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1. L= 2| A (Physics Test)2| 2|0O] 4

HXtE 2Fel £
1 &3 5 W &2 &x|
Modern Control Theory M£9| O{Z{&
71% 23t Reactivity?| ZH0| 2E et
2) 27 & Power Ramp Rate?| &t (PCMI £2)
e HojE Me/elE2 SHAIE o|sl5to{of &
> Rod Worth Curve?| &7} Qs

3) HE 20 2 X2 = HFE A E20]H0A A
MEK| o ALK Hx3}
- 0| HetEl =AML HEX| (True Value)
- 7140 2 A5t X| 2k kot 22| HHE (Predicted Value)
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1. It 22| A" (Physics Test)2| 2|0] 5

HXI2 WA FS 2XE
1) 25|12 50| 27ls¢ HeS0| HF B
Thermal Flux Distribution
Fast/Thermal Flux Ratio — Local & Global
Pin Power Peaking

Intra Fuel Temperature Distribution
F.T.C. & M.T.C.

Excess Reactivity

b

2) AIS7] Ar82 g4
td S8XdE71= =WHol #IxI5t7] o2 =
LRl AS7I= MEHOM LO|= 0| L F HE
L AS712 MilzS
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LEo ANEe s
1) dES =l

Soll MM ool Axtzol Lzd =l
02 ®Mo|S7t 0| S44ig 7t S

2) 0|5 & Z4E 27 H=0f Cliet Benchmarking
> ITCE &3l FTC, MTCE ZHH &l

3) 2HASMAI= €HHA 2T =0 Y 7|2
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> EH™ @K 8l 7|17] M3 EO|=
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2. AGN-201K°| EM

KNS 2016 #7| ;28| Workshop "= 22|Al| tHstmg 3 atx|” G 2aua

2. AGN-201K°| EM

Specification of AGN-201K
Thermal Power : 10. watt
Max. Neutron Flux : 4.5 x108 # /cmZ2-sec
Fuel : UO,-Polyethylene solid homogeneous disk (9 disks)
LEU Core (U-235 19.5w/0)
4 Control Rods : 2 safety rods, 1 coarse rod, 1 fine rod
No active coolant and cooling system
Neutron Source : Ra-Be 10 mCi
Very High Negative Feedback Effects
(a; = - 2.75 x104/°C)

™ 78" diameter -
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2. AGN-201Ke| EA

Max. Power: 10 Wt =) Ideal for Student Training
Max. Flux : 3.0x108 #/cm?2 sec (Safe & Good enough)
Duel Consoles
(Analog Console with mm) | The only reactor allows student
modern digital console) touch & feel
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2. AGN-201K°| EA

7702 X} A =7 Glory Hole & Beam Ports

BF: lonization Chamber

(Channel 4) Access Port

(1 Qem)

BFs lonization Chamber
(Channel 3)

BF: Proportional Counter
(Channel 1)

Man Hole Graphite

BF. lonization Chamber
(Channel 2)

Fission
Chamber

(Channel 6) NTH

He-3 Detector
(Channel 5)

4712| 54Xt A Z7|= $1%| 0|50| 75 }Lt.
Irradiation Sample?| =L & Z2/d0| 0L =C}.
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2. AGN-201Ke| EA

at In & Out of Core
Access to the Core Boundary

Homogeneous Core

Movable Detectors =)

Compact & Dry Core ‘

Ideal for Experiment Planning
Ideal for Detector Testing

No Calculation Error from Heterogeneity
Least Error from Neutron Counters
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2. AGN-201K°| EA

Source Range Detector &Lt #

CHE A8 HFA A3 AGN-201K
HEHY U0 T AS7|= o] 72| detector 2

HEHoT HUF0jH AS.

2c21L M= 51F 24| 28
Physics Test2| 2 &7} o4&

228 M= 21 FAE £
Physics Test 277t M2

=l 397t 7450 2T
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S8XAIZ712] 1X|7t 17
U AIS7| 23 FEo| B3
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S8% AS7] /X HE 7ts
EU AIS| NS 2R

Lo of M FHo|= 37 HHE

FHO| glof, Mol HelE|X| &
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E

£ 71X} (2016'd 8 MIX])

CHs! &L &= =2
KHU students 6 79
Chosun University 8 73
Jeju Nat'l University 8 89
UNIST 8 86
KAIST 3 28
DongGuk University 3 29
Hanyang University 2 32
Seoul Nat'l University 1 6
Postech 1 9
KAERI 1 11
40 442
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# of # of
TR Courses| Trainee
Japanese Universities Kinki University 6 65
KUSTAR Graduate students KAIST-KUSTAR 3 16
Jordan Atomic Energy Commission KAERI OJT 1 18
Malaysian Nuclear Agency KAERI OJT 1 6
11 105
=gt 4 (2016 8 MX|)
=Pl S 4
A3|cistn 6 (11.5%) 79 (14.4%)
EtCHSt 2E X} 35 (67.3%) 363 (66.4%)
=l WEX} 11 (21.2%) 105 (19.2%)
52 547
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4. HX2HE ux HE

Title of Experiments Activities
Understanding of

Reactor Physics Principles
Measurement Statistics,
Calculation of Reactivity
3 |Critical Mass Approach Experiment 1/M experiment
Period Measurement Method/

1 |Reactor Operation Practice

2 |Measurement of Reactor Period

4 | Control Rod Calibration Swap Method / Drop Test
Au Foil Activation / Cd Ratio /
5 |Thermal Flux Measurement MCA with HPGe Detector
6 |Reflector Effect / Temperature Feedback | Conditional Change of Reactivity
7 [ Neutron Radiography Neutron Transmission Image
8 |Measurement of beta-value Calculation from rod drop test
9 |Radiation Detection & Shielding Use of neutron & gamma
detectors
KNS 2016 7| = 22| Workshop “=B2|AlZe| (i@ g X BHF|" @ 2oz
4. YAXt2ME B YL 22

Nuclear Design Data of AGN-201K

Experiment -3

(1) Fuel Loading
(a) Critical Mass <@
(b) Excess Reactivity at 20°C 0.18 %
(2) Neutron Flux Level Experiment -5
Avg. thermal flux <3.()E+/08#/cn%
Max. thermal flux 4.5 E+08 #/cm?-sec at 10 wa
e

(3) Reactivity Worth
(a) Safety Rod & Coarse Control Rod < 1.25%
(b) Fine Control Rod 0.31%

(c) Temp. Feedback Coefficient =0.0275 % per °
v

Experiment -6

Experiment -4
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4. AX2HE ux HE

Reactor Physics Tests in NPP

Critical Boron Concentration Measurement
Differential Boron Worth Measurement
Isothermal Temperature Coefficient Measurement
Control Rod Worth Measurement

Flux Symmetry Measurement

Power Distribution Measurement

HZP to HFP Reactivity Measurement

flE|Mo 2= AGN-201KO|M BE Alsistn Q!

ojo
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(1) Reactor Operation Practice

MONTOR 2

Familiarization
Linearity check of detectors
Meaning of criticality

ret

Q.

oM = EotLt X3 A F712] EE S +d5H=E71?
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(2) Period and Reactivity

channel#2 In(P(t)/P0) Linear Square Fitting

Ch 3(analog)

ooooooo

Random Sampling

Noise and Error
Inhour Equation
Reactivity Meter

SE 2

L] [Lm

V=0.0094x+0.2209
987
* ch In(e(4/p0)
— 4% (channel#2
In(P(t)/P0))
250

M@ =0| Reactor KineticsE &

Statistical Average

Measurement of T

l ‘ Error Treatment ‘

I
p()_T+I

26: B
T+ T 1T+AT

l | Inhour Equation l

Evaluation of Ap

Z o|slistn

mujo

e
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(3) Criticality Approach Experiment

Subcritical Multiplication
Data Fitting
Detector Response

(2 %12 Ho|X| &

Ao
a
Q. BRI A 2-3Ho| HHE NS

=
| -
H

[
-
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(4) Rod Worth Measurement

ctiwity[$)
K 2
\:

Integral Rod Worth Curve
Differential Rod Worth Curve

: Differential Rod Worth
f
,
- o / i
l// = 1 pe
(12 2 X5 2o|= MEo|LCt.)
Q. ST0IM 2-38H2| = HE S 5t=7I?
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1.E+09

N.A.A.

P "’A_ESQ\ Gamma Detection
e f \\f{ Flux Mapping
o 3> Calibration
o FeuEen RS

== KUSTAR(211)
—)(—UNIST(Eajl)

1.6+07 ! ‘
300 200 -100 00 10.0 200 300
Q. HH M= SO HOlZE o{EAH BHS=712
SEXE - AF7| U4 - g5
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(6) ITC & Reflector Effect

Rod Position (cm) .
Case Temp (TC) Reflector
CR FR
A 22.00 10.80 18.0 graphite
22.00 7.12 16.3 graphite
C 22.00 14.48 16.3 water

Measurement of ITC
Reflector Effect to Criticality
Radiation Shielding

(“H—?— XS HO0|= 4HO|CL
Q. SHEO|M ITC 2| 2%} He
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Internet Reactor Laboratory

Internet Reactor Experiment Reactor Parameters

Virtual Laboratory (HostRapctor) (Guest insttution)
i i PULSTAR Reactor Audio/ Video data N mpui:mem

DIStance Leal‘nlng NCSU/US 15T iordan

Internet-Assisted Education

Web'casti ng Experi ment Figure 1. Schematic diagram ilnarating the connection between the PULSTAR reacter and JUST

Interactive Distance Experiment

2y st Aol
2E oigto] 28 713 X2

3 810f
OFAIOF X|% AHA mSAME|S| HE

Figure 2. ‘The PULSTAR reactor cortrol room and the virtual console as viewed by smdents at JUST.
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