulic M odel

RELAPS5 R/T input deck of Kori Unit 1 has been
developed based on RELAPS5 input deck for the safety
analysis of the Kori-Unit 1. The differences from
RELAPS input for Kori Unit 1 are as follows. First,
boron concentration is added to hydrodynamic
components such as pipe, branch, pump, pressuanzier
etc.. Second, a multi-dimensional nodal neutromtids
model is used for Core modeling rather than a point
kinetics model. Third, heat structures adjacentdoe
are changed accordingly. Fourth, the pressurizeeso
divided into 8 parts. Fifth, bypass valves, feedewand
spray/aux spray lines are included. Fig.5 shows the
RELAP5 R/T Nodalization for the Kori Unit 1
simulator.

KORI-1 Nodalization for RELAPS/RT (10.06.21) g
by HUH ol = : o

[Fig.5] RELAP5 R/T Nodalization for Kori-1

To v&v the input deck for Kori-1, the calculatioirs

pressurizer levels at several power levels areigeolv

in Fig.6.

Parameters

RELAP3/MODS .3

RELAP-RT

100%:
Power

Core Power (%)

100

100

T (K]

593.32

5921.86

Teowch K

556.88

556.33

PZR Level (35)

54.89

54.45

75%
Power

Core Power (34)

75

75

Teze (K]

583.07

58247

Tl K

557.53

556.92

PZR Level (34)

48.05

45.92

Power

Core Power (%)

50

50

Toor (K]

575.27

57473

ToulK

557.97

S557.42

PZR Level (335)

4135

3855

25%
Power

Core Power (%)

25

25

T (8]

567.57

567.33

Tl K

558.82

558.58

PZR Level (32)

30.87

32.15

no-load
Power

Core Power (%)

2

2

T (K]

566.49

566.49

TeoulK)

55178

55173

PZR Level (34)

24.36

24.56

Mid-loop
Operation

Core Power (%)

0.5

0.5

T (K]

33451

333.79

Tkl

316.12

315.86

PZR Level (35)

o

o

[Table.2] Calculated Outputs of TH Model at Sevétralvers

re (K)

Reference PZI Level (%)
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[Fig.6] Ref. Temp and PZR Levels at

@ ) % 10

%Full Power

Several Powers

4. Conclusions and Furthers

The developed core and TH models show its fidslitie

the steady states at the power of 100%, 75%, 56%, 2 based on the outputs of those NISTs. In following
and no-load and at the mid-loop operation are months, several transient analyses will be perfdrme

performed.

Parameters

Design Values

RELAP-RT

Core Power (MWt)

17235

172581

Rx Pressure Drop (bar)

2.399

2.117

Reactor

Mass Flow in Guide Tube (kg/s)

25.97

24,619

Bypass Flow (kg/s)

281.03

25761

CEA 2P (bar)

1378

1319

Mass Flow in Loop 1

432651

4243 4

Toor (K)

592.54

592.86

Tawe (K]

556.04

55633

AT ToorTena) (K]

365

36.53

Primary

PZR Level (%)

55

54451

System

PZR Pressure (bar)

15511

155104

Pump Head (m)

79.86

80.27

Pump Torgue (Nm)

35.904

33.457

Pump Speed (rpm)

1180

1190

SG AP (bar)

2160

1601

Feed Flow (kg/s)

473.75

474.14

2nd

Steam Flow (kg/s)

57.9

57.08

System

5G Leve (%)

56.2

57.9

SG Recirc Ratio

28

294

including LBLOCA and TBN trip. And the core and TH
models will be integrated with other models for the
primary and secondary systems for the Kori-1 sitoula
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[Table.1] Calculated Outputs of TH Model at 100% Bow

for Use in Operator Training and License Examindtio

Table.1 shows the calculated outputs of the RELAP- 5] 1y | . choi, “Generation of the RELAP5 Base Inputt®a
RT at the 100% steady-state of the core power for Kori-1”, DS-SA-KR1-89153E, KAERI, 1989

compared to the corresponding design values. And
Table.2 shows calculated outputs of the RELAP-RT at
the several core powers. The reference temperadngks
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