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Table 1

Design Parameters of MK-I and MK-II Control Rod

MK-I Control Rod

MK-II Control Rod

Regulating Rod . Safety Rod

Maximum.B C Pellet Temperature 810°¢C 810°C 1,440°C
Maximum Clad Temperature

Inner 436°C 436°C 650°C

Quter 388°C 388°C 610°C
Maximum Burnup 30 x 10%° cap/cc 50 x 10%° cap/cc 100 x 102 cap/cc
Thermal Cycle per Reactor
Operation Cycle

Normal shut-down 25 25 25

Scram 25 25 25

Nuclear Design Conditions

Control Rod Worth v 2.8%AK/K v 5,65AK/K v 9%AK/K

faximum Reactivity 0.015%AK/K/sec. 0.075%AK/K/sec. 0.015%AK/K/sec.
Pressure in Gas Plenum of EOL 80 kg/cm?G 80 kg/cm?G -
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Table 2

Specifications of MK-I and MK-II Control Rod

MK-I Control Rod

MK-IT Control Rod

Control Rod

Flow rate in CR Duct Tube/

Total Flow Rate

OQuter Diameter at the Flow
Induced Vibration Restric-

tion Ball

Control Rod Element

Typé

Overall Length

2.2 kg/s/4.4 kg/s

Wrapping Wire Type

1,888 mm
1,875 mm

0.65 kg/s/2 kg/s

Wrapping Wire Type

1,888 mm
1,875 mm

Regulating Rod Safety Rod
Control Rod

Overall Length 2,250 mm 2,250 mm 2,250 mm
Outer Diameter of Duct Tube 65.0 mm 64.1 mm 64.7 mm
Thickness of Duct Tube 1.95 mm 1.5 mm 1.5 mm
Material for Duct Tube 316 SS 316 SS 316 SS (20%C.W.)
Total Weight about 20 kg about 20 kg about 19 kg
Number of Elements per 7 7 7

1.1 kg/s/2.9 kg/s

70.7

Wrapping Wire Type

1,151 mm
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Table 2 (continue)

MK-I Control Rod

MK-II Control Rod

Regulating Rod Safety Rod
Outer Diameter 17.6 mm 17.6 mm 18.7 mm
Thickness of Clad 1.2 mm 1.2 mm 0.8 mm

Material of Clad
Volume of Gas Plenum
Length of Upper Gas Plenum
Length of Lower Gas Plenum
Length of VYent Mechanism
Number of Vent Hole
~ Vent Hole Diameter
Absorber
Type
Pellet Diameter
Pellet Length
Overall Length of Absorber
Pellet Density

108 Enrichment

316 SS (10% C.W. )
119 cm®
817 mm

273 mm

B,C Hot-Pressed Pellet
15.0 mm

25.0 mm

700 mm
> 2.3 g/cc

> 91 w/o

316 SS (10% C.W. )
119 cm®
811 mm
273 mm

B, C Hot-Pressed Pellet
15.0 mm

25.0 mm

700 mm
> 2.3 g/cc

> 91 w/o

316 SS (20% C.W.)

B,C Hot-Pressed Pellet
16.3 mm

25.0 mm
650 mm
2.14 g/cc

90 w/o

eV1-98 0TV6NL-INd



—G7—

Table 2 (continue)

MK-I Control Rod

MK-II Control Rod

Regulating Rod Safety Rod
| Lower Guide Tube
Overall Length 2780 mm 2785 mm 2785 mm
Outer/Inner Diameter 75 mm/71 mm 78.3 mm/74.7 mm 78.3 mm/74.7 mm
Material for L.G.T. SUS316 SUS316 SUS316 (20% C.W.)
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Table 3 Reference Table of Parts Number of

Control Rod
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Table 4 Reference Table of Parts Number of

Control Rod

and Its Absorber Pins ( MCR 002 )
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Table 5

Inspection Data of Absorber Pin ( MCR 006 )

i1
_ﬂqﬂ"‘_hrt S & & 4 48 410z | e DY
=) |ﬁ |B Y - o) = B I I B
THEREEA 1T -0 .
164 o
308
B % % =#HErorHrRmesr |48 759 c - 048 152
nE R E 596
EfFERB| RIS FE /25 /08 |B BT B MO - E2O 740
HEHS i & # £ 153 T i 4 i
I EEEAE R E EEEXBABER | ANOSERXRIARR |SEE_IE 3 &
e v-ralsaa_|Tvr—|755 4 BEN|04m TH|~v P8 s : —¥
P e e I T PP E I L pe e o i S ST ST ®-| v =
o - * AEHL | Tasn LA == ) R eah ¥FInec e ITHEL —tH (S 183 " o ] - o 9
o i Iy = [ =2xa
RRES ?'i—'”‘-” ook ;fgi‘iii‘ T & ’:'*C J'g'g-né & ice £a 9u“gg" 90‘93“53’93‘(1051)
— : - - :
3 k - 0 g o5 - d &
McE -6 | 600D | Goop | coop | Goon| 77 | Goob| Goob|,5 7| coon| Goup | Goop | G000 | coop | Z 02| H0T | He ) E e | paem  med GOOD
&R ACEA] sF 07 | 1808 | 18cE | 1508 | 1202 | «F0F | i0S0L])
L
I . A " O A
prce-57 | 600D | 600D [Goop | GooD | I 44 | Goop | eoop [#5° " | coon | coop | coop |Goop | Goop|'F 07 | /€T |17 of |48.07 1708 |15 07 -
] : 1810 | 1807 | 1868 |18 0F | 1808 |15 0F |/050.50
FI
d - x4
miri-55 | 600D | 600D |Goop 600D | ZZ 6 |Goon |coop |57 | Goop | Goop |Goon |coop {goop [75-10 | 807 | 80T |1&25 | 1805 | 1Z 7 600D
10.4C08 +5.08 |18.0F | 1808 | 1808 | 1508 |r3 07 /05040
T
o4 - t8.10 O, : &, 3 2 ]
MCE -3¢ |G00D | GOOD |GOOD | GOOD 72 +5 | GOOD |[Goor |,S57? | goop | coob |Goop | Goop | Goop & 1808 | 1808 | 18.08 | 1808 |18.0F 00D
r0.Ac08 18.07 | 183.0F | 1508 |i80F |.8.08 |r5.07 05045
7T
TR CE-r0 (&0 |18.0F | 1&08 |+8e8 | 1508 |r8 o7
- GOOD | GBOD | GOOD | GOOD | f=-25 | 6GOOD | GoOD |75 GOOD | GOOD | GOOD | GOOD | GOOD GOOD
MeE-40 10.ACE8 13.08 | 15.08 |15 08 | 1887 1207 |s80F |/05645
T
X - 13 0 ? 208 o
Aree—as | 600D |GooD |coop | coop |Z¥ e | 600D | oo [/ | coon | coop | Goow| oo | Goop |50 |1FT /mAE | (i80S | 807 GooD
r2.AC06 18.08 {15.07 |igof |18.0F |,80F |s508 |f050.60
bz
a - L A A . & " & .0
pMee—az |S00D | 600D (Goop | Goon | 7F 4.l Goop |GooD |#°7//| GOOD | GOOD § GooD | GOOD | GOOD 18.00 | 1607|1807 |18.08 1708 |07 GOOD
< 14, ACO6 1305 | 1308 1507 11807 {1807 | r2ep |1050.35
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Table 6

Inspection Data of Absorber Pin ( MCR 002 )

L
| i
e I I T O T I [ e m S
] i I-o e o v = - 1 ISR i - E
TEBEDH i I
20 .
164 o
kiit]
B B §| =EEREFvIdmaS|ansze c-$086 452
®om e 598
HBEFEARA PRSI E 2y 2e BB E B MER - &0 740
BEEA @ % 3 4 L} + i & i3
’ B g A : a BEE—F®
. ﬁg: Al 8= ErmsxmzEann EBNESRBXRAARR A 3t &
K- P GERN—|TY &~ |25, 2, mEdL|0 4 EE~v FE<s —F
e 1S L LA ] IS Ao PR g Y AR LT Rl £ =z & (1810m) | » =
gfgéa’g ;;?%ii ok ;vgﬁ%i Zarita zilfn\ f.r-El.g. Tenbth [(MEHT (e E|THEC B—TH <183 o ° o 0° 0° 0 =
o Y ol S LY = = 1 E M
R k- rerd e %};“”5 & scé& = so"au"go’aa‘su‘ (s 551 C1051)
FI
T cE-O2 B0t 208 | 1F 0P | 1807 | 1885 | 1&0cF
- GOOD | GOOD | GOOD | GOOD | ~z-02 | GOOD | GOOD |77 Goop | Goon | GOOD | GooD | GOOD GCOD
Hes-oF cE-0Z i@gae (508 |13ef | 1805 | /807 | 1807 | ¢80 |r050dS
# | coop | coop | 600D |coop |im-ez | coop [coc [ eeos G 600 Goon 12.07 | 1808 | 1805 | 1505 | (807 | 207 GOOD
-0 D - 20 Iy 00D D | GOOD n|Go
Me&e cE-0z 02 e OD | o5 |s209 |10s | 208 | 1508 | 1509 |1et0as
GOOD | GOOD | GoOD T 22| coop {Goop JiEw0s GOOD | G coop| coop | Goop | 297 | 1207 | BeE |07 | BT | B0k GOOD
- - 0D 7 s D oD
MEE-10 GOOD | c£-02 03 ACO2 oD 1808 | 12.0f | 1807 | 1208 | 1807 | 1207 |r65035
FIT -
TR cE-03 . 1807 | 5 0F | 1807 | 1 &P | 1Bo& | 1807
- GOOD | GOOD | GOCD | GOO —oz | GOOD | GOOD |»v GOoD | Goon | GOOD | GOOD | GOOD ) GOOD
rMee-17 L | c&e OFACOS B840 | 5o | el | ige? | «FoF |12 of |ros0ap
. 7T
JH E-03 1508 | r8eF | 128 | 1E0B | 1807 [ rE0P
- GOOD | GOOD | GOOD | GOOD | 2z-02 | GOOD | GOOD |=% GOOD | GOGD | GooD | G0Oof | Go - Gooo
McE-12 - cE-e2 3;3,4502 ob 1300 | 15 o8 | 2807 | 18.0F | 1508 | 1207 |03050
K33
T CE-0& 1807 |18 08 |13 eF| 8 0F | 1807 | 1507
Mes~ +3 | GOOD | GOOD | GOOR | GOOD | c=-g2| GOOD | GOOD |7+ Good [Goob | eoop| coop | goop 4 GOOD
o2 ACS 18.08 |18.09 [ /807 | 1808 | 1508 1807 (105045
iy
T T ol 1807 |18 0F [ /8 09| 1&0F | 1808 70
McE- s | GOOD| GOOD | Goon | GOOD |és-02 | GOOD | Goop +F “*{ coob | Goon | Goob| Goop | coop ‘ ‘ 2 GOOD
- o ACOZ] A 18.10 1807 | 1&2.07 [ 1507 1807 | 18209 |r05040
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Table 7 Table of B4C Pellet Number loaded into Absorber Pin ( MCR 006 )

FRES ABFLATEEHEE

HeZSRrUTSRES—EE

i o B,C 2 7 » 7 B,C - = > 3

Mo HPE S Ba BEERA 1 2 3 4 [ & 7 8 ] ip 11
MCE— F6 065F6 |35 6.7 |mzz0v7|i3r078 M32079 |Maz080 172082 (M3 2085 FSEOB |MISCES |MIF0EE (M BT FiTrees
MCE- 37 06537 |035.6.77. |M3zr08 |M32770 PMFELL L M2 T2 MTSErr3 MBS \MB2S \MTEZL 8 W27 |MB2rrE M3
MCE= 38 | 06838 | 5.5 6.7/ |M320s7 (M35012 |M330s8 | M53006 |MZ30185 |M3500 9 |M35020 112302 |M133022 |pro5025 (73302
R 006 |Mon- 37 .06 SFP | 5.5 6.01. \rr3T0Gs |MFZ0a s | MaToaS |\ Mes0dd| risz0as |ir3s0a6 153007 (prszoes ra5cas |rr3s050 rMES05,
MCE- Z0 OETRO |3.3%.6.77 |m33077 |m33072 |M3T0TF i S07R |M33CTE |MBFETE |MFI0TT Mraacve | 3367 |fres080 |M2ScE,
MCE= /s | 088Z/s | $.95.6.// |MIZ0PT|/MTI0F P |133/00 |MB310/ |M33162 |M3303 (M33102 133105 |MEF106 |(1Z3/0T (173108
MCE- a2z 068@2 | 5.55.6.17 /55113 |M5311a |m53115 153016 (M53709 |mszr20 |M53127 153122 |Mi5zoo s |rmsacos | 5oz

B,C ~ L ¥ b

12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 | kE=AE
MIZOET |MIZO0F0 \MB20P! |MIZOFT |MIZ0FE |M3Z095 |M32077 MBZOFE |MIT0FT Iy152/00 MEZI0) 15203 |M32105 (1132106 |MTEWGT | L5361/,
Vard-V-g sl MB_Z/?Z MBZOC/ |MEZ002 |M3T003 |MHIZ00E Mss-ao; MITO0L (/MTISI007 |MEF008 M 53007 MBBO/IO MBS‘b// rMI30I2 | MIFIOLIT|S.855.6. ¢/,
PrMITOZS |MFFC26 |MFFOET |MIZ028 |MSFOEF |MMFI6F0 (MIFOF/ |MIF632 | M33033 (M33032 |#F3035 [M33036 (1330638 |/M3303 5 |MM3Z0E0 555 6 ¢/,
MIZOSZ |MII05T3 |M3305E |M733055 | /7356056 | 75305 7 | MFF058 (/133057 |MIF060 YITZCOZ (#1306 #733064 |/1553066 |MIF0E7 (1735068 | 0. 35.6. /7.
rEs0E2 | M33083F |MES08E |M330ss \MIscET | MIZ0ES MBT0eP |M3R090 | MI30P s \MIF0PE |MZF0TT |MIFOPE |MIF0FE (MIZOF6 |M3Z0FT7 | .35 6. 47,
MIFIOF /‘133/.(0 /.‘733/// /«1;-}3//2- ME31F | 33002 | 7330085 | 33276 |#73300 7 [ M33008 | M33HIT |MIFID0 (MEI08T | M33/S2 |MIZIO0F | § 55 8. 7/,
IR0 |f75Z005 |MST00E |trsaco7 |\ Arsaoos |/M3E20/0 (M50 PSS |MEROIZ |MSQ0IE | r15a.008 (/752076 |MSROIT (M15R0/8 |MISR6IT | a0 . 35 6. 77,
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Table 8 Table of B,C Pellet Number loaded into Absorber Pin ( MCR 002 )

[R5 REFLADETNNG HaESRUYARTA—LER
& B,C 2 5 =» 2 B.C - v > b

Mo HDE SN No BEFERB 1 2 3 4 5 & 7 B 9 10 11
MCE-~ 0& 02508 |SSF 6.1 |\MIZ0T0 \MISOIG \MIZ0I1S |MIS0r7 |ri3er? #2020 |MiS027 (MIS0EE |Mrzoed r3oas srsezs
MCE= 0% | 62807 [8.35.6./7 |M130a8 |miS047 |M13056 (13057 |M13053 |M15054 (MIBCEE |r113057 |M1505F (1113660 111306 1
MCE- 70D 0ZS/0 |8.85 6171 MIZOB (| MISOBZ |MHS0ES |MIS0EE |MI3085 MIBCEE |MIZOSE [MIB3eEP |P113090 1113097 |pri3092
MCR 0OZ |MCE— // OZ8/ 7 | 3.85.6.02|\pe3r0@ |M13170 \MI3117 1703012 \pr13015 10913005 maﬁ? P31 M3 r P i3I Z0 | prr302 1
MCE- ;2 OZ 512 |J.55 607 |MIQOIT |p110018 |/MIROFIP [MIEL20 | MIIZER ) |MTIRER2Z |MIIEE2T |MrZo2dd (Mrd025 /14828 rMracz7
MCE— /3 eZ ST | 5.85.6.// MFI0BS |MIF0@E | m1zod7 |r1zoas f\-f/azoe.z? AR OS O |MIEOS Y (MIECSE |MIGROSS |/ FIFOSE |fMHR05S
MGE—_ rég cZ8 3.:5.6.//. MEIOIE \MZr0r8 |MEZI0r7 |MEIOZO \MEIOT! |MEICZZ |MEICZZ |MEICSE |MEI1O25 |MEIOE2E |M2/027

B,C s i . F

12 13 14 15 16 17 18 19 20 z1 22 23 24 25 26- LEXFE B
/‘7/30é‘7 rMISCES (MIZ0F0 (MIB03/ |M/3633 (MIZ03L |M7/3036 (MIZ03T Mf.?o.do FB0R! |prsoaz (fisoad |Firsoas |rr30@6 |riSoa7 |S.55. 6.4/
Vr fi=21: 7 M/Béés rIBOEE |MITOE6 |MIZOST |puS07e #3077 |MIBO7S\MHIB07E |p112078 m;aa?:r rBOTE M/Bﬁ?&r PMIBOTF 130850 (JI5. 611,
PISOFT |MISOPE | MIBOCE [MIBOFE [MIB0OF7 |M/ZO0FE |MISOFP (#1/3700 |MIZI0 7 |p1t3162 (MIZ703 | MISI0ZL \MIZI08 |MI3707 /113108 |5 5.6 17,
MIBIZZ |MIE08 ] |MIROOZ | MIL 00T | /200 | p7t 2008 |PMHIR 006 | [TRO0F ((7/Z00F WT/RO(0 (MrdO/f | MIZOIE PUROIE | pp1ZOrS | Mr2orE [ F. 43 607
p2CBE |Mi2 02T M/étoso' PMIHROZ ] | MIECIS [ [HURO3T |MIGOSE | /MTIE035 |MIZ036 |MI@o37 |MT/RO038 {MIKOBP |MIQod ! (MI2042 | MIdoasd| 5. 35. 6. /7.
ri2osE | AMigosT /.‘1!405'8‘ MIGOEP |MEIOOE |\ MZIOOT |M21004 | MHZ/005 |M27006 |ME1007 MZ’/&O?. r2roro r2tor e \metorz |M21013 5. 55 6.7/,
Mztozd |(M2I02F Mzn;sz MTSI03E |MZ1035 |MZI037 |MEIIP |MEIOFO [[FEI0E ] |ME/0FE | M210a3 |MEr0dd MZICES | pM2roas M2roa7 |3 55 6.74,
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PNC-TN9410 85-143

Table 9 Irradiation Condition of Control Rod (MCR 006)

i 4 7 v 0 l 1 2
% i fiL i1 3F3 3C3
ot P # A4 ¥ P B X 10%%ap/cc 7.5 20.0 35.6
# & & $ 5 x 10*%¢cap/cc
FA Y rEA|%x10%n /om® 35.3 99.5 166
Enz 0.1 MeV X '
EH;T&E n ¢ BEEESE|x10%n/cm®
FBAYPER|x10n /cm® 46,7 130 217
Total A T [ x 1070 Je o
B O G A4 v bR W/cm? - - -
@ W ok rly W/ em? - - -
E o0 C AV MER W /cm? - - -
REWHEY W /cm? — — _
. B O C °C — — —
== |
ﬁﬁ%ﬁrﬁlfﬂlﬁ D o) G °C . _ —
o B O C °C - - -
(S
BE R R S S— C — ~ —
. B O ¢C °c 383 388 389
BEEHOEE -
o , E O C C 382 386 386
B2 F M| -
B O C
SR A — 3.617 3,241 3.218
" = —
E o c LB G
B OF - 3.326 3.356 3.328
] B O C kg /sec 3.62 2.87 2.85
B ER
" v E 0O C kg / sec 3.62 2.87 2.85
Table 10 Irradiation Condition of Control Rod (MCR 002)
4 4 Vi v 0 | 1 | 2 3
® PE] A 3B3
B B # 4 ¥ b & K 1x10®cap/cc| 175 20.0 | 35.6 45.1
) £ & & F 5 % 10%°cap/cc
| ®4FBA|%10%n/cm? | 354 98.3 [219 267
En=01MeV
R R T EAGYES (%1000 /cm® | 898 | 273 | 519 59.0
B s Total FA MR [ x10%n /cm® | 476 | 129 [289 287
EAEEY|x1020 /cm® | 126 374 | 79.2 81.4
# A bRER W /cm — - - —
- B O C
@ oW % KEKTEH| W/m = =~ - -
E O C H AV MEER W /cm - ~ - -
RAEGEH| W/m - - - -
. B O C °C — - - -
==}
WHERGEE — " - —— —
ot s B O ¢C °C - - - -
==
A B S TR oG o - —— -
. B 0O C °C 383 388  [389 387
AiEHOE 5
FERHOEE E O C C 382 386  |386 384
B o cl|BE 4 A _
R B 5 | - 3.655 3279 3.252 3.354
E o clE % H —
# F M\ - 3.333| 3.364] 3.360 4.619
) B O C kg /sec 0.36 029 | 029 0.28
% B
i E M R E O C kg /sec 0.36 0.29 [ 0.29 0.28




Table 11 Results of B,C Stack Length Measurement

MCR 008 MCR 002
B4 #® BisC X% wvZ7E&E (mm) i B.C Z24 v 7E (mm)
TERA v 2 - T4 v a
pne\ |5l ma | mm®| Zs _ Vsl bh | mogt e | BB | ZiE
(FAB) (®PIE) | (PIE—FABR) | [PinNe N |k (mm) | (pag)y (PIE) | (PIE—FAB)
MCE— 38 MCE— 08
. 651.9 . . . . + 2.
(6901) 21.0 650.3 1 + 1.6 (7901) 20.3 651.2 653.8 2.7
MCE— 37 MCE— 09
649.4 651.4 A B A + 2.
(6902) 215 9 4+ 2.0 (7902) 202 650.6 653.0 2.8
MCE— 38 MCE— 10
. 650.5 652.5 . X . 6bh4, + 2.9
(6903) 21.3 + 2.0 (7903) 20,3 651.8 4.6
MCE— 39 MCE— 11
650.3 652.5 20.7 . 53.9 + 2.8
(6904 21.0 + 2.2 (7904) 0 650.8 6
MCE— 40 MCE— 12
. 651.0 653.0 + 2. 20.7 6514 654.3 + 3.1
(6905) 214 2.0 (7905)
MCE— 41 MCE— 13
. 652.0 653.9 + 1. 209 650.7 653.5 4+ 2.5
(6906) 214 L9 (7906)
MCE— 42 MCE— 14
. 652.2 653.8 + 1. 20.5 649.3 651.6 + 2.3
(6907 211 1.6 (7907
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Table 12 Results of Absorber Pin Weighing

_MCR 006 MCR 002
kR X v v && g w® N v #E& (g
& H B oA R # b &2 RO& ml B8 #® Z b #
Pin No (FAB) (PIE) (PIE—FAB) Pin No (FAB) (PIE) (PIE—FAB)
M(%ic_);)ss 911.0 911.4 + 0.4 M((3£0—1)08 914.0 915.0 + 1.0
I\A[(%Ego_z)377 9110 911.7 + 0.7 Nﬁ%&fg 9115 912.5 + 10
NI(%%O_@SS 9115 912.2 + 07 1\/1(220—3)10 912.0 913.0 + 10
M(%EQ(—);)% 908.5 910.3 + 0.8 M((fgo_@“ 911.5 912.7 + 12
1\/1(%%;5;;0 3125 913.1 + 0.6 1\/1(07.30—5)12 915.0 916.1 + 1.1
M(%E;;;H 911.5 912.3 + 0.8 1\/1(07%0—6)13 9135 914.7 + 1.2
1\/1(220_7;12 9125 913.4 + 0.9 MCCT%;)M 914.0 914.2 + 02
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Table 13 Outer Dia. Change of Cladding in the Lowor Region of the B,C Stack

MCR 006
FABSEEE (mm) | FAB #8248 (mm) | PIEFEEAR | FABFEHIAEC at 75 )
ooy (FAB) | HZBIMLE| PIEAZE (om) | g o b, b, Dyt Dage | PIEFIAE- PABTRIAE (um)
“(PB) | (OFPB;mm)| /WIEME (og) | 90° (at75mm)]| 90° ( at219 mm)d| g <mm) — 5 (mm) @D/D @)
165°
MCE 36 Dy 18137( 345°) 18.07 18.08 15
94 ! 18,100 18.085
(6901) D, 18063( 75, o) 18.10 18.08 (0.08)
MCE 37 e | 18132(_1(1’ o°) 18.10 18.09 18009 18,085 14
(6902) D, 18066(1_08 o) 18.07 18.08 ’ ) €0.08)
50
MCE 38 D, 18.063(_Jgs5°) 18.08 18.09 1
94 g 18.091 18.090
(6903) D. 18.119( 93, o) 18.10 18.08 (0.01)
75°
MCE 39 D, 18.149(~3g5°) 18.07 18.08 7
13 3 8.092 18.085
(6904) 4 D, 18.035( ¢ gﬁ o) 18.10 18.08 ! (0.04)
50°
MCE 40 D, 18.084(2°330°) 18.08 18.08 7
94 4 18.097 18.090
(6905) D, 18.110( 68400) 18.10 18.09 8 8 (0.04)
140°
MCE 41 Dy 18.103{"350°) 18.08 18.09 2
94 4 18.092 18.090
(6906) Dy 18081( 53300) 18.10 18.08 €0.01)
MCE 42 e P 18.101(855°) 18.08 18.09 18060 16,060 0
(6907) D; 18.079(_85859) 18.10 18.09 ' ‘ (0.00)
MCR 002
0
MCE 10 D, 18132( _Ygp°) 18.08 18.09 34
§ 18.119 18.085
(7903) 4 I ny 18105( 90 ) 18.09 18,08 (0.19)
MCE 13 D, 18098(1%%50°) 18.08 18.09 29
5 18.114 18.085
(79086) 114 D, 18.129( 68400) 18.09 1808 (0.16)
MCE 14 D, 18115(14505°) 18.10 18,09 31
¢ 18.116 18.085
(7907) 104 D. 13.117(_55355) 18,07 18.09 (0.17)
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PNC-TN9410 85-143

Table. 14 Evaluation of B,C Pellet Swelling

HREFSAR | BT THEE | Ry v v Tig | SIEmalEN| BC 2L v b

oAb | F MM B gl SE @@ | 22 ) v s
Pin Mo { mm) {mm) {mm) ( mm) (4D/D;:%)
MCE— 10
(7903) 0.034 16.51 16.33 0.18 1.31
MCE — 13

02

(7906) 0.029 16.51 16.33 0.18 1.28
MCE— 14
(7907) 0.031 16.50 16.32 0.18 1.29

B:CrL w bz ) v 7HER,

[BaCRUbw bRZY VT (%) ]
_E&ﬁ%ﬁﬁﬂﬁﬁwﬁj+Eﬂ%ﬁw§%m@—&Vvb%&%]
{ B.CUl oy FELERFEAR ]

x 100




NYRY TNy F

‘ _t%lgj'_‘#/f 7 a —";‘:gﬁ ﬁﬁ% ‘Eﬁﬁ% 7'75'137') o i‘ﬁ
/ L#BY 5 KR Gy EVITI4Y
L I 1 '

B
|
b |

( BRA IR BB HE )

TS
T%?»f 7 a —"_’F{ﬂg

- MBAEA

o a7 AT

e -
M@ B
~ v b AEER AT S TEE
J:%Bf R\:" VT4 : S HAE® otk FIRAE B,C X 1w b
k4 B
ey %&ﬁ%@ / /fy:/:‘l/_g'\ﬂ[/‘?"(Afgoa)
{ i _lwy bPRZRTY / FE
e s OSR (R AR it B B SN

Fig.1 Schematic Drawings of MK —I Control Rod and its Absorber Pin
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270°

0
B A AL E /////

180°

90° ( VIEW FROM TOP)

HlEEN il # = # % 5
{irfENo,
N 1 2 3 4 5 6 7
MCE—36 | MCE-37 | MCE—38 | MCE—39 | MCE—40 | MCE—41 | MCE—42
MCR 006 :

(6901 | (6902) (6903) | (6904) | (69053 | (6906) (6907)

MCE-08 | MCE—09 |MCE—10 | MCE—11 | MCE—12 | MCE-13 | MCE—14
(7901) | (7902) (7903) | (7904) | (7905) (7906) (7907)

MCRO02

{ ) IPIEREryZIES

Fig. 2 Pin Location in Control Rod and Pin Number Identification
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Fig.3 In—reactor Location of Control Rod at 100 MW—2nd cycle
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Fig.4 In-—reactor Location of Control Rod at 100MW-— 3rd cycle
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Fig. 5 Flow Diagram of the P.I.E. on the MK—1 Control Rod
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Fig. 6 Selection of Absorber Pins for Pin Examination ( MCR 006 )
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Fig. 7 Selection of Absorber Pins for Pin Examination ( MCR 002 )
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OUTER DIAMETER

+B3,

+B57

+67.

+66 .

+B6.

“+65.

+E5.

+Bd .

+64 .

+63.

+53.

.54

AFTER IRR.

B4 MO : B3 (MCROOS)
GF MO . : 102 104
MEASLREMENT DATE : 1983.12.23

. mZ70- S0
m 90-270

2n0 _ 400 600 800 1000 1200 1400 1500 1800 2000 2200
ARXIAL POSITION FROM BOTTOM OF ENTRANCE NGZZLE (MM

Fig.8 Control Rod outer dismeter profile ( MCR 006 ) ------ 90°— 270°
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578 NO. : 63 (MCROGE?
OP nO. : 102 106 104 107
MEARSUREMENT DATE : 1983.12.23

VIEW FROM TOP — AFTER IRR.

270 270
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Photo 3 Scar Marks observed at the outer Surface of the
Control Rod ( MCR 006 )

(b)
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(a)

Photo 5 Scar Marks observed at the outer Surface of the
Control Rod ( MCR002 )
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Photo 11 Detailed Observation of the outer
Surface nearby the Vent Hole
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