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2.1 REHEE
T REHE, HARFRFIHEAONSRR (Nuclear Safety Research Reactor )\5)ICT%
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PHEFRO r OB LI, K2 -3kRTEBO T, BETHETRETA3HETRE 7 53, B
I CEZE6m ¢, FTFEFREGRHT200mé D7 o EREA F R v 7 20k 0 EREREE
AL LI > TN D, TDF v vER, BHEKEANTERKE LTS, NRGE
EEAT AL SICR, BREANTHEET 5, NRGEITI, K 2—20RT &I ic35mDE vy
7550, FAFARINRGEAOFTARKL O ERBRETEL LI > TS, BV rvs—%
FICT B E riREPHETORNHMITA, BT 3 EFichHFORBETS C&MTE 3,
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% 2-1 Characteristics of NSRRS)

Reactor Type; Modified TRIGA-ACPR (Annular Core Pulse Reactor)
Reactor Vessel; 3.6m(wide)><4.5m(long)><9m(deep) open pool
Fuel;

Fuel type 12 wtZ U-ZrH fuel

Fuel enrichment 20 wtZ U—-235

Clad material Stainless steel

Fuel diameter 3.56 cm

Clad diameter 3.76 cm 0.D.

Length of fuel section 38 cm '

Number of fuel rods 157

Equivalent core diameter 62 cm

Control Rods;

Number ‘ 8 (including 2 safety rods)
Type Fuel followered type
Poison material Natural BsC

Rod drive Rack and pinion drive

Transient Rods;

Number 2 fast transient rods and
' 1 adjustable transient rod

Type Air followered type

Poison material 927 enriched ByC

Rod drive Fast : Pneumatic

Adjustable: Rack and pinion & Pneumatic

Core Performance;

a) Steady state operation

Steady state power 300 kW
b) Pulse operation '
Max. peak power 21,100 MW
Max. burst energy 117 MW-sec
Max. reactivity insertion  3.437 Ak ($4.67)
Min. period ' 1.13 msec
Pulse width 4.4 msec (1/2 peak power)
Neutron life time 30 usec

Experiment Tube;

Inside diameter 22 cm
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2.4
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BIETHHBD P IHESL L SN TS,
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W EEZNTNOHEEDFFEPLNEST 2 Lt L DEERT 3,
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#F3—1 [BEABREF CMERY —1 A -4 BLUCMERFHEBICL 3 RELR

REERR  WBMSEILA0A
2 2 No 1467
e Hh 3.068%
B & K4 16 : 054
BM TLD ey v B M R R e R/EMERS R
e %1 U vIoaialthr—2CE) (r—z2CTEE£K) (Fr—zc&atk)
. fetn o F---3
W) YERIVES jmewon| DEROUEY |mawon §EXIVET lmemon
B 7 %= B B |(TMAF E B A At I - T
16 : 15 |17 mR/hr!1.4 mR/hr
16 : 20 16 kcpm
16 : 35 0.75mR/hr| 0.45mR/hr | 8.5kcpm
16 : 40 0.75mR/hr | 0.2 mR/hr| 9.5kepm
16 : 45 |12 mR/hr|0.9 mR/hr|12 kepm
17 : 15 |0.75mR/hr|0.7 mR/hr
17 :20 6.5kcpm
17 : 35 0.32mR/hr| 0.25mR/hr| 4.0kcpm
17 : 40 0.3 mR/br[0.1 mR/hr| 3.5kcpm
17 : 45 |0.46mR/hrj0.42mR/hr| 5.0kcpm
18 : 05 |0.40mR/hr{ 0.33mR/hr 0.18mR/hr{ 0.13mR/hr | 3.0kcpm
18 : 10 [0.30mR/hr|0.26mR/hr| 3.5kcpm 0.18mR/hr [0.06mR/hr| 3.0kcpm
HOR| DRMRIS AL BT E R R0 DR R R
AVFITLME| A VIVLH | AL HNITLTE | D FIOLE | AFI0LE | A FIOLE |HFIvLd
WER| oume e A GMER GMER @) HER GMER
p— G - 2= 2 ArBEE YA f =&
18 :25 | 2lkcpm
18 : 26 L.5kcpm
18 : 31 800cpm
18 : 33 B G B G B G
18 : 40 608cpm| 72c¢pm
18 : 55
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1/E .............................................................................. (42)

(3) oAy e BIUFKHHMA T b (0.2 MeVELE)

E

0.453 e T . sinh\/—Z._Z'B—E— ................................................... (4.3)

27 M, ThB 3 DOBRSD—IRESTEZ 6N

: :
6 (B) =d - T.:;TE\/E e X7 +E+ 0.453¢ °%5 » sinh/ 2205
........................ (4. 4)
THRbEINb,
—%, Mt B oHEEERD 52—, RATSE Lo 3,

Ce=602%102(m A)+Prc-A[0E)PEIIE=Kk[o E)G(E)dE -+-r-err--- (4.5)

ZZi, m . BEREZOER (9
A . BAREBBORETHEER (g-mol™!)
P ! HHRHSBTHPOFBRMTROFELL
¢ . HEHOKREFE '
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A D RSO R
o) : HEELTWBRED L 2 v¥ — OB & L TOREHMELEERE
pE) @ TINF-RABODOINT VR

HR O Rt 2 B ERM D DR (4Ci/g) THROTE (45) R4,

S=Cc/0n°P-£)=602X1W3U/A%fa@3¢G§dE ..................... (4.6)

&8 B,
H R U BE DB R ER I LN TR WIBA T, AEHH ORI Y 5 i E2RIIT L

’—

BiT5.

At Ate
Cc:C[ . ]elta ....................................... (4.7)

1—e "t I—e?tc

T,  ta - BEF TORH
te @ HIEEF
ty o FREHESR (SEE, sovR B TREEE, 10 msec LEV D
(A¢, / (1—e *ti)) OHBIEHTE 3,
HuE e FRRIRIC B O Tk, FHBREMERESNEE R]I) BUETH LM, RIE,

oo a (E)

RI=Jo4ev E

TREND.

% 7o, HBHEEIBOTE, SEEOHCRNICHT 2RESKET, SEAVIEHE 1~
Ty L, MBICKHLTE R4-107F-s2AVTRL - LIURTHIEREZRY, HCR
RO EZEFT - 72

s g o2 7 v YR,
E. dE ‘
¢m:¢epif —=Gepi IN(Ez /By ) soevemrmeersnnesnn (49)
E, E

TrRaEh3d, E 1204 eV::Ecd%mmsc:&ybf-&ﬂ@“@a%zaybs"ﬁzsi)‘z?ﬂm; WE4OEHEA
WHENTHED, SEHIE, =02MeVARAWTHE L, #FI D4 (0076cm) THN-LIK
HERESOLLRORRESDEERH LK, ROSOBHEROKHE A4 i3,

o, Ece o (B)
=4 + Qepi

AdE+ fep; * R1I } ............... (410)

1

AFITLHEN—-DEDEOMHEE A 4o,
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FACTOR

SELF—-SHIELDING

1.0

0.8

0.6

NOMAL

INCIDENCE

L

Cu

o0

B4 -1

10

FOIL THICKNESS (mg cd)

L]
100

1000

£BEOE S L HCRNOBEFE >

Calculated correction factors for self-shielding of normally
incident neutrons in resonance detectors.
resonance integral (including the 1/v part) is given by

multiplying the 'infinitely dilute' resonance integral by
the factor shown.

The effective

E4-1 HEHLEBEOES & HBRINERS -
55 % E = (mg/cd) EEUT Y
Au 250 0.21
B oM A '
] In 104 0.24
Rt
Cu 124 0.86
Au 47 0.49
R /E #
In 107 0.24
A
Cu 110 0.88
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TRaIN 5,
T, 2L AL DOEEEEK
N ! ADBEFH (Atoms g)
0o 1 2200m/s OFHETFICHY 3 A DRIGHER (cf)
RI ! Ecq »5E; FTORBBEHLEIUERE (ed)
Eca : Cdf v bA7Thnd~
ZTT, E1=04eVZTEca &T3& (410) ROBHEIT, ®ETE,

1137
Gep = {AA“ — Acq } .................................................. (412)
AN,
A
¢ep1— e e e (4_13)
ANR1I
B,

(412) K (413) K SRPETF IV YR EPEPETF 7 vz Y 22 2h Fhkp 3 C &
MWTED,
Sin & bep OFHBICAVAEEL, HHM, RIGWMERKREEL - 2I0RT,
EnEhF ORI, **S (n, p) PRIGAFIAE Lice OB A <Y bvitHt L TES1L
LCICEERIEHERE o s 203 &, BBERET7r v 2 ¢, i,
As

TREND,
i, As ! “PoHEpkthigtee (Bgg)
05 1 EEEABERRs bovickt LML U R ST TR
0s =0.0654 (barn)
AL 'PORBEFEH (1=5613x10787")
N : *POEFH (N=1785x 10®2atoms,/ g)

PEA, T L, MCLDWTA FIUAS NS —OFRBUBEEED ZREFNIRDOVWT, F4 -1
O EREAER WTHIE L REEEE R 4 — 2108, BEROWTH, SBENRIcL 3 2P
DIRAZABELLUTHE L, 3/, PlEF 7oz v AOH BB W R, FEL RIGH
HREOEEE LHTHEL - 3ITFT,

QA

* FIETRKES conventiomal fluences» & thermal neutren fluence ~OTEEY 2 VT
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£4-3 & 4vUvs fiblOREOMKIEICET S

T % & A FA - 5/ B
4 i3 19.3 7.31 8.96 2.07
ER A 197 Au 118 1n - %Cu 2p

Atom (%) 100 95.7 69.2 95.02

& Jﬁ [E; 197Au(n’r)198Au llSIn(n,T)llﬁmIn sacu(n,r)sqcu 328 (n’p)SZP

o i 2.696 1+ 0.002d. ;54.15+0.06min.[12.701= 0.002hr. | 14.26 £ 0.034.
(2.329 X 10°sec) {B.249 X10%sec) |(4.572X10* sec) |(1.232 X10°sec)

K| sbtF | 98.740.01 1615  4.540.1 —
B [ Jommen | 1560 40 2600 + 100 4.9 +0.4 —
i p—— - - -

%* barn

4.2 PHFIILLIYZAEICPEFREIBTMHER

4 1THIGRAIGTERICER 4 - 20FHUEHELR 4 - 3D 7 2 -5 ZRALTHRE LA #
thie 7, @ FROEPUEFOENRFRO 7 v v R, BCICPETRENE (rem) 2%
4 — 4R, PRTF 7L Y 205 rad BT rem ~OHSLFEHE, ICRP Publ.21 2o
7—% & IAEA Technical report No 2113 X 0#ch# ¢ izt LTI 2.1 10° n/ci» rad,
9.36%10%n/ch- rem, HEPHFICHL TR 1L65%10° n/wis rad, 83x10°% n/ede rem
BRUBHEPHFIOF LTI 20x 108 n/ch- rad, 25% 107 n/eie rem % H /o,

th, W& 4 — 4 OARCEHRBERGERT &R /EHERREH OLZ, /(A
RSB I TT - RIERER RIEHRESRE, 1Y VY9s A YV9L (BFI9a) BX
URE TR BEEEE 1 00 -7l - HEOHIEA T 3. ) 2BEMEE LTR LI

DEOBBARIC LIS, & (WFI9L), AvYon AvVon (HFi1va) BLU
WMEDORM B D QRS EROBINEED 5, e, bEPEFRUEDPHFORENES
KDL EAEERL - SRS,
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#4-5 FEEHEIEELEBORRE

, REEHOBEMEEM D OB A (4Ci g)
TEFE | &% B LEBURD (rem) OMEL
198 A D=45.2 X A
i T -
uem 74 D=201x10"' XA
198 A D=41.3 XA
P
nem 15 D=210%X10"" XA
prz G =a i S 2p D=2.27x10% XA
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B+h@diEFic LT AIBGM (BH) oBd
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HMEFICH LT, IEGMEBER Y —~ 4 X -7 0BFHDES
D(nr) = ]__gaxlolxR ........................... (44)
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EhEEFICH LT, AIEGCGMERY —~1 x — 5 0BRFHOES
D (ny = 2 25X 100X R ceeeeevnnrniiiiinennienn (45)
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HPHTFICR LT, BMEGCMEBER Y — X4 4 —4 OIE4
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M, & (41) »oR (46) i
SGEDREES (FEFR12 b)) KOBBHATESDTHY, TR, H—~q A—
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ETEDLHRTHIHDICRBEREE O 1 g DRBEEZANTEL CLEBLETH I L

ABo

5.3 IRABHSO rRELPETRBOILE
ASEOBREROBEESPETHRELYR @BdiF dHlcdiTE I URPEFRESED
FhFhOEH) B36remTHB3ORHL, r BRI 14 remTHETRELENN 2.6 F50
BEB-TWB, ERIFMED 7/ n MEERPEARTRE LhBERRTRE Lich, HIE
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FZbLizr /nklkEE5-21CRT, Z5—2057 /nltid 012,56 2.6 DRiICHD, &EBMR
HEROTOWAREEROBEATETSr LD 2.6 505 8L, HFRAKRERLKEEEY
BAEEELTEHEAE r AP ETFLD L0~ 2.6 R EELE > TV 3, it > TEASLR
r/ nltF—REELT, rREPUFOVTRL—Th oG EHET ZHER #1H0
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£5-2 rEBEPHFEEOLRY)

RATIOS OF TISSUE KERMAS FROM GAMMA RAYS AND
NEUTRONS, MEASURED IN AIR

Critical system ky/kn
Metal
GODIVA 55 kg 22U, bare 0.13
JEZEBEL 17 kg 23%Pu, bare 0.10
FLATTOP 23°U: through 18 cm 238y 0.162
HPRR 117 kg 23°U-Mo, bare 0.15
HPRR through 13 cm steel 0.12
HPRR through 20 cm concrete 0.38
VIPER 0.34b
Hydrogen-moderated
CRACR= 15 cm. Solution: H/?*°U =315 1.3
CRAC through 20 cm concrete 1.4
Y-12¢ R=27 cm. Solution H/23*°U= 1000 2.6
HYDRO: water-reflected ?3%U + exponential pile 0.8 (6m)
HPRR through 12 em Lucite 1.0
HPRR through 25 cm Polythene 1.9
Other moderators
RB (heterogeneous, Dy0-moderated and reflected) - 2.0
PARKA (C-moderated; Be-reflected) 1.7

4 At 1.1 m distance the wvalue is 0.05,

b yalue measured by UKAEA staff before Intercomparison.

€ Mock-up experiment.
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