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LK 1%

30001%

1005 1%

120 1%

CALIBRATE
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F16 .2 RANGE SWITCH

FEYAE 3] A 29 A1z 1970.3

T o)

@D A=
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S ek A &9 3
A ek F Al AlEel
8] range switch 3| 2 (Fig. 2) % vn}x]4} resistor 10
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e Axzskg e

(@) =tz £¥x4
Keithley micro-micro ammeter % water monitor
34 A7l 2A.

(3) Compensated ion chamber 27,

. FAAEE vdde
3 2% ofas AA HF
¢l = control unit #3

A ¢l linear & log recorder,

fission
chamber 1] %@ uncompensated ion chamber 1 74
g 2% wAsd

4) dd8d L5238 (thermocouple-fuel ele-
ment) recorder 2%,

(5) Uncompensated ion chamber &] =%3}2 A
2% chamber & A A5l BA sk

M. 443

1) A &&=
(Critical mass measurement)

18d4d B4 diR A3t A2 4
Do) Ao Aol AEE F Y LT
o Agduzg gAAdGe et e, AdAAR o
of WFr o] B w2 kst o4l LAEd T
2(19661d A 6 Q) ANE =E¢ &AM Fo
2 23t
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Az Y Al EE Fx Ao gst ge A
A ANE HadBPE AN TR A RE
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Aoz dded AAd aen o] HAEE
graph Aol plot st = Wststd & 4= 2w
A AL & F dom ERAAY o2ty



ol
MHE
]
O.>14
i
2
“‘KL
Jip
it

TRIGA Mark-II {=}29] £3%

sHESte x sl abds Aol I Rl A
A EEel ==

4834

o= SAY a2 wop A4 =4l AR
= o Y 6075 E-ring 3+ F-ring o] 4 971 Z fuel
handling tool 2 A}-8£3}te] fuel rack & F7] 2 374
o] Aol & =25 full up A|F & = =27} sub-
critical A} 2 vl AN R AT Fio] 4
2] % compensated ion chamber 2§ ¢} 171 2] fission
chamber ¢} o A3 A 7] (linear recorder, scaler,
Keithley meter)el] 5171¢] od 8-20] Abgl=l Alejel
419 power, count rate, ampere & Z7 %73}z,
Table 1 @ Fig. 33 o] d28& shid At
A4 55k ¢ 2 e dd B 6 3
Al % Fske 584 7] graphel plot s}
I 595 9] o 8-2-& AFal3F Azl super critical o]
JRorme =q¥e F47e (ShBe)d Foiviv
subcritical ¥ #A-§& 23 critical approach ® &

T+ gk, Fg 60MA 5SS AT A
A 23t 4bEl 7L el Al o] 5 (shim rod) & 4835}
29 100w HHeld dAle] =gk =tebA
graph 4ol A& dA] A7 590 Aol A AR
A3k £ 359 ZAR] Ho) Y FEE 9+a S
604771 5+ Aol

A3

Agdon v Qxp2 sHF2r1Y Hd 83 60
AFEd) o} olnl U-2358) §=p- 2253.88 gr .ot

7d7e] R0 2 69. 6. 10 WA U-2359

m

1
¥

17k =k
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od&Fo] BF 45 13grolm, =i AlojE o2 ¥4l
%} 35.5 cents &) ¥l 5715 F-ring o 419 U-235 %
L= FAehd 33.18grrt HEmz, A F e
Ve R} 2175.57 gr 7 AA Y QA A Te] Ak,

A}8-717 :

1. Linear recorder-compensated ion chamber

2. Scaler-fission chamber

3. Keithley meter—compensated ion chamber

4

. Fuel handling tool
Fi5.3 CRITICAL MASS MEASUREMENT

T T
\\ G Linsar Recorder
AN\ o e
b P

{Regtace with Log-Facordsr
Chomber |

INVERSE MULTIPLICATION

023}

N

2200

P L
2000 2100
WEIGHT OF U-2I5 (gr)

Table 1. Critical Mass Measurement

No.of | ¢ Grams Total Inverse . Invese . Inverse |
ficg) 6. Poston] %5 | S| oy | et | Gy || "omgs” il
51 ( 1,920.75 24 1 3.5X103 | 1 7.5X107121 1
52 793 | E-16 | 37.21 | 1,957.96 29 0.8280 | 3.9X1073 ) 0.897 | 9.0X10°12, 0.8335 |
53 (1361 | E-17 | 37.19 | 1,995.15 40 0.6 4,8X1073 | 0.728 | 1.2X1071'| 0.6250
54 |1210! E-18 | 37.15] 2,032.30 87 0,273 | 5.5X1073 | 0,636 | 1.7X10711| 0. 4409
55 1532 | E-8 36.80 | 2,069. 10 160 0.5 7.5X1073 | 0.4665 | 2.5X10711| 0.2990
56 | 1559 | E-9 37.40 | 2,106.50 428 0.0561 |1.15X1072 | 0.3042 | 4.0Xx10°11| 0.1875
57 | 1448 | E-10| 37.28 | 2,143.78 2, 005 0.012 [2.45X1072 | 0.1439 | 8.8X10-1| 0.0852 |
58 11445 F-27} 38.37 | 2,182.15 14, 641 0.0016 | 9.8X1072 | 0.0357 | 3.7 1071} 0, 0200
59 11411 | F-28 | 37.252,219.40 | 110,256 0.0002 | 5.0X10°t | 0.0070 | 1.75X1079 | 0.0043
60 | 1428 | F-4 36.27 | 2,255.67 Critical
*
Neutron source %’%—%ee out

* Safety & Reg rods up
* Shim rod 672 (this is equivalent to 37.40 cents worth)
* Actual critical mass: 2,175.57 gr of U-235
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2) Hoi82 REER 23

(Control rod worth calibration)

2 gzt :AlRe Aol HAVF 2
Jdz Aslder AR REEHET F
I geiAA sddeh R4S T o] EA
wgg Asdeg ohgsb g
QA x(mo;xa AFE %x}ial HEE pst
BT Abole] FAA-& ofelel 2w},

e

It

!
ks e
714

I: Thermal neutron ] average life time

+1T

K.: effective mulitiplication factor

8i: iW# delayed neutron group & fission
neutron o] A a] delayed neutrone] =
],

2;: 195 delayed neutron group & precur-

sor &] decay constant.

= Ko—1 _ ok
P ="K, K.y
P E—%ﬂ— in dollar ($) unit

TRIGA Mark-II Reactor o4 = -£3%F data & ©}
L3} 7}l (o] A& General Atomic jite] computer
coded| A qlislgema HE Fid4A 2E
grouping 3} t}2c}),

Effective delayed neutron fraction
(F) =7.300X10"*

Prompt neutron generation time
= 4. 3799X107% sec

Decay constant Delayed neutron

fraction

group-1 0. 0124000 0. 0330000

group-2 0. 0305000 0. 2190000

group-3 0. 1115000 0. 1960000

group—4 0. 3010000 0. 3950000

group-5 1. 1380000 0. 1150000

group—6 3. 0100000 0. 0420000
x'l-qal 13

2% 7} & ul9] 4] &= stable period method, rod

drop method, subcritical method ¥ 3 F&F7F gle]

o5 #74 /‘] =34 21} stable period method £ o
+ 482 F2 23E o7 X3t A A& oo o
& ik -t‘_’-?ﬂ-—l—xi ‘?l#.

A7l ool 4 0 & TiEl7l %Y WARE A&

TELAEGIA A2 A 13 16703

Bl A critical & &7 F AljEe 1A Atz
MEAA F90] Lo Sob mE wase Add
2R 38l o] 74 sFx i General Atomicjit T¢
“Tabulation for TRIGA Inhour Equation” o] 4] pe-
riod T & %o} 6k/3 & T8}, o8l 3L dpE3]
A A2 A W BEEAS FoA Aok

Ag=hA

Regulating rod calibration -& ©}-&3} 7Z+& =z}
= AYseh,

(1) Safety rod & 2t313] full up A]7] 2 reg rod
= 91738) down4l?) F shim rod & €3¢ 100w
Wolof] A critical A 7 e},

(2) Reg rod & down $1=je| A o3k &8 &7 o]
1.5+ & Azg Ao, od
Keithley meter 2 33] 3= &4 3t FFaq o
2¢ 2 9 &4z % transient phenomena 2} zk
Zhe] HaA woreh

(3) 2 t}&4l Tabulation for TRIGA Inhour
Equation o} 4] ©] A]zkell &l 3k period & 2Zol4]
Sk/B 5 Tt B (TEE A 7bell 2.46639 5 3 Aol
period ©}),

(4) Shim rod & A3 $dzldl W=y FHe
15w zh4ste ALE AL g4 FT Aztezn
negative period & #to} olo] sHEE 6k/BE TH
=

(6) $19] @)+ (4)8] UYL dbEdr reg rod
7} k218 up B =} 7R HEo] she] T

Safety rod &} shim rod &} calibration . o]
& wesl s Palg et o T Aelge b
e o] AdAY &3 st Beb 27
o] Aelgel TAYEYEH A4Y L dhtukd &
st 2oz Yeix 3¢ 337 9 rod
drop method, subcritical method & 4] 23}g o

linear recorder £}

M ool b

ES 3£ A3E X o AT =AY 439
S5 eEsbl T WREE QPsk 4oy
3¢ 2dz dAstds
Az
%aaﬂz Fol oA 7 Aol g BgErt
£ slmstd whes 2o
Safety rod Shim rod Reg. rod
($) ($) ($)
=7 A 2.95 3.00 0.6
7 * 4.32 4.55 1.59

Regulating rod g safety&}’ shim rod ¢} calib-

ration A 3= Z7+ Fig. 49} Fig. 541 TA1 = o] 9le},
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3. BBREERE &H

(Excess reactivity measurement)

135 5¢ 44, +% 2 T4=E
o ARglsk A ol 71 AR FTA FWMAEIY u
o] vlell RAEE dES A He = Ygxlzg
EgHq Al E stwi B-Rseolok gl F o
s 29 ¢ #=7] fdA s 244 492 gbEed
oF 6}7 wﬂfom

T2 Yo AY 23 T EE 0~100kw
l Sd 424 0.5~2%, 1,000 kw F¢] pool type

HAAZANAE 2~5% AE 475+ Ao} Az =
o olvb, &3 WS EIHE Al A Sk A A
o Wb Eyle 24T 23 SRS 201F dojok
b el vt

A uhy

=43 6070 A

BRE 51

SAFETY ROD POSITICG (ndiigfer Feszong)
&3 7ca sco 220
T T g a|
\ Fi3.3 SAFETY Q tdM ROC WORTH WEASUTINE®

\ . e

{in Cente}

%

RIACTIVITY WORTH
3
o

s0

[ Tew
SHIM RSD PGS Tiad {indizcler Recsrg)

27F AR B o] 9] 23wt rl g2tz W
8 Ao}l galed mARlel ZrtdE AAde
249 slEherd g vEld MR 2YE «d8
£ Table 2 ¢} Figure 6 3} zto] widstgw, Whex
EF4 L Alo-2 e Est A FL AFoy]

(stable period method)o. 2 3}¢lc},

A A

A2 27 AL Aokl 4FF A4 -
4 =8 dummy element &
of MEF dB9 AR % FAE =1y
F2 Felre A5 ARG A A =
e E dHd A & 4
rod &} shim rod)-& =412

2 dummy element ¢} -?—]72]31\:1 z}elell AA g
T AEd (GH Ao HeEsE Fasdeh

& pae 66uA AN AEE AA Azhel
& ¢ ALY LA $2.4452
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ol 1¢] neutron flux & 3§t o = wkE Algo[gl e
1} neutron leakage 7} ot A oi@w) ZAw$EE
=] F3F Aelel, a4l neutron reflection o] 7}
2+ w2 thermal column 3o ¢Jx]3 F-11s} F-
12 o] F-18¢1 YR 85 & F-10¢ AAH
o}, ZPEY &3S EsHe A 2Ek o 40 cents

e $2.887L0] Sgieh, of & Al Aol R &
22718 24.8%] Aestrr 53] AAT + YL
=3 shube] zre] @& $3.00¢] = = safety 8 shim
rod ¢ ojr shi e g M+ g A4
o] »AsE Aojrh, Table 2¢] & 100kw 9} 250kw
2 2E373 9 =AY gAY HfdE $32
o) AL Fl&ed g2 Jepl Ao Fig 6o]rl,

Change of fuel positions in core

Core Grams

50510”0" Fuel No. U—02 25 pl?i%;f)n Remark
kw)! in_Fuel (250kw)
E-13 | 1411 37.25 F-28 Old fuel
B- 6 | 1445 38.37 F-27 "
C-3 | 1416 38.23 D-10 ”"
C-11 | 1465 37.97 D-1 ”
F- 8 | 1428 36.27 F-4 "
F- 9 | 1366 36.21 F-5 "
5628(T.C) 38.00 B-3 New fuel
4964 38. 00 F-19 ”
1965 38. 00 F-20 ’
4966 38.00 F-12 ”
4967 38.60 F-11 "
5532 38.00 ) F-10 "

O ROTARY.FPECIMEN-RACK DAVE SHAFT

\:J/m (‘” “"'@C/\/
2N 6ERI L
@@%@@@
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'é9. 6.18. 16:00~20:20
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1. Stop watch &L wrist watch

2. Plastic bucket

3. Thermometers
a. Standard thermometer, 1/100°C scale
b. Beckmann thermometer, 1/100°C scale
c. Thermometer holder

4. Spare water container (made of plastic)

5. Lens.
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Table 3. Reactivity Worth ve. Ring

Ring position | Core position J}’Z'el"f;f”ffr‘f R;iingr_%g '2‘}"“ 55%1(1{;3) ﬁgyﬁ% Corf ;fr;'ff;ﬁ'
F F-21, F-11, F-1 66 107 4070 | 1
E E-17, E-9, E-1, €6 135 51.16 ; 1.257
D D-7, D-1, 61 1.88 715 ; 1.297
c C-5, C-1 64 253 96.0 ‘ 1.342
B B4, B-1 64 3.375 128.25 ’ 1.336
7 =AY 2SR g $Est gl 209 o Table 4.
EE PR $ol w3 Aol 3 4% L 35k, Coolant Temperature Measurement
A3} (at 250 kw)
=AW 4 ringdl 4 T B2 P HERE —— oo 2
f& Table 35} Fig. 85 2o SAGSES 98 | neoned| Time |Temp AMIE™
3 ool iR U285 o2 i ol gram o) —
hewe wWehdeh 1 14:30 22.1 30.0
2 15: 00 27.0 29.0
6) dzt2| 2= £% (Measurement of 3 15:30 | 29.6 | 23.0
coolant temperature) 4 16 : 00 3L.5 28.5
5 16 : 30 32.7 28.0
S TS vkl m Al EAe] YF FA7Y s} 6 17 : 00 33.5 26.0
ol B2 2 g o4y 458 AEY F 7 17 : 30 34.8 25.0
Hoz 24279 Y2 AL FEE AEsg 8 18 : 00 36.0 24.0
L2z FFEAlel bl sl 9gS vAE Ao] P g 9 18 : 00 36.2 23.2
EAolm, S35 &3 o] 2.58 Solg Aee UL 10 19:00 36.2 23.0
e slel, RENe B RSB At =T 11 19:30 36.0 22.5
L5 o} GAbE ega Q9] WAE S5 S 100°F 12 20 : 00 35.6 22.5
G78°C) olshe AL + AT AANAON B U el el B
Al g ARl gl we7 A4 Al e 15 21:30 | 35.9 | 220
%M: 16 22 : 00 35.9 22.0
A- 17 22:30 | 35.6 | 2L5
A=2E FuEdq 260kw B 2447 SLEsd 18 23:00 35.6 21.0
A AAs] wHEL YreE 8 WaAE ex 19 23:30 35.6 20. 8
2339k 97 eE 24 P4 E $Fo] 2y 20 24:00 | 354 | 20.5
= console ¥ 4HEq & ¥k S4d] 2FTLEAE o 21 00 : 30 35.6 20.2
A o 0% vhh LEAE BAAAD, YA+ 22| 01200 | 355 ) 184
L% L plastic Al £712 o] 302 ohe) WzEd = 23 01: 30 35.5 17.7
Aol 4 sampling bl 23 8hed o), 24 02 : 00 35.3 17.7
25 02 : 30 35.0 17.2
A} 2 03:00 | 35.2 | 17.0
Fig. 9 5l Table 4o 4 W=pye] A% 24 & a7 03:30 | 3.1 | 16.8 |
Hol A% 250kwel =d#L =9 ‘* LEE 28 04:00 | 35.1 | 16.7 |
22°C, g7l =& 30°C 4+, SrleEw 4o # 29 04 : 30 34.9 16.0
TR oF 24 30 30°CHudAe]l A d7sto 30 05 : 00 34.7 16.0
154 7Fo] =} ch-&d A 44] 308 & 16°C & ] 31 05:30 35.2 16.0 |
Eatgobst A2 Lebb 2¢ oF 144k 30.2° 82 06:00 | 345 | 16.7 |
24 33 gk visb l:}/l] Wesbe 242 8 33 06 : 30 34.6 17.1 &
el Zaiu Wad L5k XS 447 EH(OE 34 07 : 00 34.7 17.5
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35 | 07:30 | 347 183 |
36 ’ 08 : 00 4.7 | 204
37 08:30 | 349 | 22.0 ]
38 | 09:00 35. 8 2.3 |
39 | 09:30 | 358 | 23.2 |
40 | 10:00 | 37.0 | 245 ]
41 ( 10:30 | 37.6  25.4 |
42 11:00 | 37.8 | 26.9
43 11:30 | 380 | 27.9
44 12:00 | 38.0 | 28.7
45 12:30 | 381 | 3n2
46 13:00 | 38.1 | 20.7
47 13:30 | 8.1 | 30.3
48 14:00 | 384 | 30.2
49 14:30 | 38.2 | 30.1
24 30~64 30%) A< Le}rhA 36.2°Ceo] 7R o]

22 peak & Holvls} a2 ¥E 1424 71L& 2°CH Y
Woll 4 ek 2 AWE vebie o ad B9 4
fR ek 3 g 3470 8540} 30°C2
2o 4 LEE 44 38°C ekt ol 23
A 2 45 89 Weld BHe fAGE Res

M ogo flu

wol AAA e} A AT &+ dgieh A+
9 2LEE Y 43 2E oz 23 YA 45
¥ FEE ez side

& k2N 48 2hbEES £ A
2 250kw 2 =ES ] $2.320)901 o] 2447
A% FH5Fele E3b 2 cents gk @A He] B w
F glole 2 oAy A% AAFel €' AdE @A
= 4ieh,

AH-&-7171

1. Thermometer
. Stop watch and wrist watch

2
3. Plastic bucket
4 o7
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Table 5.

Rl e 429 A 135 1970.3

Excess Reactivity and Keithley Reading at

1kw, 100kw and 250 kw

N M
month\| Ihw |100kw | 1re | 100ke | Ik |250kw | Ihke | 250 kw
69. Jan. 131.8 55.7 | 6.07X10°6 | 6.33X107¢
Feb. 130.0 53.0 | 6.12X1076 | 6.4 X10~¢
Mar. 1316 56.8 | 6.161076 | 6.38X10~ j
Apr. 126.3 50.6 | 6.19X10°6 | 6. 41107 |
May. 129.5 53.1| 6.2 X10°6 | 6.46X107¢
Jun. (Upgradh?g work)
Jul. | 252.6 95.8 | 2.84X10°6 | 7.83x10~4
Aug. \ 256. 1 103.1] 2.42X10°6 | 6.58%10
Sep. | 239.5 93.3 | 2.24X1076 | 5.98X104
Oct. 239.4 91.0 | 2.23X10°6 | 6.12Xx 104
Nov. 254.9 93.9 | 2.18X10°6 | 581107
Dec. 210.9 82.2 | 2.29%X10°6 | 6.1 x10-*
2 oE HFe) Y7l wlFel AUzl AA AAS 957 AFd 442 EAY 4¥A4H4] o
At 8/ &% beamport #1z} #4 Afole] WA u
Ayt A4 : A gke 27 u zshch
HAEE AT ey es A4 A} 3 Table 63 7-& & o7& BAENY 2R L
229 $L n2doz ¢S A9 FAY 2% A2Fl4 TAT FAAE YT Aol
$EE T BE AN ES v ARG, F 5 Table 6] W& Asdum 27 A58 A4 5
A 422E 1kwoll 4 < 103k A 3tebs) S 3 S F:A] gl Iy iP°lr govt FAHe
;’

kwoll 4 22 2R AL 92
7FA 2 rod calibration curve 288 T3 =3pub-¢
%9} Keithley meter & current & ¢ 7 JF
st e,

A3

Table 5o} 4 2L ulel o] Tyl 54T
2 Qe 69 g 24 T SAE @
=9 solrk W gdgled 4% WEE vk
QAEu 53] 795 1294 AT FLI4E 2]
AL =4 Al A ARz Bobr] #Ed AL
2 45 25hggEsl Wale £3 Hded
A we] da, AAde] e st T &
BEGHS 9%, =AY S5, A7z 23
7HEER 5 o8 aglel ek F¥FL F lkwo
A 250 kw 74x]¢] reactivity loss = 2 130 cents
W=l 160 cents 3= & <gtet,

%99l 100kw 2 &3 & A9 54F 1kwel4 250
(=] =
=
2

o v

8) RxIZ FH04e] HAlMHEF &
(Radiation level survey in the
vicinity of the reactor body)

2 el g 2 i 3 FriE e, 45487
Y £FAAE FE A EAE d4E Al

e A2 Ax8 S el Y D} Table
7o AT et B 2~3u Srtslg e, £F4=

7t A A2 g A~FAA Aol 14 %%q}
oko] &35 A4 7]@-@ {5].1 I gl = RAuk
Aoz o 349 S48 wolm ek

Fig. 1064 9% =] B4 151 -r]xh:TableGlﬂ]

el g "é‘-rl ] Zox,
Table 7 & $]x|E 3 Aeolth

go g BAEAdA o A 28 g A
oz Jd=Eel 100kw ol AEHR gul S£54=
b Bois fgivhe 4 ol el oA 53 v

9} iz £ £ ook, 24 AL H5AE T
A A= Q22 23 E F7-E& concrete block
2 By 4¢ ggelgdont, o4tz 93 9 4¥
Bre &£ 5L o F2 A4 dv IuE FAE
et
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2 2R ATse F4
ek,
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Table 6. Radiation Level

. 100 kw, May 7, 69
Measuring Date: 250 kw, June 24, 69

Thermal Neutron: Fast Neutron:
Gamma:mr/h } ,
Position (Cpm) (cpm) Remark
100 kw ' 250 kw l 100 kw “ 250 kw 100 kw l 250 kw

A | 2.5 6.5 20 100 60 200 l

B 1.9 5.5 0 80 80 150
#1, 250 kw,

c 10.5 5.0 | 3.4x10° 0 500 103 {par O

D 2.0 4.5 0 0 0 60

E 1.5 4.0 0 0 100 140 #2,100 kw, concrete shield

F 6.5 17 1.2X104 2X10t | 3.6X10% | 2.5X 104 {259 kw, Lead & concrete

G 2.5 5.5 0 0 120 950 \shield

H 2.0 5.0 0 0 100 250

; #3,100 kw, paraffin shield

I 2.2 3.0 160 200 260 | 1.2x10¢ {250 DT e

I 15 20 120 200 600 108 "

K 1.8 4.0 200 300 3.4X 108 104 ”

L 20 20< 1.0Xx 103 800 10, 000 3.6X104 0012 led
1 w, concrete shile

M 0.2 20< 0 | 3.5x10 80 | 1.6x 104 {250 kv, Farafin el
Thermal column door

N 2.2 6.25 50 100 800 | 2.6X10% {250 T o

(6] 320 1.3 1.6X 104 0 3.0%x103 100

P 0.2 6.0 0 0 40 100 #4,

Q 50 450 0 0 0 0 Demineralizer

R 3.5 7.5 0 0 0 100 Bulk Shielding Tank

S 5.5 10 0 0 0 150 Bulk Shielding Tank

T 18 20 0 0 40 100 Central thimble

U 0.1 0.7 0 0 0 0

Illustration for the remarks in Table 6. “Table 7. Radiation Level
at AB-face

A) Im high from the bottom of wall between

beamports #1 and #4. Gamma wr/h Fast Neutron

B) 1.5m high from the bottom of wall between Position / (cpm)
beamports #1 and #4. 100kw | 250kw | 100kw | 250 kw

C) At beamport #1 door

D) 1 m high from the bottom of wall between A 0. 45 0.7 0 60
#1 and #2.

E) 1.5m high from the bottom of wall between B 0.3 0.4 0 60
#1 and #2. C 1.0 1.2 0 0

F) At beamport #2 door.

G) 1m high from the bottom of wall between D 0.8 1.4 0 0
#2 and #3. E 2.0 11 0 100

H) 1.5m high from the bottom of wall between F 2.0 1.5 0 100
#2 and #3.

1) G 0.25 2.0 100 200

18 lAround the experimental equipment H 0.55 2.3 40 200

L) [setup at beamport #3 I 0.3 0.9 100 200

Mg 50 ] 2.2 3.5 80 200

N cm high from the thermal column |

0O) At thermal column K 1.8 3.0 100 } 300

P) At beamport #4 door L 1.3 2.5 80 200

Q) At demineralizer

R) 50 cm high from surface of B. S. T. M 1.4 2.8 20 | 200

) " N 1.7 2.0 80 ! 100
T) Upper part of central thimble o) 2.2 5.0 40 200
U) At console.
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FIG.10 GAMMA RADIATICM AND THERMAL AND FAST NEUTRON FLUX

e esa A 23 A 135 1970. 3
Fig. 11 &

g T4

VARIATIONS AT THE SURFACE OF THE REACTOR SHIELDING
STRUGTURE . E Jeld Ao}z, Fig 12.& 7
7 A b el A& holder &} o8-89 A4z
i o},

et Azt g 59
e AHFYl 4 AL =AY 4
e e - G 2] thermal neutron flux & €%
H 250 kw o] /] 8. 66X10¥n/cm?3-sec
oo Qe ol 3 &9 37 el 100
_E_ _ ~L_ + ] kwwelg 24 (3.6%X10% n/em®
sec) 3} Wl @slel oF 2.5¥{ 24 A
l N o ol FreE AE ¢ F 2

AB — FACE D}

9 EMx=5 ==
(Neutron flux measurement)

o

Ry :

422 2d5% F =AY FHAE B
29 n£F4 =19 energy spectrum & 2% 59 v},
344 o F activation method & A}$8tgm =
44 dudds 43P er FRagcl, 954
ZH4re] Aol S el v gold foil & AH4stgm, Al
33< A E Mn foil & o] &3t

A TARE 24 £ zero energy 228] Cd cut
off point 7t%] 4] energy Alole] == Aukel A}
AL o} F TE7) Asted 4 FRd gl Mng
Cadmiun ratio & A 4slget. s FLA<e 5
A& sulfur & A3z, A2 HE a4
= Nifi#Ee vk 245347452 0.1 Mev 235
10 Mev Apolell 4 HulEH & Fdd dgx, o]q
AR S¥(n, p)P¥ w33} A2 Nis(n, p)
Co®e] 3o e o] gGe Ay sk 72 23
A48 fast neutron ] energy spectrum & T3}
Art. 24F4 =14 energy distribution & U-235
2] fission neutron energy distribution ) FA4E A
olebe B AHE EQlstd Adatgon, 2
AFAANEL HAol Fek v ZEAE 5 gy

A&7 gold foil & 9§+ == sampleo] g
emitter o] =& G. M. counter & A}43l9 1, gold
foil k& By 54| A 27 & Afetd 2R A},
R E data 9] 229} A 4L CDC-3300 computer &
oz, A4l A2 F 24957 A9 sk slas}
iAo gR4E Zm Yuk

Ao s ol A4
9] flux 7} Table 8¢f] FF5¢] gl3 o] zt& contour
2 2 Ae| Fig 136] vehk gleh, o] 2

qe &
w] thermal flux + central thimbleo) 4 7}3 =3
core edge $h8] Fzrydoe] bz dedl, oA
central thimble ¢fZ¢j] gl¥ control rod 7} eFzb

core £ol] Eo]7} gle]4] thermal neutron g JF4
37 A gole} ==, 7] 2} core edge 7t v
=& AL reflectord] 7|glsls Ao s Balry, o
EF ol g3 & dAd%rte AL &+ Avh
AHel A Brle dlHel 48 thermal flux 7} &
A& Ao control rod 7} Al el AFY ] =
QEFe] b AwiAgl aqle] He Aoz wale

Fast neutron spectrum -& U-235%] fission spec-
trum shu] £alchs FHA S ot p 8 HaAE F
o] 4 CDC-3300 computer & At£3le] g p %
FREH, o @l A% Folad Anch F Holk
X AL 2 fast spectrum 3} fission spectrum 7k
of Tkl Folsb RotE A ¢ 7 oz AR
T3 Bk p 9 Lo fast flux T F3hed] 4}t
st

A 2AAA A J& £F 250kw =& core Wl
A9 fast flux &= 1. 38X 10 n/cm?sec © 2 v}t
o]7 Hdi &Y =7 A 100kw =2 fast flux st ¥
2% A 250 ¢+ ek 2 43
ol A core W Aol gL zto] Table 9o +F
se] glow, o] FHES contour & 18R] Fig. 14
ol EA1se] glvh

A& 4 sulfur & effective threshold energy
Q] 2.9 Mev o] 48] fast flux 7} 7] =R o A 5. 77X 1012
n/cm?sec ¢] ¢l =5 o] AL 0.1Mevdj4 10 Mev 2}
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60 FFAAA T3 A 2¢ A 1F 1970.3
Table 8 Spatial Distribution of Thermal Flux in Core
(X102 n/cm?2-sec)

R d e. cr.| f | & | & i j.
1. 0. 616 0. 638 0. 497 0. 555 0. 840 0. 786 0. 895 0. 599 0. 494 0. 617 0. 627
2. 1. 331 1.221 1.433 1.365 1.978 1.943 1.981 1.194 1.330 1. 621 1.431 |
3. 1. 981 1.970 2. 417 2. 308 3. 664 3. 894 2.702 2. 011 2. 236 2. 435 2.078
4, 2.724 | 2.454 | 2.564 | 2.084 | 4.757| 6.013 | 3.512 | 2.187 | 2.644| 3.197 2.872
5. 3.606 3.126| 3.370| 2.816| 5.807| 7.730 | 3.960 | 3.178 | 3.523 | 4.433 3.854
6. 3.850 | 3.308| 3.623| 3.389| 5.434| 8.657| 4.450| 3.619| 3.958 ) 4.983 4,201
7. 3.854 | 2.861| 2.812| 2.267| 4.710| 838 | 3.296| 2.864| 3.177| 4.546 3.986
8. 3.113| 3.141( 2526 2.262| 8.796| 5.414| 3.368| 2.630| 2.823| 3.605 3. 442
9. 1.965| 1.858 | 2.494| 2.331| 2.724| 3.58g| 2.322| 2.391| 2.823| 2.442 2.173

% a, byeeseer , C.T., sere ,j, indicate the positions of irradiation hole in the core.

1, 2,eeeee ,9 indicate the locations at the irradiation bar.
Table 9. Spatial Distribution of Fast Flux in Core
(X102 n/cm?-sec)

\ a. ‘ b. ' c. ‘ d. l e. ’ C.T. \ f- ’ l ‘ 7. 1 7 ‘ 0.
1. 0.300 | 0.738| 0.289| 0.421 | 0.291| 0.630 | 1.451| 0.193| 0.307 | 0.603 0.734
2. 0.567 | 1.438( 0.951( 1.114{ 0.859 | 1.835| 1.891| 0.858 | 1.227| 1.607 1. 382
3. 1.435 ! 3.133| 3.300| 3.663; 2.794| 4.053| 5.786 | 1.999 | 4.236| 3.476 3.098
4. 2.000 | 4.556| 7.192| 6.488 | 6.608 | 8.290| 9.298 | 5.472 | 9.682| 5.420 3.664
5. 4.214 6. 376 8.608 8.700 | 10.569 | 11.545 | 13.534 6.877 | 12.492 6. 441 4.100
6. 2.352 | 6.677 ! 9.406| 8.906 | 10.926 | 13.828 | 13.143 | 8.700 | 14.360 | 7.584 4. 066
7. 2.539 6. 246 7.516 8. 385 9.557 | 13.115 | 15.610 7.626 | 11.819 6. 459 3. 570
8. 1.718 | 4.563 | 3.740| 5.314| 7.510| 8.708| 8.945| 5711} 7.078 | 5.601 2.843
9. 1.164 2. 467 1. 209 2. 252 2. 669 4.772 4.531 2. 048 2. 344 2.24]1 1. 461

¥ a, byeeeese y C.T.eeveee ,J, indicate the position of irradiation hole in the core.

1, 2, eeeeee .9 indicate the locations at the irradiation bar.
-?{7 »IB‘.. -l?.s 4?5 -ii ? .3 ﬂ!ﬂ I‘g! 2‘1\.77!!
-Zl!J -IF! L}E —P5 3 9 13 \3. IPI Ii!‘257=m

FI16—13 SPATIAL DISTRIBUTION OF THERMAL FLUX OF TRIGA-IT
REACTOR CORE AT POWER 230 KW (Unit X {0 n/om~snch

vy
\ T
HRR HOLE.NQ! A »

T
c 2 E c.

T T
L. N oimRKOLE N

FIS—4 SPATIAL DISTRIBUTION ©F FAST FLUX OF TRISA—XT
REACTOR CORE AT POWER 230 KW [Uwit:X 10%:/co-ses)




TRIGA Mark-1I 94=}2¢] 2857} 4 S44d—=F
o].,] TEF AL o] Bx]4l 1.38X 10¥ n/cm?-sec
Az Ak, 28l =2 Table 9o =55 neutron
ﬂuxf 0.1Mev o] 4+¢] fast neutron flux o} =}, Fig.
148 89 core FAA A Holiddl whet fast
neutron flux 7} a3} Fo] =i & it 424
olt}, fast flux 94| thermal flux 8} =}37Ix 2
core Aol A Bl a4 © L A4S 24
Fx e

Aknowledgement:

T 3444 2349e AFELTR teams)
LAEA. AE/A2 Wasld 9xE odF4d4 &
&% Dr. Navalor 8 §4-& 753 A4 E ¥
o,

A 57 T 4724 A Qo] o 57 A

]
oleh, 7ol A A R A LAAE ool &
2, AAE, oA, A, oldE, 24, A
T, AL, olFs, AT, oAMF, FRF &
olm, olyhel WARE AAT o WA, AFI Y
4, ASEQATHE, AAT FAAAS BAATL
27 e LAEAd A48, TAAEE 2%
o = AEE, AFA, #4444, FAE, FUITHS
Dr. M.P. Navalkar 8] T2 & o] Aslslx] &&
Stk 59 4 QARG LA A

£ 90l @i e Aot
837e o E A4LA 4745 4° Al

B - SRE 61

References

1) Chang Kun Lee, Nuclear Reactor Experi-
ments, The Office of Atomic Energy, 1968.

2) GA. 1967, General Atomic Division of General
Dynamics Corp. TRIGA Mark~II Reactor
Mechanical Maintenance & Operating Manual,
1960.

3) GA. 1821, General Atomic Division of General
Dynamics Corp. TRIGA Mark-II Reactor In-
strumentation Maintenance Manual, 1960.

4) Samuel Glasstone, Principles of Nuclear Re-
actor Engineering, D. van Nostrand Co, 1958.

5) Samuel Glastone, The Elements of Nuclear
Reactor Theory, D. van Nostrand Co, 1958.

6) J.Barton Hoag, Nuclear Reactor Experiments,
D. van Nostrand Co, 1958.

7) Raymond L. Murray, Introduction to Nuclear
Engineering, Englewood, Prentice-Hall, 1954.

8) Richard Stephenson, Introduction to Nuclear
Engineering, McGraw-Hill, 1954.

9) RL. McVeam, EB.R.-II Dry Critical Experi-
ments, Experimental Result, ANL-6462, 1962.

10) J. A. Thie, E.B.W.R. Physics Experiments,
ANL-5711, July 1957.

11) Power Calibration of TRIGA Mark-II Reactor,
AERI Vol. 2, p. 1~46, 1962,

12) FE, HIsEe Fit, KBREMEBEE TE 2
8% p. 34, 1967.

13) ACKE, WoeA R MPERs, 63-001.



