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SUMMARY

I. Title

Analysis of technologies & experiences for reducing occupational radiation

dose and study for applying to regulations
II. Objective and Necessity of the Research

To reduce occupational radiation dose (ORD) effectively and enhance the
radiological safety, the comprehensive assessment of the experiences to reduce
ORD should be made by regulatory body as well as utilities. Hence, the
objective of this study is to assess the experiences for reducing ORD from

the regulatory viewpoint.
. Contents and Scope of the Research

With the research objective, the followings are performed in this research:
© Analysis of occupational dose trends at domestic and foreign NPPs

© ldentification of the effective technologies for reducing ORD

© Examination of the effects of the technologies for reducing ORD

© Derivation of the regulatory means for implementing the research

results
IV. Results

As the results of this research, the items considered from the regulatory

viewpoint are summarized as follows:
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© Establishment of the regulatory means minimizing the human errors of
worker’s

o Reinforcement of ALARA implementation framework

o Organization of sister unit groups of NPPs

O Systematic analysis of radiation jobs
V. Suggestions for Utilizing the Results
From this study, the regulatory means for effective reduction of ORD are

derived. Hence, the results can be utilized as a basic materials for ALARA

requirements.
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- 245 Manway Open % #E#E Close | HIAMMZEg 24
AR Wevag 2y
b. 5/G Manway |- Manway Bolt and Bolt Hole Cleaning - A9)a ginini g 2y
4 - Insert Cover Tensioning
3. 5/G ECT a FrEy - ECT i&EH] -5/G 4 AgEeld dx
= -5/G 4f Tent A3 8 ECT Ful 44 - Aa vid g ny,
b. 5/G &% - 5/G 113 Template 4 3 WdolAg ZHg
template 43| - AR R gk A
. 5/G ECT 9l |- ECT #gu] M= ¥ Air Blower Duct 2% |- 5/G Manway =44 dx7
e g
d.S/G ECT @ |- 5/G Bobbin(34) Test
- §/G MRPC Test
- U-band MRPC Test
e FujAA o - ECT vl A 9 o], 29
SERES
4. 5/G tube a. Plugging - Plugging - 5/G FARE AP S
g8y =4
5. 5/G Nozzle |a. Nozzle Dam - 5/G dul Stepping 43}

Dam 2 A7 - S/G AW AiA
2] b. Nozzle Dam Hbdopg 24
AA - A ARl FAERY
EE AE
6. 5/G Lancing |a. 5/G Lancing - 5/G lancing #H d 7 9 ulg) - 5/G Rm 2HARA o
2 ol EE T R
b. 5/G Lancing - /G Lancing 43 - Lancing 3% H/H 24
3 - 5/G Hand Hole Open kA A A=)
c v5g =2y - 5/G Hand Hole Cover, Bolt Hole
Cleaning
- 5/G 7}z
7.5/G Z1EbA o 23bE ARAAE |- o3& Manway 24
- Feeder Ring J-Nozzle A=
8. RCP H#A a. RCP Motor 47 |- Gil Leak 89 2 (leaning - RCP Rm 91+ Stepping 43|
a3y S| - A - RCP Rm W ¢4
- RCP 3t Hle]g 59 9 AsE Motor G B s s
=4 A g
b. RCP &3] &1 |- RCP Z &5k 2 #Fn] 43 - RCP #% RCS Line 345
4 A3
c RCP 23 #7A |- Leak-off Line, Spool, Coupling, Seal £3] |- AY¥a|) 45|
B ] - Seal A ¢ Cleaning
d. RCP 2§ %9 |- RCP Alignment 948

RCP Gil w4}
Coupling 249 % Leak-off Line 934

- 13 =~






<HE 32> AHIRY g 2o (%)

734

A )

FaAqHE

9. PZR ¥ 7
WA

PZR #4] & ) whgj

Manway Open

PZR &4 V/V 2834, Cleaning 27
Manway Blot/Bolt Hole Cleaning

Manway Close
PZR @3 29 ) ubx

10, H=AE2t g

i u

1. 18I @4 &9 |a. FelFY - ISt 3l dyAAnel g Fw) . - HYTY A dgE
b. FHARR S - HAARESI(RCS, CVCS, SIS, CCWS, MS i T, =3
HeAAz 9 X&) A, Brushing Buffing %
Brushing
c. HAL3 - AgAE8W 4% WP UT(Ultrasonic),
VT{Visual), PT(Penetration). MT(Magnetic)
d. gArteey g -HeR B
Hed g7
12. AdHE a. ILRT
FAAY b. LLRT - A3 7E Opening LLRT

13. Incore Hed2}g]

. Thermocouple

w35 ¥ Incore
Thimble 1%

Rx Head Thermocouple ¥2], CRDM Cable
3
Rx Upper Cavity Sand Box Detector i? ]

b.

Incore ECT 8]

Incore Thimble Brushing

- 443U T Stepping

43

- A ol RAYE

T ] e

2 Thimble - Incore Wet Flushing, Incore Thimble Dry |- Wal®4] 4 4]
Cleaning - Incore ECT ZH)
¢. Incore Thimble |- Incore ECT 44§
ECT
d. Incore % 7] - Incore Thimble A}¢]
A4 - Incore F57] 3
- Rx Head CRDM Cable, Incore
Thermocouple 23]
e otRg] 2 - Incore % Excore Detector A 2 i3
- ool
14, RTD #«
=24
15. Snubber &  |a, Snubber - 2AGAE AAY Snubber §¢1H A o - Y7y shabd g
2] FEAEE Tag 23} =3
gt E#/=% |- Snubber ASAE ¥ *¥
b. ¢4 Snubber |- %% Snubber =& ¥ £ - Aged Paladgs
%) 23
16. V/V HHH S5 - RCS, RCGVS, SIS, CGCS, CCWS, - AT WA g
SFPCCS AlE, V/V B8, 34, 29 %4
17. P/P HzART - CV #AIF P/P, SFP P/P, Sump P/P, Aux.
F/W, P/P, SI P/P %
18. 9wz ¥4 - CV A% HX o]aA4% HXH® A
Ry
19. Filter & &y - RC & RCP Filter, SI Filter, Cavity - ATy A derg
Filtration Filter =4
20, FHHPRS
21. AP A e - Rx_cavity, Sump, Refueling Pool

2 HrexAd

B PG AR

4. AFEEA

25. Hrlg=dAg

26. 71e}
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=»~a:«-:»nfu..

AN 010
R
TE nizaags |
R gzomgg |

y Comment © Nethod tc Operste Orel Progren

71 E23YY A7 HN0NE NHOUER 20EU0,

i z !é! UOIE 21948 81 1EF w5 = DED FaUlth,

. + BHO 2 E2IE MESINU, BeO [MAEARGHADIE 22 HE R BRSNS,
7 + A T OGNS [KIHEE FSND O0E ZYH0 FHUGEN RRSLT,
]
4

3. FRO0E 89 MR HEAD DATA STATISTIC B E SREAUAE

L Aeas L ¢ AU NHE RO LOND [TMLE F UTPUT GWTAHE S BElsid AR
T #njay | 5. 2% g HOIEE ECLHS 89410 2o4D |BoIETUES RndAg.
1 ospgy [ b} B R4Y ALS BB HISKAANR,
T mm2EAY | TR

DATA STATISTIE

-]

LR 2] (W:23 (5:04:0) [
EElE]
. . WE] HWE | Hew
O TR S EEI L m_l—n‘ﬁJ
| 2 B0 AL | 2% st
M B A5k 260 asauu cc nm 289,21
| TaE o 1l 120 1 5.8

I &% 199 (27,00 om 52.58
E Wil 95 R’ 0.0 191,61

CEErEi Lo
[ i TAE OF 47T ATR i RS
';m AR %ﬂ%ﬁ Lzaxe 1 : Er- L HIAEE ,‘z_‘x“fg?w, ET] B g}g_«gﬂ
3 % R-3114 A 1 | 9B5-06-29 7.0 Im 1 15 iy ao
i3 ] R-3114 A 1 T 995-08-25 17.00 |.0 Ll 13 180 o
S T S A+ e I S 1
I w0 Mty gE o Gw Srooow hw E
A T T S A+ S B+
GoE oeme 2L oL BR 0D A S
i R R-1328A A 1 ¢ 1992-12-24 150.30 €0 20.00 18 0.09 0.0
i 3 a0 4 1 PooRER BN g i ! AR Rl
l! : ‘ . : H |
2 CAF MM
<T® 31> HojEslo) s X2l shE(d)
2 F& Aol e APAuF B4y
7b A#E
2670l Fazqel tg AJTAAMY PAAFEES AN Ae <F
3-3> 3\4 WA 5 A3 2ok AAE Aybs 198695 1996W7hA] S F 3
BT ARG T M Y dFgo] Ao AHAM e HFE)S 7
o8 el 18 SANE WA S Udg Ao xE

So] Mol Te AUSe F4ol Yom, Ume Fler e,
A% FHAY, A2 nAZY, AGA 29, RCP 4IRS 2, A5E
& #48 AxHD Aok,

W
S~
0
i
ri
LD
UE n:&i 2 AN 2

A}, In-core 25 0]

L 2pgdeld
26702 Fazge i Ao Fojg Fgelge = <¥ 3-3>
+ HJRH d3 2ok AAlE Axs 19049 5E 1995471 Ze e 2

JUAe FHe V1F02 T 908 JAF A0, AbF Be Il E
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A Aje ddzaAdols, 2 thee RCP YRS 29, Valvest ¥
HAET A}, 7VEF #AL S/G ECT &9, In-core #9], S/G Lancing 2}<],
S/G Man-way #¢], 7|E} 8= H7HH S 244, Snubber AR S A4}, Filter 3
Axg o2 ofolqn.

= e )] R

2670 ¢] F.3dol iz zgjel A7 =AY A5 A3 FPur A=
<HE 33> A WA = oda 2ok 19909 RE 199537170 ARl £3o
L2 O 98 Y Valved MAES 9], A5 w29, RCP AR
T 2, 7% #HAL S/G ECT &4, In-core <], Snubber HAARS 29,
S/G Lancing &4, Z|ebd = FARS g, Filter B 402 Fe 34
o Ze] FHHASE & F At 28T, o] £ FoA] Agaus 7
TOE ZALSE £A%E g8 dx)sa gk

AZr He 2 (Annual Collective Dose)-& 7} ¢ 38 & 24 F(Individual Dose)<]
AT FHor 78 5 glon, A g AASE Fo Axm= 2}

Hr-AdelA e AN RS, Aol Fo® Ao, Az F3E FYsgol 3}
U=, 2 o] Ag" ZAYJAL Fo] gtk JHHAFEe AL Ao
b g YA APH FAXI} B4l AL ol |wl, ALARA 130
sted fAd AA dAlM HAZEANE BT AN o] EEAE 245
St Atk & ATFdAME FEHE dolE o] A o]f3ld 2672 Fa

Z3H3lth 19909 RE 19953 71A) el gl WAL 2l S
AR Gt Fagd AN BL <F 3459 P} <F 34> A =
7 vk Aol A" 1990dFE] 199537k %) o] ek 288 o] 23,
deddo]l & 49 107 F9)e A¥s) B g < 35>9 g A4 Ag
dF SHAA o158 29 1070 I gbdwe] go) AR vFe o
ke, &9 54 Qe 49 3 Aol A= MBS g <k 70%,
50% o]t}
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e QARNT FEuing &) nuZe g

=2 2

A% Hsin AEAL B stetsacl TAE 9] 10 A FaAYs

AHUF % 78 QA4S0 BANE <F 3653 2ok <k 360 AT

MY Agd, AQAS GBS 19098 1959717 Faet G5 mwd
2 HFe

o , IS FgES 1986TE1
A, ko] Zh do N #F Qo] ®Ig wAkE
AA Aeio) oilg HY A5ie 298 Uepa.

RCP HEa ZA(ZE Hyo] Fazg] FolA JdodAge] 713 e Ao
2 Ueiton, dig v%owb 3 A7 8 #9720 G v
HulHew wA gouk AR B AN WA 242t 2 WAe 3 W)
£91% wolw o] 4£4 ﬂJOl Aeje] FaF Aglo] B iy
Apuizd] Z1Q3e & 4 ATk AARDA AY(RE AR HER L 8
o)t oA Mg %A o 4 Foln AgiAdH 49559 PEs} o4

no%e) Qo] We ¥ 47} Aok O E 5 RAAY S A
i 5455 2ol b o] o) ol Aol ol Hhstch

S/G Nozzle Dam #Y(Z= E), S/G Manway ZJ(Z%= B), S/G Tube T

A AYEE D) 5L AnToz HFgAdN Ao Biigo] Yot 4

dHew gejaglolt Ase) 54 9 ¢ a0 A Feh goz
Vb o) 2R, E1R470s Bdn 4o A9se] naE Ade 4
§oredel mHgd ¥YoZ JARS ¢ 4+ Aok W, §/G ECT AHei(z
£ O, /G Lancing (2= F) 5& A, FAHPRE Fo] T

WA H £9E Uehdch ool meh Fowas] B Z—}‘ﬁoi A
Ze Agets] Aae HFE Aol WA g
. Valve® AHEE AUEE DL AU L9 459 Do E a0z
410193 4405 7 Welow uug Ak 1 sfol hEEAAHEE
K), Incore H)(m= M) S 491908 2 445847t JhHoz § 2 g9

[e] }-\
Ve ¢ gk,

=
2

AL
ot
o
o
2
F_
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<E 33> F2 Adxe ARG J 29
LR #eielsl ejule
3 EE: A
" R A4 7
FE A FE

WOH—'O'—OTZN-:WEZImwa(‘)rUmm

Filter ##dzat]

5/G Nozzle Dam 2+¢]
S/G Tube #¥ 2}3]
AgnE TEAY
S/G ECT 4y
ddg ] =g
5/G Manway 2]
A DA 2

5/G Lancing 24
RCP AW 24
RTD 784 =)
WAL ehaze

In-core &

Valverr H7R.4 2Hg]
Snubber AR 4 2}¢]
PZR HH R4 29
PIEFEE HHRS 2
RHR AR5 2]
5/G #HE7er 2
a7 FHR 2y
Evaporator #¢ 2]
AT#A

q7le=d A3

»—]er<COU~N‘—'mmOOmE*ﬂZONTI>

oz wA e

RCP R 2he

Valvef 37E4 49

7FeE A4

S/G ECT 3¢

In-core A

S/G Lancing 4t

WAL bRl e

5/G Manway 24

ZIEHEE NS 2

Snubber AR A

Filter & 4]

S/G Nozzle Dam 2}y

RHR A E3 2

71et

PZR 73R4 4

S/G Tube #¢ =g

S/G A7E gl

A A 4

g A 2y

RTD A7 R 28]

A4E T4AY

uds] 4Ans g

Evaporator -3 2}¢]

AT
s

HANEER AF2Y

)

—<><—]7JZ<r'<:DmO-—N‘—CU§(DJO'nOZO7<ID>T

Valvet 7 HE 2hg
AAg WA 2]

RCP HBRT 2]
7HEE A

5/G ECT #¢]

Incore Z+¢]

Snubber HAR S Ag]
5/G Lancing =<
dEFEE TERE T
Filter AH2g]

A ke

5/G Manway #}¢j
RHR 2724 7]
715

PZR H7n4 2]
S/G #d7Er #
S/G Nozzle Dam 2}
S/G Tube #a 24
A 2
AL THAY
#2244

RTD HzRa 2¢]
Augr] AARS 24
Evaporator ¥ 4]
A&

Areed A
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<® 34> FaAYY [u

A

o

&

(%+¥: man-mrem/yr)

Agm= | 1990 1990 1992 1993 1994 1995 2%
A 17473 | 4710 | 14212 | 15474 | 42,839 | 7,712 | 102420
B 2617 | 1848 | 13086 | 14991 | 5729 | 4714 | 42985
C 1,610 | 6333 | 4819 | 8477 | 10824 | 5070 | 47133
D 2203 | N/A | 12126 | N/A | 619% | 8794 | 29319
E 15735 | 2158 | 11,062 | 21,829 | 31984 | 4404 | 87172
F 2,246 605 2168 | 3280 | 12964 | 8332 | 29595
G 25 N/A | N/A 4 243 50 322
H 7163 | 4331 | 8426 | 9466 | 16700 | 130,041 | 176127
I 732 500 298 241 1,060 95 2926
J N/A 86 N/A 19 2,352 0 2,457
K 2703 | 2473 | 7524 | 13163 | 5097 | 5667 | 36627
L 17 N/A N/A 49 325 88 479
M 2193 | 3376 | 10139 | 589 | 6827 | 3263 | 31687
N N/A N/A | N/A 652 N/A 973 1625
O 230 2044 | 1502 | 2146 | 4781 | 2310 | 13,013
P 13,076 | 5201 | 9463 | 5560 | 14775 | 23395 | 71470
Q 431 40 3 828 964 9 2,306
R N/A N/A N/A | N/A | N/A | N/A | N/A
S 371 522 239 2,264 575 L020 | 4991
T N/A | N/A N/A | N/A | Nya N/A N/A
U N/A N/A 303 N/A 878 564 1,745
\% 366 22 N/A | N/A | N/A 25 413
W 473 217 886 854 822 4818 | 8070
X N/A | N/A | N/A | N/A | N/JA | N/A | Nya
Y N/A | N/A | N/A | N/a | N/A | NyA N/A
Z 211 728 145 813 697 637 3,231
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<i 35> nuEAMe

491 107 AR A

&9 | Ag=s 497

1 H RCP AAR 4 2]

2 A dAg A 24

3 E S/G Nozzle Dam #+¢]

4 P Valve® R4 #y

5 C S/G ECT &

6 B 5/G Manway #<¢]

7 K 7VE F7AA

8 M In-core 2}t

9 F S/G Lancing 4t

10 D S/G Tube ¥ #¢

<t 3-6> THFE AR 1070 Ao AP EA X
| ADddF | Addag | Haggaws | Auenans | a4 | Ry
(man-mrem) | (mR/hr) (mR/hr) (mR/hr) (man)

H| 176127 1359(10) 63.9(11) 344(9) 44202) | 512(3)
A | 102420 3277.8(6) 49.1(12) 249.4(12) 431(1) | 532(2)
E 87172 11990.3(2) 1413(1) 4956.8(1) 280(13) | 18(17)
P 71470 414(17) 39.7(17) 91(18) 2263(3) | 761(1)
C 47133 3650(5) 132.9(8) 408.6(7) 1129(5) | 342(5)
B 42985 3248.5(7) 171.4(6) 476.6(6) 556(9) | 60(12)
K 36627 709.2(13) 76(9) 236.1(13) 2024(4) | 428(2)
M 31687 453(16) 24.9(20) 66.4(19) 10196) | 227(6)
F 29595 2658.8(9) 74.4(10) 143.3(17) 663(7) | 178(8)
D 29319 8821.4(3) 1121.2(2) 3292.9(2) 154(17) | 14(18)
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3. ¥Ry BAFSE o83 nAE Aty Ay A7)

o oM dA VI F AYAAFY 2L VFoR 1N wAaZYgS
AT T ojst o] By g o] &3l £ Zz31=

181 9] Central TendencyE uehleels ]S H5&2 oL}, dolgle BE u
N 5 Zo] Fad A7 AA4F nejstA Eate dHL A1 Yok o
ehA £ Ao Ae ¥4 (Non-parametric) 74 2S o] 43 (2 7) umZ u

AR AT QA ANE Ad A o

s
i
ok

O

[«]
S ol8ee] 2HE WANAYS EAE wEel, ZHTM P
(EA% FR0) $RAeE Aol e ALY $aselE 7]
=H A48 4 sl

T HE A ARAZ v olvh ) ARG gea 5 2) 4
At fadgke] g WE 9= (Percentile) 4+, 3) 7z} WRE Y4 AR}
el &9 &, 9 4 Ao 297 4E P $HES E

(1) A 2l P @)

Jr?jL ;o Al 7EA QIANE st 7)eE

(2) A 9 febd e g WEYS A

A AR ARUF g A S, 4 d FduE AAE 24 )
AN BAE S S ATHF BES TV 5 Stk AEADAY Ha

5 [E#I2#] Y. H. Cho, et al., "Use of Rank Sum Method in identifying High Occupational Dose
Jobs for ALARA Implementation,” Journal of the Korean Nuclear Society,” 1998.
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& =2l glold AT go] & AYVE $UEAR Yolot g A4y
Bich 1ol ghela AwaE vp} 2o g AdE QuAT gme s
WS w7 w2 b e UEY %P oW e st Mol

HFRHAEh Hge] 49 Hugkelu T EE oW MRS g 5o ux

g
AdddF B2E S a8 = UL 10, 20, 30, 40, 50, 60, 70, 80, 90
stake s Aty

)
)
Mo
do
B
£ =
it
to
X,
rz
st
#
o
=
D)
o2
e
ara)
v
ks
o of
)

A Add Aade g TE AWEHA Yu ANSAT ukehd, A
A8 FadF AE A5 o\ BRE ojRreli FReA WA, 2
N7 BES o770 228 Aol FAHN BLS Qa4 B A
b 7] wgelct meby, B dgdas A g Juds Bxs 29
A e, 2 gEE e gRH 2 gy ddeld 7 gres gue 7a
ek,
(3) 7 A28 A A5l &9 S
Al A4E HaasEe] 10, 20, 30, 40, 50, 60, 70, 80, 90 WP Zrso
ok w7 aresuz 44 4o £9% AN o gL wTal
o % Ao AuNF @ e A BYY €92 192 st v
o

gol Aol weh A 2ol £ 14 AT B, ADHF gho] 2
49E9 &9 BFoE A

@ A A 0T H4E D $HE9 £

o)

AA A wageld T A AP 2 MBSy 2olE wE do
Zolth 2 A4 Asle] B2 Ag $4AE £ 2709 we 2
EAT @ol 2 A%iol £AT gol L AQurt SHEAT} =
EATY ol 7hd 2 Aol A2 AP $HEA AR BT @ 4+

8
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<3t 3-3>9] A9 PR wEY HaA] Wabd e mw 6ls)e) A4 &
deoz vprojzich :lﬂib} ol A A Tl A PR FAEI A A
A2 24P o] FolAA k= HEAY AYgEe] 74 2ANT. 18T, FHohal
& H7LE ol dolA FEF HolEE gHslx 23 1}?3501 378 it o]
A3 GAS2 Alejsta A A Judg 2ol 8 2y, 25 514 A
Al el g Jads BrF Aas Ik 510 A Ao tEE Jua
& s <E 37> foFatgu).

of 51708 A HAW Y Frh 4nE oj8skal, 7 A AP A
dF 59 10, 20, 30, 40, 50, 60, 70, 80, 90 WE Y55 AEdgr. 18T,
HAFHom 71 NP5y 44 e 29 % AR £A%S Az
di= <3 3-8>3 gt

<E 38>0lA A WA AZ D& <F 33>9 HY Tho) e A4 4e
e ZEg duath a9lm, T oAsE F WA A2 9 M Fgdw
S E9 10, 20, 30, 40, 50, 60, 70, 80, 90 WE &= o] 83l 73 2}
M A AYe) #9958 Uit @ 2o BEAR S2E 0 7e sjE
Aol sdste 2ol Mz gl Fgete Addw AR5 ghe) =9o|gh
ek de wA A2 e sle WM 2z WEsy 2% BT 08 &
Agelth o &91%tel aAslol wel IT A3 $4E} AYHE PoF, <
¥ 38> Hy g 2= D57 bR 2 £93e e
ZE D5 <# 3-3>94 BH S/G Tube plugging 23] 9]
7E A $AEH 52 A9 49 207 FAHe) 9 #d
& <H 399} 2ok ORE Hojgjuo]x T2 a8 o] gstad Axs) & 2
AE AT SAEY 49 207 Fgse] BaA FATARL v AA A
4F @ Tl HAAOR 75% HES FASE Ae® Uehdth e,
<3 39> AME HE A S A9 207 AAE FolA, 12he
Steam Generatore} @A H 2Mg]Eo0l11, 371 RCPe @@ s FPEde o -
Atk olE <F 3-6>9] Ane} vlwaE £ol ol thae ol oy, <
E 362004 3E A 4gog sotd A5 B e 44349S o
AT I Z Akl 49 Jog AEAse ¢+ Uk

HE
031
=
i}i

i

I‘.E.EEQ
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o eyt WS AL An 43

o= B b % dYe <F 380 3 WA M2 QRE QW
A AR 7R e 0B e} slA A% WA A= Do dojEolt. <F 38>
A A WA AR G i A9 Ay 2ER Yuge aem, Fowge
H S A M2 de 44 498 g ghse] 10, 20, 30, 40, 50, 60, 70,
80, 90 MeArg ol8ste] ok 2} MEsY A Ao =98 it
PR AT WA A2 de vk2 el 7 RS 95 BE HE 9
el w=9lelth
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<E 37> AFAPE YA WAL $A A

3 @4 B(man-mrem)

10 percentile

50 percentile

90 percentile

ek
4] 2kg] Q 46 199

AR =2 A 16 111 478

dAg o9& 41 73 324

A5 A 66 66 160

w2 iﬁi gl 9 19 72
Az 29 8 138 855

A=tz HAL 5 20 88

71l e g 13 61 147

Manway Open 35 283 1281

A M ["Manway Close 1 59 1420
71} g 2 0 250 1450

FH1 2k 1 82 255

Template A3 3] / #] A 100 1098 2400

S/G ECT &4 | AxAdnl, o]% 94 210 650
ECT 44 7 48 178

71E} T E]] 15 83 250

Inspection 85 85 120

S/G Tube Template 4 3]/ ) 7 275 438 3770
w4y Plugging 430 2913 8288
ik k] 76 76 76

Dam 4] 0 2110 15441

G I\g’%ﬂ“ Dam A A 50 1137 3746
7ieb B 309 309 1842

RS 0 65 497

E{C Lancing H/H e =g 28 88 383
2ty Lancing %) 30 128 297
A HA W Ao 35 99 188

5/G @& el A4 0 7 24
EH Ay 17 120 467

RCP Motor #d2Hg] 0 100 437

R ¥4 27 | RCP seal 3 MFB @A) 9 113 450
RCP TVCS #3d a4 0 179 2061

RCP DACS 3 2 370 1286

PZR H7Z ¥ g 10 60 180
RHR A7 B4 23q 0 10 87
7HEF HA 55 300
AGdE A 17 70 88
Thimbie #& 2] 21 107 411

Incore 24 DFMS A% 2t 16 54 169
Thermocouple @& 2}+¢] 20 42 86

Detector & 2t¢] 17 56 157

RTD A4 ®g &4 21 218 573
Snubber A7 W4 29 0 64 191
Valve 7 ¥ 2] 8 60 290
P/P F3 By 2y 0 4 56
Filter ¥ 29 1 15 77
Ag A A 21 122 469
H71E He 44 22 41 98
AL w2 5 3% 281
7€} 0 18 201
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< 3-8>9] Ho|H &2 SPSSPCE o] &3t} Elmvwt AAS MAsIHL) A
AT, ZElet HA FAE %S 120941 o]t o] e iR oAz
F AR 910-1)2] 2 *(0.05)F vusidy. Blw da, Teen A4 24
S gkol AHFE 99 F x’(0.05) Rl At} o]i= < 3-8>9 A Alo] RE - z}
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HEAGE 9 W AT o9 - Sol $A4l slen, myvel 4

W Y83 BARLL S-S o ngho

<E 38> WY A AY % A A SARY ¢

e 7 WEels &9 o |ean
TE=110% | 20% | 30% | 40% | 50% | 60% | 70% | 80% | 90% e =4

Al 6 8 7 9 120 11| 18 20 21 112 8
A2 | 285 28| 245] 27 33] 35 35 34| 36 281 32
A3 42 38| 30| 26| 24 16! 26| 29 29 260 29
A4 44\ 44; 36| 28| 22| 335 28| 23! 16| 2705 31
A5 | 235 13 9 7 6/ 45 3 3 3 72 5
A6 | 21.5) 36/ 345 37 38/ 38 38/ 39 40 322 40
A7 | 175 10 8 8 7 7 5 6 9 775 7
A8 26| 24| 26| 215 19] 185 22| 21| 14 192 21

Bl | 405/ 445 42| 40 43| 43| 43| 43| 41 380 45.5
B2 13| 431 43] 46| 47| 46| 45| 45/ 43 371 43.5

B3 6| 20.5| 41) 41| 42| 40| 42| 41| 44| 3175 39
C1 13) 205 15 19.5] 26| 28 27| 255 24| 1985 22
G3 48/ 50; 48| 48 48| 47| 46| 47, 47| 429 49
C4 47| 46| 44| 42| 40{ 42| 40 40| 39/ 380 45.5
5 200 131 120 13; 13| 13| 165! 14| 18 1325 11
Cé 27| 31.5! 33| 305 27| 25| 22| 255/ 23| 2445 26
D2 461 42| 40, 35 28! 27| 221 16| 12 268 30
D3 49 48| 49| 47 46| 44| 47 46| 49| 425 48
D5 51/ 51} 51} 49 51| 50 50 49 50| 452 51
D7 45 41 38| 33| 25| 185 11 8 4/ 2235 24
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<E 3-8> Mgl A A F A Z9E S48 Ss1(AS)
tmj%ﬂ_o = g;_ [e) -
244 2 BEslee £ _f%@—fc%?igl
FE110% | 20% | 30% | 40% [ 50% | 60% | 70% | 80% | 90% =9
F1 6| 10| 39| 51| 50| 51| 51| 51| 51| 360 42
E2 | 43|445| 50| 50| 49| 49| 49| 50| 48| 4325 50
E3 | 50| 49| 47| 44| 44| 48| 48| 48| 45| 423 47
F1 | 19) 33| 22|215| 21| 26| 37| 38| 37| 2545 28
F2 1 38| 35| 31| 32, 29| 29 32| 31| 30| 287 34
F3 | 39| 39| 37| 38| 37| 31| 20| 30! 27| 307 38
F4 405|315 32| 25| 30| 24| 25] 18| 19| 2455 27
G0 61 3| 3| 3] 2| 1 1 1 1 21 2
H1| 31| 29| 29| 34| 35(335| 31| 36| 34| 2925 35
H2| 6| 3| 22 24| 31| 30| 30| 33| 32| 21 23
H3 (235 34345 36| 34, 32| 36| 35| 33| 298 37
H4 6] 6| 2| 2| 39| 41| 41| 4| 46| 227 25
H5| 15| 47| 46| 45| 45| 45| 44| 42| 42| 371 435
10| 25175175145 (175 20| 13| 12| 13| 150 15
JO 6! 3| 5| 4, 3| 3| 6| 5| 7 42 3
KO 6| 10| 11 (145 15| 22| 20| 22| 28 1485 14
LO| 31| 16| 28|305| 23! 14| 9| 9| 8! 1685 17.5
MO| 16| 15| 13| 11 9| 9(165| 11| 11| 111.5 9
Ml 35 30| 27 29! 32| 36| 33| 32| 31| 285 33
M2 285 | 27| 20| 18| 14| 15|145| 17! 17| 1711 19
M3 | 33 26 175 12| 11 8 8 7| 6 1285 10
M4 | 311 24| 175 195 16| 12 145 19/ 15 1685 17.5
NO| 35 220 45 43| 41 39 39 370 38 339 41
00 6| 190 22| 23] 221 211 19 13| 20 163 16
PO | 21.5] 175 175 17} 175 23| 24/ 24| 26| 188 20
Q0 6l 3 1 1 1 20 2 21 2 20 1
S0 13 7 6] 6 4 45 4 4 5 535 4
U0 | 35 37| 245 39| 36| 37, 27 27| 35 2975 36
VO | 37 24| 14| 16 10{ 17| 10| 10 10 148 13
WO0{ 175 13f 10| 10| 8 10| 12/ 28 25/ 1335 12
Z0 6/ 3 4 5 5 6 7 15 22 73 6
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C3 | S/G ECT A Template 22 2 A 429
D3 | S/G Tube ¥ 2 Template 2 =] =) A 425
E3 | 5/G Nozzle Dam & 7] | 7|8} #&d 2] 423
C4 |S/G ECT &< 2] g, olF 380
Bl | 5/G Man-way 2}¢] Man-way Open 380
B2 | 5/G Man-way #}¢j Man-way close 371
H5 | RCP #7 25 2 RCP DACS 3] 371
E1l | S/G Nozzie Dam ## #<¢] | Dam A3 360
NO | RTD ¥ H$ 3q RTD 4 B4 2y 339
A6 | Y7 Ay A=z =Y 322
B3 | S§/G Man-way 2t 7Ie} BdE 7Y 317.5
F3 | 5/G Lancing ¢ Lancing 4~} 307
H3 | RCP A7 B Fg RCP Seal 3 MFB ###}h¢] 298
U0 | A Ae 2y Ad Me 2 297.5
H1 | RCP H 3 H4 &Y =] 2 2925
F2 | /G Lancing %Y H/H #4d #g 287
M1 | In-core #<] Thimble #Hg 2] 285
A2 | AR Y AAE A 281
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AYL & 5 A wHA B "oME 47 6 WA Aol dis 1l 3,
157] AYAANE BAZ YRBEUL SYstgT).
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W& 55 893 <F 3-10>3 Zon, <t 311> 1990~1995d7t7] 1.2
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Mol dad Atde] daf 7148W o3} 2 S/G Tube Plugging =Y
< FAZ WY AEFT HANE 39 Fdojth <H 3-11>0)4 BHEo] B
Aol o] FolAe ghel MIFEL W9 o Holmz, the ] HH A
Azt A e dFo] njg . weld, B 498 357 93 2
THAT 588 FEF0] ojof dtin 2 Ao HAH] glon, o2
Hgshs AdsMo] RoFdo] x50 ok mela), B e WE Ay}
3= dA ORE Aysiet AFdgss AL ohch

2 Ads s A AdSTAAE g3 S/G 44 URE Sojrter
ek B AQo] F4 RN ojRojxEE o]ze] uHZo F glox
= 7 Ao T4 oA o]Foix s Aoz Template Hel 2 Ax),
Tube Cleaning, Tube Sizing, Tube Plugging, Deplugging 2t¢] 5¢] 9t} o=
s A7) A3 ARGAR ofRoAE ZtE AA Bo BE %Y T}
Aol SHAALR FHEHA ol Atk Ho] 54 e 4E Aug Fos

oL SoZblele FEEA) Fon, £4 uitte] FRd o Ax Alz:el 93
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2o S/G Tube Plugging 2}
e e 239 FAS wen
- olE A4 @ 1547 o]y
SR - A7) RelEd 25021 o)
#elaz - A W FALY S/C HB ANTHY ng
FH9) 2AAR S o538 A
o] 5 - s 2FREd o] 4
] 48 2 Cmesaed 4w 1
(1) S/G 1215 $4e) Man-way® 7|Eojo} &v] A% Zelx o]of
3ol
(2) S/G 549 =AM M) 9 By F AHEEHE 4EF 7 Gy 2D
St ¥ B4 AR} o,

(3) 5/G Tube Plugging t/d& 2)Wo] §o]st% 2 Templates] I A}x o]o}
87 S/G FHe) Ratg)o] glojof g
(4) AH8-% Pluge] A}otk 59

EEERE
41§

A& ulshs GAZA ALET Ao WA @ AaF
2ol RoFHE A
AR ETEe
- AH) Line-up 2 34
- Torque =%
- RojgH

Fu)2te

Plugging s HAjg TemplateS 54 oz 7

Plugging #1215 X Al3tn M A= @A

- Template 9 : #¢ S8R} FHAY =
Yt 18 Plug AA 2 Template # 2]

- Template Marking : Templates] Plugging
HAAE HA

- Template 4 3] : Plugging $1x]7} A
TemplateE $4ujo] Mx], 15 Plugg =%

Template Marking

Tube Plugging& A A137] 98] sl Tubed] U¥L
M A3 Tube sizing & A5} Pluggingo] 4 £ 3]
o] 7013 4 Y& Fold F Plugging A s
A
Tube Plugging - Tube cleaning : 9 F=#A7F =200l A
Wire Brushz <=3}
- Tube sizing : 24 847} Plugging th4
Tubeef] 4 A
- Tube plugging

Plugginge} ANE ol EA Hl3tn Az
Plugginge] o] £0]2)z] gt-& 29 Depluggings

Inspection & A A
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metA, 2 24 e] ORD(Occupational Radiation Dose) #7242 $)3jM= ==
ST NBALL FA0] AN 5 e Wk Paso.

Tube Plugging & +38& 93] 924 A3 @ 2389 T¢o| HWasit} o
Ae 8/G 4 WEE AR} Sojzte A 4R WAsE Ayt dom
2 SZ APEDsL B2 P uls) Holupe], RaFHoT A AUy &
24 & e ABE w2 "k 28y o2 fEAE 98 4AA S/G
of 4AZA ¥ ZE 2HE 9% AL uH ol sluz A GAd

o
m

2=

49 #UF WANE 4F A4S 4R fAo At o

EE Abgstel Falsl e TeH Rust. oAe nae B9 We-

¥ ORD Az3st wtez Jepgd. FnFdd) ofsq

Plugging Inspectiong $]3}+ Photographic Technique ¥ H|&o] 19844 7]

TLE $5000003L o]d] wpE MF A¢ EFHE 1,600 person-remo] AHzbEE

Ao Ueytth o] A& v &-A LTI} 31$/person-rem 2 BlE WoA o}
B Aoeg B 4 gl

<3t 3-11> S/G Tube Plugging 3]& % 3}

7)1 = e A dZFE
Az Man-hour
(person-mrem) | (person-mrem) (mR/hr)
1990 817 210 905 10,000
1992 294,50 580 12,126 8,000
1994 99.67 350 2,913 5,700
1995 155.67 734 8,718 22,000
- 139.5 468.5 6,165.5 11,425
(man-hour/yr) | (person-mrem) |(person-mrem/ yr) (mR/hr)

. S/G 121& Manway Cover 703 2 #H 4
S/G 145 manway cover 7]% 2 H4 Q7 BAEP Fde A, 2727,

AdeAH 2 U8 52 2o < 3129 o, <¥ 313> 19871995
A7tA] 18] 3, 4%.7] A7|8F7|1 & S/G Manway Cover 7l A5 Ay
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# %L S/G Tube Plugging 43 5 AQFEARZ} S/G 44 Yz Sojr7s
Ao HEFHom F£iyHE 2ok Manway Cover®] 7j#l= Torque
Wrench, Torque MultiplierE ©¢]&3le] 2zl 2202 #stn 91, o]
WE Bolt aFALT7L Btk Boltyl n&AHE AL o] R oo AR
AHE ALE3tE 59 olEgo] &g}
Manway Cover] F-Al:= oF 295kg AL ® FHFA) AlnE whlA " 4= 9o
2 frolsfier @t =3, 29 % Manway Cover Insert Disk9} Bolt w3}
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ERHEIth o= Bolt nAEAS AT Wk ol 7] AwguE A
THAE Had A A4 kg e glemz 2 A g =3
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Agaz Al R AR AP A )A Level 1 o)A} AA]afolojof dhr}, o,
e T RHERp= A 2] gt
(1) £ HAapA o get A% 733—] 2 Line-upo] =3 5]ojo} g},
(2) S/G 1345 42 tebE, vigate) 2 =797 1342 wawn
S EFs HME & @t

(3) AHE- Fulel dAY ARE gAdn
(@) S/C R 7l ol Me e {9S FPHME .

A B
SRR

29 8 A7 Manwayol| H23le Lift x1&

A 2} 8t Manway Cover®} Insert DiskS ) 7] &t 1
A)é‘-ﬂ ol2de] 4Ye wAEy A YA Covers
B
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Manway Cover 7J4} | - Manway Cover Lift #d] dx) 2 33

- Manway Cover # )
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- Manway 722 A7

- 92 Covere] Rt Ao o]Edse) 43

A

5]]—“4 Manway Cover Insert Disk, 2} Bolt2
JElS #otata w&F Bolte Aoz wEsim

Arg wYdh o F FAuel 29 +4A

skl FAU] o] §FE HAatn o FA

A4 A A 2H-g A4

- EEEE A4 Bolt®] 1}ARAF @ Bolt Hole
H7A 9 A4, Bolt Hole 49 A=

-S/G A % A $U, o8

FHEA A4

)-HE
;

111

TAYe] Age] FEHE JNHE HAGY) 93
Manway Cover #| A8 d$o 2 IFYg 433
Manway CoverZ 3]

TSN

- RAFEFY A g U0 4y

- 7}2=# 3} Insert Disk A=)

- Manway Cover =3 2 Bolting

- Manway Lift 4] =] A

- Bolting e 444
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<it 3-13> S/G Manway Cover 7|3 @ Z 33

A | Mantowr |FOANAF]  Fudd | Ho aFs
(person-mrem)| (person-mrem) (mR/hr)
1987 215.67 560 11,146 5,000
1989 96.00 25 100 50
1990 21217 235 2,317 9,000
1991 737.33 195 1,483 9,000
1992 507.16 233 7,078 8,000
1993 173.50 735 5,228 25,000
1994 283.79 122 4,350 15,000
1995 140.33 341 4,694 20,000
- 2957 305.8 4,549 .5 11,381.3
(man-hour/yr) |(person-mrem)|(person-mrem/vyr)| (mR/hr)

t}. S/G ECT

5/G ECT #sist B8 #gerd, 27127, 4944 2 yg 52 qoks
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ZAgee 35 9
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HAFEM 2 47
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of 7bsdta #1 % ARENL AFOE A Hol Utk o] RS Tube 2
Aol thal WA Fak s et Mol sick. ol 3 ;%

deb Al £w 29 5 e Yo ol 9243AF Ay A
Ao e RThE GG wZe) A7 1 o gk,

= Shtel jdueres +4 FHoA Agdshs AAe] HEL g5
A8 FHE A AANE oledte] NF2 Ayt AT HAM T
AYHE gAstel QA AJE LAFEY B ADE dHse] WEe

Azrebshe WtE AHE

8 earsio.

<3 3-15> S/G ECT A Z&3

g | Matow | A9AAAH [ AwaE | &0 A48
(person-mrem) | (person-mrem) (mR/hr)
1990 322.81 470 7,322 10,000
1991 200.06 460 4,008 9,000
1992 56.65 500 2,802 10,000
1993 93.50 980 4,419 25,000
1994 56.83 712 2,958 9,000
1995 14.60 166 575 4,000
- 1241 548 3,680.7 11,166.7
(man-hour/yr) | (person-mrem) | (person-mrem/ yr) (mR/hr)

2}. S/G Nozzle Dam Al&

7' 7] Nozzle Dam 23jo} g 2o, 2727, Asd 2
Qofstd <H 3-16>1 Lom, <H 317> 1989~1995W7}=x) 1% 3,
s 5/G Nozzle Dam AME ZA9]F 2A¢dx}7} mZure Aet

% 5%
157] ARG F
dl o] o] .

Adel dag Agd] daf 71%shE the 2t S/G Nozzle Dam ol
Aele AZ A $Hee) 298 FASD Atk 47 S/G B 349 F]
A dFatlsel #4 W2 249 SN YA 2o] o)Rojxi
& AP jAsol Aok 0B A 4 A8 RN =YL wele) 2
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e
Ol
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1
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(1) Nozzle Dam 7] : Nozzle Dam#} 5| 93|24 =31

A g}
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(3) Nozzle Dam A A : Nozzle Dam& A A3t 54Ul 432 9l3)
A3
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AR

{1) Nozzle Dam %]
- B AT e AL A
- Nozzle Dam ZH 2 F9lwte] &4, #9853 ol
- Bolt Hole %¢|, Hinge = Hinge Pin, ;_rf.ﬂ_'%’—'ﬂ &4 A FF
el
- Yololzdy 9 T = Bolt HA}
DL C LA P A
- Bolting, 4%

@ 27
- 591 % ely gl
- WRYY Froy el

- Nozzle Dam “r o5 FA|Z 9]

(3) Nozzle Dam )7
- Unbolting 2 A# : 1 28%-S A AAG F 1A% A
- Aol A Nozzle Dam ) #
- TAd ol EF HA

(49 By
- Nozzle Dam$] 25 BF o¢ 47
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24 @9 volHE 49 ¥ A7} Nozzle Dam ALgo)| o3 wZzo

st} ol 7129 Nozzle Dame] £33 =7]2 9] HgdA|7le] Al
2oz el gtk olF A AAWAS A F AR tre] B 4 gt
dhth= MitsubishiAto A @3t 7§ 2 Nozzle Damg ARgale Aoz o]
Support Armo.z o] AT AFelmE M&s M, AAI ssstc
Aol ok B3 A7|% £olZE S/Ge thE Y Fgld) AFL =3
= BE AFAEE 71&9 Nozzle Damol u)s) mojt Ao =w ey g}

T WA Ao RE Manway lul Ze] dig A)H ALgbelA Aekat
A3 Nozzle DamS Hatch ]2 A 5 S/Gol| B2AAZIthE Bolte] =z
Db FHA g AQAIze] @39 Ao g o 4R

8 rr orle

<3# 3-17> S/G Nozzle Dam A}-8 3 Z &g

Z| e} = o]

A= Man-hour (;iiﬂi?ﬁ) (pe:if—r]:-)‘?nim) A(Erljﬂf/jlf)ir
1989 372.00 60 84 11,000
1990 167.42 530 15,735 10,000
1991 22.83 375 2,158 9,000
1992 118.60 416 11,062 8,000
1993 134.17 1,000 21,829 25,000
1994 286.12 940 31,984 15,000
1995 24.75 502 2,253 23,000
a5 160.8 546.1 12,157.9 14,428.6
(man-hour/yr) |(person-mrem)|(person-mrem/yr)] (mR /hr)

v}, RCP Seal

RCP Seal #¢]a} #dd A4, 27127, AgaA 2 UL S o
W <E 318> o, <¥ 3-19>% 1987~1995497tx 1] 3, 45 7] A71R4
713t & RCP Seal #}] 3 A4A7E 3|Z wro M3 fo|g otk

Mol Ao Aol ths] siEsty then Rtk A VIS AWy
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RCP Seal Z]-Cg] 2 7]e} RCP #8 FA¢le 2 29 ul &) man-hour7} vj-$

2 AT Y 7 UG BB RCP FHE 2 AP Aol vk muEe o 3H
e FYAZ @ z}ﬁ Aslel Hoigeld MEHGT @ & gloh mebA,
JE APshe 22 A9 A7 ©BE 3 AYod 9sg weos FEselo
o Ao}
<H# 3-18> RCP Seal #}¢] gt
3z ne
EaRl RCP Seal =]
EH%J?—¥ Level 2 o]0 4. &, Level 27} 8" wjzl=x|e) &5 7|7]2] eubd 7
Zda < AREY 2doPdel 2L FuEs] AL Hu|Ade] 4do] A9 Level 1% =
A7t
() 942 Yz Pzl s, Fu) YL G epol o Fal 5 oo} 1=
(2) 92 W57} Atz 27 =& %‘—’3”}7\ | Wi H A=A Bogic
(@) ¥tz ¥g5F EZ £ Adr]e] g oRg goldic)
2727 4 “‘%? TF aAg WHe] g s 3%'3]?}‘:]'-
o (5) 191 9 -‘F%-’F Ao] WH o] a2t c’%-‘jr-fz gt
6) AA=E REF 35 ALUWH o ag oy 39)s )
(7) 4z = ”o‘z«}'r HZ TE 77l @25 3F e AW gre
EQighot.
-2l FELE 03 29 A wAE 93
digtell Bl & A3
Urzgzeqge |1 llowhe Jont T S Bolsl Ay el
o an |- ea gma ax
- seal = - Seal -2 % Runner §x2] A A
- 7}Ee] 7] Seale] #)A
- W BE Ed Y Ege F9
- 19 Sealing3} Runner?] Face Plate @ 23 7 o)
O-Ring B4 w4
Al FEe 29 7 AdAE, M4, S8
2t wa] % 44 T4, 2AF 21@5 FAE FHg
)& - Seal ¥ Insert ¥4
SUAHAE B8l g RE9 7Y,
ntREE S o4 -?*% HAs.
- AR YA HE Wz zy
CFFEEA] 4, 8 xE E2], Nol dgs
g AR B 23
- - (AR YA HE DRAFA] A3
: Nol Runnerg %), 4 %3], 97l 7], #AZg,
2E HdAL 539 2 735 22
3 Az wat 717} 2 F s “|]°1 5 =9
Ay F el 1)1 4% Seal Leak-Offgfo] Aol A&
#F213).
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T Y9 RCP #d AYY &Y A Ade] FEA2> 7€ 47 270
o5t A4 2 Y FhY Pagez eyt F RCP #3 AY4E 5
A3l7] fla] AFA7E A ALz ojFshed Z4F wiHez A% AIAH &
Foz H(X Azte] vl H1 A FME A vt dx2 A
e Ao st A A AlzE Eete] FFo] FrlslA "ok wehA,
AAA RCP B45 3 229 Ad 2 d7A9dE dAse Ae 9F
& EFd 7 YE LLez AT F 014
T3 RCP 9 Al 13)% Ao
glo] O?—HE}. olge] nAZL ¥

BREG g, Be Y BE 2
xl—am sl Ag oA A ook B

t} o= A HEEA 2 JF] Sizewell B g-NME S/Ge} RCP A}
o] xkﬁﬂ‘ilg d=)35te] RCPE WHxe AAdE FEsA dern 53], Sizewell

B Ao A= RCP Seal 2¢]-8& | AHAS M5t Pump Casing® Z5-E2)
A dar7)e wehE st Atk o] F 74A 7R A2 RCP @

g 2q AAE HeE AT 5 Aok

< 3-19> RCP Seal ¥ Z&3

ae | Mantonr | ATRHE][  Awdd [ Hu dgd
(person-mrem)| (person-mrem) {(mR/hr)
1987 319.41 248 2,619 60
1989 110.83 10 25 11
1990 457.33 110 3,025 120
1991 660.00 80 2,776 500
1992 173.50 70 6,242 200
1994 283.79 103 3,653 80
1995 140.33 392 7,869 10,000
306.5 144.7 3,744.1 1,567.3
Bt
(man-hour/vyr) |(person-mrem)|(person-mrem/yr)| (mR/hr)
v}, RCP DACS
RCP DACS #<x #dd 3987, 27124, Jda4 2 yd 58 89

3l <3 32007 Tom, <E 321> 1995~1996371A] 11 3, 45 7] H7|H
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Ul
o

7|17t T RCP DACS &9} ¥ #x}7} mEwe Mz
ARl tis] Z1Estd g8 2

2o =, RCP H24 4, 97 I3y
e HLE= wotolr).

3
&3

Holefolct. 7j4to]
71239l
CREE R

oA HAE 2

<¥ 320> RCP DACS ¢ fof

RAIAEGS el A o3
2}

4= W&
Gk AP P FAEH Y 255 A
SFHE Level 2 o]4tel 2. &, Level 27} g8 wAx gz durA
Adaed |2 AWAY 2de)iel A4, féwiH HHE AuZdde] 430142l Level 1% 4
P ey
(1) A5 RCSE Middle Loop o}3t2 Hj4x o] glejo} st}
(D) ZE qd ild 2 U8 AANE greny Eysa HeHe] Mr
AR e R@sojof Fir),
227 (G) dxel Adgk Fao] T AQhr Euixojof o

(4) wHH 71¥29) Difffuser Adapter9} BoltS 98 4 Qli= WALy #H7]2
Ay =go] FHsojo} Fit},
(B} A8 AF7IE dide]l fR Yo of 3},

(6) A FAAE AHdol FED ReAFdo] Hol golo} Bk
2o T A 392 Wrold sa8d A WAL
H= LH’&]‘?-»]- Diffuser Adapterz} A&l A S o]l
F dHAlE "z JAET Diffuser Adapter7} 22]5 9]
Qleky] = 73—%0]\:}‘ o] AL H = ZXE] Diffuser
Adapter Cap Screw& 23a3le] A= #Aho) B
T #1714 7= @A o)t}
8l - HE UFE Q% 1A Agdolng FEo
7ol
S qE 0gE 2 QEe AdE A uA
- Cap Screw M3 Marking
Aoy - 27skolo] A
—]’Z?%:L;ﬁ%;é - Cap Screw 3 9]
- Cap Screw Bolt &of 93 2] A
47 27 gtolo]9] ojd e) & Cap Screw?) njg,
i ML e SeE e,
- Ak mele) g4
- Diffuser Adapter?] 43
- 27 sojele) 43
23 - A Ao A
- gz e 33
-2 AF 43
- 29 9g
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<E 3-21> RCP DACS = Z &3

7R A = A= Hd dFE
A= -
= Man-hour (person-mrem)| (person-mrem) (mR/hr)
1995 2160.73 663 31,759 35,000
1996 143.13 400 2 8,000
1151.9 531.5 15,880.5 21,500
.\‘1‘5] T
(man-hour/yr} |(person-mrem)!(person-mrem/ yr)l  (mR/hr)
Al Q2k

2 Aol fde dAbARe $AR DlZRS ALARA(As Low As
Reasonably Achievable)7]'d 0.2 H7FA17]7] 951 3] Z A 7dfote E£3}7)
A 2 Wyl 1R §0 WAMAY S Totely, o)k wolw walal =}
Aol AWM AENYD. 44UANE FED A2 gotey
3-22>9F 2ok )9 AdAEe FF ATQAd AAe 2B MA ke gl
& Gl Al A4 wYd & e Aoz Amyh
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<H 322> A A 2

44 g

49 F

A A kg

A A e

-

5/G Tube Plugging

FANE AdraA
43 qasted o

gj4de] 2o

to
Sz

A 2 Faat
A4 wiA

- 23 R 94

23 A3 59
-5/G FA4E g8y 23

- Sk 947 AR

o] §3 HALZ A
- Photographic Tech. for S/G
Inspection

S/G Man-way )|

[

- Man-way CoverZ Bolt

o834 7=

Bolt aababar &S

- A Suke g

dezd doy
Man-way Cover £ 9
oJg tHALL 7hE
Ldd" Was Mg
S8 Fol AF

> Al Ag 2_4 o:g-
TH U A4F P
A A 5
SEERIES

SHE 2, A
AHo 2 21 uvE

A A e

A4 ufA

- AYA7H A8

1 ]

- Man-way CoverZ Quick

Opening Hatch Typeo. 2
A A (Bolt-free type)

S/G &tgto] Drain Tank,
%2 Dischage TankZ
R T EREERS

A

- Haze) 8y 47

AEAE AHE
SN 47 4
G4 el QA

A A FAA
214w
38 AY £UA9

5/Gell %3 s 4
A % wA ) E?J
NE 54 2y el

5/G ECT s dA]sh o] E k| HEE WA g
2l Fohg A A =9
- A A il g
i) 43
- Bolt& o|£3 A - AAAzE Ad 891 CQuick Opening Hatch

5/G Nozzle Dam
g

T R A 3

- Nozzle Dam Zgo g

28k AQAzE A9

ufl 4}

e T

A A

[

E9)(Bolt-free)
NeFE 4%, A3 Nozzle
Dame] £

RCP Seal #¢d 9
RCP DACS )

2 Bule vee
Aoz ooz
A A7 Ad

- A9 o) Yay o2

A% AN AR

- A AE a9

Hj 2]

A2 33 44
A=A Al o7
Ao Hx
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23} 26

ta o

<)

2 71WE Ao

R EECRREL

FA 2] 2-4)

LR

] CWDS(

+& 005 ~ 0.2 mGy/hr

;4

o AYFYAY

: 15.00 ~ 25.00 man-mSv

ERRIE

[l

o

o

Az 5.00 ~ 10.00 mSv

Hr

i
o
i

O

Al Al ag)

-
[¢)

(11 2%

<)
il
el

!

Hr
ry

TK

A

2 A F

=
o

e
ol
e

M

g9
ca

iy

e

]

7]

o A B

54 = 34 2

[] SRDS(s| 5= 2] ) 2= 3 &) ) 4)

02 ~ 0.3 mGy/hr

o WAPIAYE :

: 1200 ~ 15.00 man-mSv
T Z M - 200 ~ 5.00 mSv

g

e
s

ol

1

©

o

2l

O

j—

<
)

o
o

=

o 24¢ A2

o HRMALAAR 2 (R AM) D BANA
c HE BAEY AYAMA ¢

-?;’1—'-
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AAZIEEd 9, AA, A4 4 Agn By

AN A2 A - FaAFEE 01 ~ 02 mGy/hr

FTARY Ao A% YAAF AtaE
2

A AR 2 AR
A% Ha=ad g -5

7k AR 2
o WARAZR A ¢ FHAFEE 04 ~ 0.5mGy/hr
o AJEYPAL : 30 ~ 409
o o AAFGME - F71% 10000 ~ 150.00man-mSv
o 1909 HFHEHZL : 7% 300 ~ 4.00mSv
L s e
o WAMAAA, AA, AY o AL
o YA TtEE 0 ROJFHAA
O WAMARHZA % FAMNA
o A HAETY BHAA &
[1 57134 7] Nozzle-Dam 4% 2 ) A 4}¢]
7k wAbd =7
o ARIFdEA - F2HAEE 100 ~ 130mGy/hr
o APFYNY  22~251
o e E : 579 100.00 ~ 150.00man-mSv
o 193 HFHZEML . 573 400 ~ 6.00mSv
Ll s e






o Al13& Nozzle-Dam % ¢

o ZAA| =

0 ROJFHAA

o FAAC]Y HH3E AL Hin-g

[1 S71%28 7] Tube Plugging2 4
A 2
o WRARMHZAI A - ZZPAERS 100 ~ 130mGy/hr
o ZYEgleld ;15 ~ 259

O

=
)

S.
=3
e
ofp
H
=
r
Jo
oX
z
=
3
>
=

L] S71447] o534 A=Y
7h AR A
o FAHAAR : I EE 08 ~ 3mGy/hr
o ZPEUANY : 10 ~ 159

o 190% FFHEHLE : F7)9 500 ~ 10.00mSv
. e
o Iz
o "o FAA
o WAMAAZD W B A
o g BAFeY BelAA 72
[ 2% gngu)
P RES]]
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1902 %‘&ﬂ%{% &7 lf)’ 500 ~ 6.00mSv
kua=

A} W

A S =

RfFEHA

PELH(=EAUA) &4

AL 27 9 8 A AR A )
Vg BAEEY a5

O AN B E (R DA, 2e, e =) 444

A R E

AR Z=D - FAEE 005 ~ 05mGy/hr
A EAd - 5

qargerAd ek 7% 2000 ~ 30.00man-mSv
19092 HouEHdek @ 5719 400 ~ 6.00mSv
o5 7

AR H 715 A H s

WA H 71 E He DA EF ¢

- /5 A 9 - JaA =5

A& RFES T APAN v

L) 718 gArd e e o)y
v e w4 24

O

O

AAS WA A ¢ YARRPHY B2 YA RCSES 119.6ft

O
A
A7 Y] 0 RCSHS) w9A] —» TR FlER 24
F74
7V5Z A : RCSFEY H49A] — AWALAZY $PEE 23
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FA

o 2FR ool Aol FUAYAM o]Fo] A w APy 4X,
27
FENAL FaAdd Ay dA 2 AA AE BAG @z

2 2 PAEA G AL AA T F7)
¥ ZAtd WA

o F7IEATIS/G) 224 Wi A17] 24 : 3Loop FA] w45 A] @
2 Lancing#q] 473 Loopit®l #aF o s w4ER 24 2%
> RCPAY 4 JIEAAA B4 DEHY 7

L

o HAEY A, DHAAEGEAA: T, d3, 3t H) A
- /AT 2A A A AR (A A 8
- 5712 487] Hand Hole a}sfix) Ha(AL 244 &8)
- 71271 Man-Way A4 AX)(AE 2bd A 24
- HIAR A A
- 9 R H A
- Green House Al 3]
- % % vl (1 o"]) 2}
- DEAEF A AA(HE oA B8

o WAMIQA A, Ay, A, Hot Spot &

S/G Hand Hole }3]#) 5/G Man-Way X}
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S/G &4 At

Aul, Zrolg

- 17 o} u] (Robot) 45

A7 (CCTV) £

U7 F(Tong)F o] 44247 7a) #)
et B

=EaF JdBA

—

SRR TR IRE

Hdoziy AgfiA
A 4=
A A

Bt 5%

TAYG HA PAAIFH(IAA RS, HHQLGETS) AT
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3. AHAG 7lee] AEMF APazn x4}

& AMe @A TSl &5 e 7% ORD A
Hetth @A) mFo)lde ORD AREE e ¢@e o
& d7dMe de3 & VEer 4 o

ebsel tisiE A ngkch WA, o] 4] kA wets] obuje
2 AT} Hold oS HHME ARSUAL. wAnoZ HE A
e 94 9 AAERE DA Qb oA WS Fohe] 282

WHER AR ogel 2A 2T
7k ORD Azh3} ot HE

oA AGE v 7kA] 71EL ol B3} o] ®A|Eh

& 9 HMEAYE $H 29 A A e
& 24 A% A

¢ D RE FYo) AE A5 d ol

® 5§ UE-AEES} Hold Wl

& A HE AT S £ AYAs 44 B QAN WIS Fa)

HgAZ + 9le e

L

(L 344 WEE, 47 AZ P4 2 974 54 24 (Air-Cooled
Anticontamination Suit, Radio Dosimetry, and Radio Communication) -
<t

Atomic Industrial Forum Subcommitteeo]| A= ORD A 7}3}2 9]5 wlol 2

7 (A 2H] ZEE, KM AXZ 2)27) 2{11), ORESl ALARA HZ}" NKD/ZZ-980048M,
BEMHBA Mool
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o stz A7 B4 X 2 A4F A
(air-conditioning) & %3] &7
Ako) 2 FES FdAF A gk

71E8 HEEE A 9E-S IR Qi) BEo] F Hx goma z
HEAARE 29dA oz ds) =Y 580 Zﬂﬁ}ﬂq mebd, 37 23 FH
5 8 BEZEA) ¥FPeRd AP TF FFL B AYAD 922 vy
& 5 AUk

£ ks =Yg oZH 5 person- rem/yre) _q£ A a7 v Aow
et £ ot BUS Bate £85E v AT A uu g Tiste
$56,0000] 31 Fr}Ho g ¥ wES gty 23l /\c}ﬂ—g— 30de s st
#d A delEle g 2

u oy
o
ol
olr
ok
fr
O
o
o
ol
da
2

H-E A 7l A 1979
22 v 9 AF A $56,000
ARA] F7 9= 0 person-rem
AL Mk A7t 5 person-rem/vr
T A 717 30 vr

(2) 2= AAl2} (Shielded Forklift Truck for Rad waste Handling) - 4y}
W52 WAidMe A HA B0l AFE =) 2wk 2 MK 93
IHE ol8d T, & AAAE DN ADIAE 1 Asere
person-rem®] WE-g Fulali @k wiebd, A A XA o] M)
W%e WA LA sk
Fobs =AFe2H 3 persontem/yre] Az ¥} Qe Aom =i
eke) =91o g Qste] A8 e HE-S $60,0000)th #E AMA oo
S5} 2t

e >
4 X T

ofr

}

H

Y oE

RIS o
o

A
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18 g 7F A 1979

28 U8 L A g $60,000
M zA] F7) 1) FE 0 person-rem
oAz Mk A7) 3 person-rem/yr
=8 4g v 30 yr

3) S/G Ad = Foh& 2 H 4] (Portable Shielding System for the PWR
Steam Generator Channel Heads) - 4]

5/Gel 125 dl= FHel MEge 4~50 rem/hr2 THIALA x| do)),
S/G Tube Plugging 918 T B4 AEaba gabdde Hgdon
100 rem/yr7} gt mpebr], S/G B AP HZ (RS M E Fwro]
dZFEE Fole Flo] "asiy,

Fie AAAE =T FHRe AFe 50 rem/yr 57 Hokw
Zutth £ o2<re) ©9 8 Fele] A0FE WL o7 AuHlge ¥ et
$50,5000] 3 HAA] FrlHoz Wi HE HEe 10 person-rem©¢|t} TiE A
A HelHe thga 2o

£

<~

Mg A 7)E AR 1979
20 08 P AT Aeag $50,000

10 person-rem

4, 50 person-rem/yr
Sk g 17 30 yr

4) IH FIEYA A& ¥ L 973 23 {(Shielding and Remote Tools
for Filter Cartridge Replacement in PWR) - ¢ 2

A2 Bz UG stEx Felo BeE el AAY) AAS os) 4
der mAHolo}t Bk FhEA WA AR WE oW g - 597
A - A=A AR - A2 AEYA B - 2P AL AEYAE 3
A8 BE g7l n@de £MZ o]FoldY. olay YL WFHoZ U
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person-rem/yre} HE-& FHLFTL 53, AT} AW AW AL, o
Q9 e AX Y Hel@ W WZo| 27 Ao

oebd, B &9 Fol #7140 AAAE LAaa A7 A o)g
el 5974 AW 2 2UW AEeA AX 2 Aels $Thd OREZ} 24 A
Ze,

e

Weks AAScdde F $1500000) remEw EsHom 2
person-rem®} &g W=t} a3 A7 Mg A FH= 7 person-rem /yr

olth. #d A4 dlolElE the

g 4 VE A 1979
a0 HE 2 A Jfukn g $150,000
ARA] 271 31 E 20 person-rem
Ar d=F A7 7 person-rem/yr
el R 2 i 30 yr

(3) S/G Tube A} ¥ HE& 23 (PWR S/G Tube Inspection and Repair
Robot) - 914

dwrxog <zl ORE APss 9 e <
Tube 55, AL H= &4 F&e A4 5& 5488 wotd 232 ¥ 494 3
al

shth Abgstel £Yske Aol oleld wWere A P}

norok
Y|
N
N
X
fo
i)
)
-0,
ok
rE
rlo
o
~
!
8

ool ik

Westinghouse<i| X 743 ROSA(Remotely Operated Service Arm)e] o3 3|
A Ao o FANE d% Bgsa gwd Ao meE Axn . =,
ROSAC o2 712 &4 FRES st S/G YhdA o] 2ojx= s
of thall chaatA ALSETL o] AAE Fad ASo) S/G A dl=o s}
o 5/G WFE HYFAAIE Sollx) @3 ¥xE niE Aojddd LA
o Age FHITE HFh

E3h MitsubishiAlo| Al 7)9t8l Remote Control Service Arm= o]} £-A}SH
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FAR OHEx 2RE o8 4% A 2 BAI7E Ak Aoz gw
skl A eFol X o s 7]7) A@¢E =S HAH ot o] Fe gA

& 24 ddolq 92 TS ojgstel ME 498 SgshA ok

€ S ST EN 285 W8S oF $450,0000| 1 HH[R O 4%
7H8s AT 2 Wtel ogt HF At &= Westinghouse?] 4-loop 13 o)
483 43 75 person-rem/yrE Selyit). el Ak dlojE= o2 ok

g AF 7E dx 1983
a8 HE 2 Ay e s $450,000
A Hyn g $18,000
HAA F=7h 2= 0 person-rem
A M Az 75 person-remy/yr
S d e 3 g P o 30 yr

(6) Multi-Stud Tentioner/Detentioner and Handling Device for PWR S/G

Man-way Cover - $-4

Man-way Cover 7 & $F o2 Fadvtda g7 oz ol ge
&g A "ok 2W YAd M= Torque Wrench 5& Ap&3}e] Man-way
Cover 7HHE 322 ¢]1 Man-way CoverZ SojU|= dlol:= ¥Wwo] Lift 28]
& AR&sta gloh

2 ke FRoM o] AL 9 HWotom Man-way Cover Bolte)
AZAE Ao 538 B olz} 448 AR Z5td9 CoverE: Sohf: &
HU7HA] Wl & 4 2tk Sizewell Be 7% 3hte] S/G unit (7))l tha] 2]
o] AHl7l a 7"

B Uds HEFeEA AgHE nge A 173 PFA o T $90,000=
deld Axm A7 Hyn|ge 4%% JpASY B wolo =
A& 4-Loop WA A o)s) oF 3.5 person-rem/yrZ =yl #el A d)
olBlE® th&34 ok

|-'\.!

Mo
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H -8 A Ve dE 1983
Q9 HE " oA fguj s $180,000
A7 R g $7,200/yr
AdaA F7F A F 0 person-rem
AzZF Agk Aq7H 3.5 person-rem/yr
w3 e A 30 yr

(7) Shielding of PWR RCP Motor Compartment and Provision of

Permanent Access Features in Primary Loop Cells - $-4

A7) B4 7]2ke] ORES] B2 ®l&<S AASe A 9 dhic RCP #d
Afoltt. wepa, RCP 249} Motor 2 UEAl WA 24 i Apojo] =]
£ MHAste ORE A713lsE HT 4 vk =, 49 3 Alvjch a0 pd 79
o ¢ FHddE dAsts dA F7A0 F2E 2 AduE HAFeEH
ZAAA 7S TEA]AA ORE #A7Hsls #E 4= ok

CH, B gcke] A8 Aldle #7] 2 skE A F UE G AEERE g4
aeyste o] ZA AA, AEstor gt

BowpolS A48 Sizewell B 9L H= Ao S5cm steel S A=) &}
© A5 $75000, Hxxe} S/G Ale]d] 10cm solid X}}“Z]E daste AS
$300,000 125l Loopel g+ AdE HAst= 45 $220,0000] L85
oh zF A A2 97 personrem/yrE Ediytoh 3’&@ A HolH e the
3 ot

HE A VE 9=

1983

r8 Hl% E @i]ﬂl%

$600,000

0 person-rem

9.7 person-rem/vr

30 yr
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(8) PWR Refueling Machine (New Plant on critical path) - &8, 42

xy 913 Ao 5 97 AU olgstd AAR AFAL Fase
Webo] Sizewell B A39] g5k of AH AAR PFAR ohye} A
A% AFAE Bg £ Atk =T +F TV 219} d250] A +92 A4}
# 5 9o

Ok A8aR 57N AR AE BRI nH 279 AtE

of e Azbel o]Fold & RlomE AY o]So] s|E Wl M W 2

U

H8 4y 71§ dx 1983

28 H & % HAu) L $225,000
A A b 5 & 0 person-rem
A AY o5 $1,710,000/yr
A AF AT 3 person-rem/yr
A B4 ¥ g $9,000/yr
v e vz 30 yr

{9) PWR Quick-Opening Hatch for Fuel Transfer Tube (Not on Critical
Path} - f-A}, &&

-2 fAeA A 998 Fuel® Fuel Transfer TubeE o] -&3ta] 2=
FHY. AW 0F o] Fuel Transfer Tube® E5-Ho) 20742] Boltz H A==
Flanges AM8-8tx Qlth o] 2gde 7z AAA wuith 4507 S85m e
Aot At oz o] 2L 299] Ay FaAs) AAsiEHd 147,
AFAA dAsked 247e] 2890w 2 Aok £3b Sizewell B S
2R AFdFelAE Bolt @ W40l o} Quick Opening Hatch HEjz 7}
st FPAL dEL BE 2Hg 99 AP Atk G098 @)

Iy, #HZole FrgeA AMEEE F89) Quick-Opening HatchE 2 &
Stal qlokh o] aehe YoM AWE AZ A SN 9 Ao HWE

AR A HEY FE AW Fe] HYL 2519 S/G Man-way Cover

b

i
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g o2e Fu AT A 0T AP wZRE YT 5 e zﬂom
e $20,0000] 7. M| 7} 3=
J ool thew Pt

(o
hu
2
n
2
;:3
)
|-'J
ror
o>

1.7 person-rem

Mg A E Aw 1982
28 uE 2 AU $20,000

AAAL F7F 0 E 1.7 person-rem

1 person-rem/yr
30 vyr

(10) Photographic Technique for PWR S/G Tube Plugging Inspection -

[¢]
%4

A AL O
O

5/G Tube Hi-e] dHM AA FHe EAolth. 4% Tubeo
B ooldel MEE WA AsiNE 49 Tubeo] Plugginge A A s)of 3t
o el#ieh Plugging &t3je] ¢ha=ld Hasig 2glo] $aAHAEAE AA}E
oF @tk =¥, FrH O 2 Tube Plugging 4e)7} AATA B2 Ao} 3t
t}.

71&9 AAeAME oleld HALE Y A7} AR S/G 4 Bz 4
A3t YA 5/G F4 PEE A oz RuZS Wz
& ZFofof . WE A7F ol o] ke ojo} dhrh 1
LT & 130°Fola 29 A|de] olgle, Warow o)st 3
5ol At § A4y Ade] Fergon As) AAb Aol TEAL e we
AT HSo] HALE Setor £8s) o} 6}Ui Plugging deje] #AA o
35 A% setats e e o dolgth

Photographic Technique= ©¢]#13F olg]® 52 ZE3y] 9§ wolo
Tubed 472 AL 3101*1 o) 2 nslds 45l Tube Plugging 7 A}
= T2 VE] S FAAE FHEE 4 A4 AY S 300~400
rem Yro] wEg Ty 29 HEAE ¢ 27 person-rem?] HES 7|23
R 2 ks 889 49, A4 A9 FalAE oF 20 mrem, A4Y BE
A 130 mreme] &S 7)Edte] JEARE G} FHold Ao 2 =yt

l
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S AYA F manhre S/G 1713 16014 302 7hAskych Alw w5
o] 7FAE $20/hr= 7} 3] Alalsld 2z 18W 9 S/G Al $4,680/yr2]
Hlg Az ARs sl Aog Jeyrth M3 H7 gae S/G 171% 29
person-remo| 22 ¢17F 18 2] Hije] t)s)] 522 person-rem/yre] gk =7}
AYE HAFoh

FHHLE 5/C Ho g 4 28RS H45tT s A A A

N

}

et g3

A% FAE MLt 8w 2R AFd S ALF
Azt Ade UL F ASE 7|Ect. BH8 A4 bHoHe ten .

g A E e 1977
48 HE 9 HdAnL $5,000
w28 "7 $4,680/yr
Az F7} BE g
- $2,000/yr
A B5Ug $500/yr

0 person-rem

52.2 person-rem/yr

30 yr

(11) Mock-Up Training for PWR S/G Jobs - $-#1

= T8%= 5/G #e A9 ¢ A9 #9 delHE gen poh

obef Fel 2t F A9 Ald F=E s S/GE WEHO WA
5/G 4 WA 5 man-hr, 93X 56 man-hr7} 499tk S/G Hig
4-loop PWRe] Azt 3% ke 294 person-rem/yr2 o =5 9o}

< ke HEEAHE A yAdFe) o 1/3 WA 1/22 AztEgct &
kel 285 e vlEe Mo FH gy 2 A7 FHulLog TAHAL} Ax)
HE&2 < $60,00002 o ZEa A W A Fgzie FHulge Azl
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$9,600 ($20/hr <480 man-hr), 29} HEA}e] FHUEL A7t $3,600 ($15/hr
x240 man-hr) 2 FZHU} £ FE J2EHE v 8L $9,6000 2 25
At

ECIES Aed | A9dx | Fana
Equipment Setup 321 S/G g5 1A]7¢
Opening Man-way 3¢] S5/G 9|8 3A]7¢

Primary Nozzle Dam 1<l S/G yX- e

Installation 291 5/G 95 =

Finding and Marking Leakers 1¢1 S/G - 305

- . 19) 5/G Y# o

Fitting and Welding Plug 201 S/G 2= 20

. : 121 5/G ¥ -

Inspecting and Pressure Testing 20 S/G 9= 20

121 5/G & Y

Nozzle Dam Removal 20] /G 9. 40+

Closing Man-way 321 S/G &3 32417}
Testing and Cleanup 221 5/G 9% 1A]7)F 308

B odere Hggozs PojRe 4 9
ozt A waol Bk e =Y Ageld. Be A rﬂolw e

of
2
N
N

HE A VIE dx 1983
A8 HE 4 A e g $60,000
AR A F7F 92 0 person-rem
A A" A 98 person-rem/yr
At E-du) & $22,800/yr
A =58y Az $1,540/yr
28 A3 71 30 yr

(12) Remote Control of Filter and Dimineralizer Valves - 172

YE Y g997] B2 A3 IR 984 Y= g A" whe)A






TE& T SRE AojgozM HzdE 5 o Wr wo]ao)
Aelst $7) 50cme] EAAE i WEe] RAY W ot

FE-2 250 mrem/hr o)1 F AYA|7HE Azl 85 man-hr/yro|t}.,
| Helets g3 2.

B & AHg viE dx 1980

a8 HE 2 HAHL $46,000

AZF A H RSug $1,840/yr
A A A7 2.1 person-rem/yr
=& As V)7 30 yr

(13) S/G Channel Head Decontamination (Not on Critical Path) - $-41,

AE

PWRel Me] Hadee] 8 g9ogs S/G #d B3, A 9 oo
= 7 AT dibFHes dAE F=o) WAL 4= oF 20~25 R/hrojn] A
A S/G #d Fde 30,000709) tubed] tha] FEAF FALE 428, 2,000
Mol +8-E& A3, 384709 tube pluggings 43, 107]9) plug {4522 w2
Ao olfolx gtk o)gf e AYES A Po] o]FolA 9ke Aty

oM & 3THA oF 4,800 person-rem®] HEZEL W z)ow =0}

5/G Ad S=9

A st 2o A AX @A FaEt A ovA @

A 4% B4, 5 wA A AGS AT 29 Fo FEF, A WA wAs
S/G Ad = Agolth. S/G ALy Lo Mg A ANE oF 67 Frs}
SE Ao FAAAY. BA A dolHE e gk

HE AHg 7E e 1983
Ag v $2,145,191
A =79 A7 $6,440,715
AYA 9% 130 person-rem
233 AZe]o] o) 3t 3,790 person-rem

24 yr
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(14) Robotic Inspection of PWR Ice Condenser Area - 97, &

PWR®] ice condenser= & 43} ice 32 AASI7] YslAl, 1837 15

A 5ol AUAA ASAAS ADH) A4 HY B0} e
AR-2] A 2~5 mrem/hr Ax o] 52 person-rem/yr¢| iE ks A

sz 5?.11;}1:}.

A A F7t 9 E

1.4 person-rem

A7E M=k & 7}

5.2 person-rem/yr

e I R Eds

30 yr

4% TR HUeR 28 WA FUIE 27 M40 Pag Be TV Aot
o BHd=8 BRSn givh 23 o]5S 2237 98 RE AR YR
Bro] Aojds viddsta ok & Wohe w=do 2y Ay S Yol
et 1A A=e AAe +38 5= glevz (7]1&edE 39)2 2 manhry
A to] AEE A%E Bk B4HEe & ug9 45% 7H8 3kt
a4 HolEE e o |
g A Ve A= 1983
g 88 9 4z Ag ug $76,800
A3t B u g $3,072/yr
A =% Az} $29,200/yr
AL s E A} $7,300/yr

ST R ERET

Aol HE 7158 ode) k4 ORD A3l wot =
ekl ofsl] A u gt}

2 Ao A= 53, 2%

H A AHE olg3

1) YAAGAMe 28 £9lo 2z g A

TML2 AR F A2 8 Al Y 98] 280 ¥x2 =99 o9z =
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2 dAY 2 QoM F23 /1% Fo Sust U0k @A AANAY
X AL WA Frkekn e AAeln F33o2 AUEAG PAM WE
2 oulg AR AU a2 WMee Yk 2R A HES A7)
/10 Aok 9, 7] 2 Sk 2 So] EAlshs Y BANMY Y &
ofshA TR} ofE WAk o|8FL ZAAUL wF, 2R Loz

A dAe) GAYE AN BoWN AEF PR FYFoA WE HD
& ATk At} the 4y ReliMe] mie) g BY slze wus

UM ol9f BAZ 7tAE AgHez Hozrh wehd, dHdA e R
o ARSE WA bR BRs|Al ek olue} 2] sl Ay} A4 Ho)
A= B 851 s AFejth

ol ThAl ZhA)e) 29lo] AMdAe i A4S s ok

o we WAl HE
- 2EE AERORH FYBAAe] WA TZo] ol o WA

HE A V1EE A BEAL 5 Ao

o ALARA 9%

- 289 A AN, ARy AAE wejse] 24 M5 A
ALARAS] 937 239t} 3, 7]2e] QuRto2E A HE A
1EE USAY F QAR 2 0§82 Fola 2R e Aggo
2 A ES AR & ok 23A sk Bk

o &4 W Hyulge W

- 2R 29 Aol 224 AY FANY 48 FaAPo2M Al
2w 37 a9 AHert

o YA o188 T e AAH P

- BRE ol8%onn 2E B 23 FAS aA FuE Aol 7
S3E2 97 olgEe FuHn.

o 93+ AR g 47

Ak #2270 ot 2R £ o B HANS ATk

o ALY FAH o] EAGE TANA AATAA S B
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o M 2 A e} @F 2 oo] e wHs o] 88 B4

o Wiz NHEF B A Tk

o BEE 2487 ojddlE sy BrhsA Folol Wi BAb Ay
=

o AY HE P SEo) P

e 2B $10,000~$30,000 F ol H Edetm Bl 2R $200,00~
00008 AT WA 222 =Sls) G5 Y Fow e 2ue
E9ste] FT A 2R FYS dopd F 2EL TUsoF Ate A
otk WA 2R TYsu UFe] 28 Ade AL o ©r} ofef7]
AshAe 2ol AT Ao Y2n 2w $4ol gg WA shefo] WA
F s ojo} gk,

(2) fHelM o) ZE o] g

H1
il
T
£
N
Au)

el <2 3-2>& #A AME 9 289 & a
= Hheb o] AT wi# AL 2 AW HAlS winA whed frd 2Rl
APEEI QAT FF d4F 24, AAE €719 HAL 2 43 AP Al E
HlS5o] F71e Zlo g Han

2R =2]leg 9% FANL F4 o FolXz dxn vEgds g o}
2 Adgelnt. oA WA mEo i zZ+F A 71F9 Ase] wa m=
As Y Aol Ao FriHog 2w whe Fgdd H7te =
= BlEo] a2 Frketr] wEelth F, wpabd HE [ 9F ul 8ol |
AR B E B8-S AARHA dA4 E89 HA(wE AL A7 W, Law of
diminishing returns)& wW=Z7] v Foltl o & So], Hx9] 1000]ah= Mt 2
e Asl 1007HE 9] 7HX S RSt ohd UEdE 10008l M@ Hzhe 9
s 100014¢) 7HA1E Fosjol gtk Aolth mEtAl, HAzxol 7had 2w A
o dATerw A4 71ES WFAL = e FEoAA AT Az s}
THAAT UFde Bt nigo] o] 2aHe A% A3t WS =95 o]
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oF &t o] @ FHlellA 2R £9L 27 dANME H@
Mo AAAe] FA7F HAAR A 2 ol 2q 55
A el Mm whE vk HeF Az owge] Ha gl

(B) eldellMel 28 o] &) Ay 4 A

Public Service Electric and Gas Company(PSE&G)Abe fdoe] 21 A}
&2 AR 19879 RE 1914974 A ZlebAS=2 27] (Salem 1, 2)9F HIE A
7% 1 7](Hope Creek)e] % $1.6 millionS Fa}5lQc). o]2 Ea) Holx)i= o
=< $5.3 million(1993\ 72 F $7 million)o] = Aow 2ALQT: <¥
3-23>2- Salem ¥ Hope Creeko]] AFEE ZE S )3t g ofo|r)

PSE&GAL M= 2 thgd) e Zaog 288 wilsyoh

Ank, 2L R A2

=

e
)

o ¥9H A4y,
2

o FT/ITAT) o]aF FH HAL A4 H R 4UE AA

(7}) Minirover

PSE&GAF A 3l MAZ £913 22 MiniRover MK ] 8t 48 4= 3

Folth o] 2H-2 Salem 1& 7|04 100 A7) 7Ale] AMEEo] ¥ B Qo]
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s T3 MiniRovere] Fo2hg) e thea 24,

o 4 S AE =Y Bx

o x4 S WAE =9 HA}

o =4 A WEE 2y A

o Az ¢hE &7 74}

o =4 AF WEE £ AY FHE 9P AYFAL B

o dAZ FE A% AYF AA

MiniRover= 1At2 8719 44 7mo.g #3le] nige olulxs Agdg
2N AT A S Feth £ 9AZ 7] =2 BE S
AARRITE oleld Aqle 2R glo] A9 FAAA AF FHE BS o 8At
°] 225 A%t MiniRover§ o]-&3te] oF 1Xgtoldl #9e 83 4= o) =,

AAA 7HA 2 HE AL Fa) "l-& A7 anE o)Fo] W}

MiniRover MK T & 7|4138lo] Hro} =w 73t 23Ol MiniRover MK &
FIstel 922 FF, 21 pool, AR pool L YA® o|% pool Te] 2
s A Aol ARE-EFith MiniRover MK I ¢} MiniRover MKII %% nH]&-
HAEE7F Holdo] Y= At

(“1) SuperScavenger

SuperScavengere WHA FHAN wHEAHOo 2 zbE B3, pool W 5 A
& 2ds T PSE&GALME 2719 SuperScavengers 7¢l8he] 1988
TE ARSI SuperScavengers WAl dol A i Zglo] AgsieE AA
g0l e e 4L FUsA

o ARES HAF pool, HAE pool ¥ Au] poole] A 2pg]

o AAE BT ubeke] A

o theFet A% W= R AF B A A

(th) Surbot-T
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Surbot-Ti= 198839l 750} AwrAQl #AAl 2 =4 97 Fujg o) 85
At Surbot-T F2 Ao 34 7= o
FHAL 0@ £E& B4 A8 KBS 15

o9 el HA sopE £4g £

YRE FHHT wD

(2} Cecil

CECILZ Z71247] °]215 A} sludge A A 2 97 4408 HAS 93
=345

(7}) Kelly Vac

Kelly Vacg W AFS 3 2802 TMI2 dAY &4 g At
53 AMEH A o= FE SuperScavengerst AiElY YAlE T2 1 A
] A

ul pool®] ubet A4 29fo) Alg-HT)

ol’F9] PSE&GALS] 2 o8 7A@ 9a chga Ze AL AL £ 9
o}

o EE& dxelM gL AE d RYUEY A9 388 4 gl

o RELS HE-F8TI} v)$ o)

X EYOE % vE H7 mngoezn 289 73],
Z A

}%E}OE’H T e g wAe =

(4) QAN 22 o] go] AAY £A

iR ol PSE&GAIME 22 119 2 sjgulgo2 % $1.6 million

= FASHAT olZ gk ulg A7 AFE $53 milliono 2 =AY <H
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3-24>% PSE&GALS] 2R o] T2t} v]-& Azl dhell AHalst @)

<G 32404 HAR| o] 7} @ Hlgo] FAE XS CECILo|x 3}
vl 8 A7 At /b & AX CECILe|th. CECILS Z7]uhal7] o]zt A4}
2 osludge A & 95 414 o]BA A Ao MmolE ZEoZ PSE&G Ao 7
Fofl oshd Salemo| Al CECIL2 & 3 AL£57 o|d w2 w4 Az F3
+ F $3 millione 2 A9}

<IH 3-3>¢ (a), (e CECILE EFANHL A9 AL 3$9 )
2 Az ade] Aolg HAETh WE A7 ane] FAHL AAs =Y uol
Elo} vlefol wAlg w8 Mzt anE #risl gYriste st oo os
W F $5.3 milliono] ] A7} F CECILY| 93 v]g 7L $3 milliono 2
ok 60%f o]t CECILe| ogt vl Az Ade dAd £A A A7he
oS, AYFARE AP 9E 2 S9Ar) B, mH) S9] =woA] CECIL
o] 7193t HtE A3t

<2E 33> (@)l 9JshE CECILS ¥ 33193 A IFPRAAL ALY 9=
Aztell o wvlg HZ A} $1.6 millioneZ wj$ =W o]HL 1
person-rem F oF $5,0000.2 A njFo)A AMESA 9lE 1 person-rem @
$10,000 He} @A ot o] Al ZR9 129]5le] ZQEAbxle] WE R
HEHE Hots Zio] vl Bl S RHoFE Aotk 18I <B 3-25>% A4
4 B4 nydte AAA AAES 2oyt

(5) mlghe] 2R o]& AW
(7h vieRe] wHzo] 2R w99 24

22X 7lE2 VY BHzd FRAIE FHAA WE RHS Holau g
O PSE&GALS] 28 o] ZE 7 19 A4 BHL oju] A&3Uso] vl e
BEEVE MY & A2 HuH

Utility/Manufacturer Robot User Group (U/M RUG)$] ZA}lo] 9]t 1990
W7HA] 4ARALE oln] 94 2 RES AW Ao =9deta gloia g
e 2RE Ao Aol dHs A9 FHoz AFe Aotk =, <l

o
FA5Y mqlog By wAsd JSeE T2E FSoje] PHLE 22
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AR 1A BA) B4 T SHL 540 et 229 =9 A7 B4
cOEA wE A9 229 715e SHSA olddn BT 4
% ks Aelth Mel, mr B8HoE Ro olgEsl ddAdE 2ds
AA AR 22 o] 82 FIAINE Aol MgsT.
dEel el 2Re % b mEz AFud 0L xzads me
9 94 24 weolth ZT2aYs) wEdd 2Ee A FaAAL o
7)Ao BEE 452 @ o REdME FAY waANe AYo=
AgHog 2ol HIHLL of EESL AFAGL ofatd WAz 3
3 222 5 o}&l o3 F2Z olFAT). Av zie] AW Fao ©
g5l 44 2 Rew uiye] $u4s} Uad 99 2AE 2R %3
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A7 Aol o 2RE SAY £ YA AU <® 32850 vl 2y
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<3t 3-23> Application of Robots at Salem and Hope Creck

Robot Application

* In-vessel 10 year in-service inspection of Salem 1
. (1987) and Salem 2 (1990)

MiniRover MK 1 . i
- Fuel transfer mechanism inspections

- Fuel pool inspections

L * Hope Creek torus coating inspections
MiniRover MK I . .
- Reactor vessel, fuel pool, and transfer pool inspections

- Underwater cleaning of spent fuel pools and transfer
pools

SuperScavenger . ] o

- Reactor cavity floor cleaning and decontamination

- Cleaning of various storage and holding tanks

- General purpose floor and surface decontamination
Kelly Vac * + Combined with SuperScavenger(s) to perform transfer

pool and reactor cavity floor(s) decontamination

- General health physics and routine surveillance
SURBOT-T
- Plant monitoring

- Steam generator secondary side inspection and sludge
CECIL lancing of tube bundies

- Foreign object search and retrieval **

- Radioactive waste filter changeout
ANDROS MK

- General plant health physics and surveillance/
VI/8MISR

monitoring tasks

* Originally a manually operated cleaning tool, it was combined into the
SuperScavenger mobile robot. PSE&G also converted another version of
this technology for non-nuclear hazardous spill cleanup.

“* CECIL was a joint development effort among ConEdison, PSE&E, EPRI,
SEERCO, and Foster Miler. Copies of this highly successful robot have
been sold to Electricite de France, Japan, the US. Navy, and

Westinghouse. Northern States Power also participated in testing the
CECIL prototype.
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<if. 3-24> Cost Saving of Robots in the PSE&G Program

o Investment | Operational
Description of Robot i
%) Savings ($)
MiniRover MK | 55,000 1,200,000
MiniRover MK TI 90,000 150,000
SuperScavenger(2) and related tools and
) 120,000 300,000
equpment
Kelly Vac Decon System and associated special
190,000 250,000
tools
SURBOT-T 200,000 200,000
CECIL 750,000 3,200,000
ANDROS MK VI/MISR 120,000 0
Hardware brought in support of the program
- Camera / photographic equipment
- Special radiation probes
Recording instruments Not
75,000
+ Spare parts / accessories applicable
- Miscellaneous special tools
- Robot hardware upgrades
- Minor robot repair
Total 1,600,000 5,300,000
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<3 3-25> Robotic Application Economic Factors

Cost saving

WA 7oz AT 299 Aas
SR AR HE 2 B d ey v
QA P2

AR 2

- 2HGFAAL /b ] A

AR o] phay

- HAE 2] monitoring A|7He] ZHa (PR A

by B 77 R sEdlole e

HHA &4 F thE 2G(multiple tasks)
A 54 e
B AL A
T4 29 Haol) 28 o8
Expenses
=R T v

A B4l upg Axu g
2% 91 % uiug
2% o)g g

2R £ Hg

e
Z5 A A8 2gulg

Mo
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<#. 3-26> Factors Generally Influencing the Use of Robots

Increasing O&M costs

The need to inspect critical plant components more often life
management

Increasingly stricter NRC, EPA and OSHA standards

Public acceptance of robots as versatile, intelligent tools

Desire and need to clean up toxic waste sites

Unwillingness of humans to expose themselves to hazards of any kind
Standardization of robotic end effortors, software programming and
communication protocols

Standardization of utility equipment hardware so robots can operate

upon it

<3t 3-27> Technical Factors Affecting the Use of Mobile Robots

Advanced technology use by NASA in the space station and other missicns
Micreminiaturization of robots

Advanced vision and tactile sensors

Advances in medical technologies and prosthetic devices

Extensive use of expert systems and artificial intelligence technologies
Military use of robots

Robots used in construction of buildings and structures

Robots used in clean-up of the environmentally hazardous waste dumps

<3 3-28> Characteristics of the Robot of the Future

Modular in design and capable of reconfiguration variety of useful
applications

Easy to decontaminate

Highly mobile and able to contend with wide variety of plant obstacles
and terrain type

Long time between component/subsystem/total system failure (1000hr+)
Must fail-safe and be capable of rescue by other robots

Must be able to interact with and operate upon various pieces of

equipment
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Robot activities by category

Reactor vessel Underwater
.lnserw.ce ins pection .Remc.)te
inspection 9% manipulation and

Decontamination 6?’ handling
5% 15%
Underwater
cleaning
4%
General
inspection/surveila

nce
28%

Pipe inspection
33%

E General \'nspection/surveilance-

B Pipe inspection

O Underwater cleaning

O Decontamination

W Reactor vessel inservice inspection
B Underwater inspection

& Remote manipulation and handling

<% 32> BA) A F9 wiel 4%
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(a) with CECIL Robot included

L. . i
_ $19
1 Plant downtime .
million
- . $1.6
2 Radiation-Related Cost savings N
million
3 Improvements in Labor, Time, and Task $1.8
Efficiencies million
(b) without CECIL Robot
o 1
51%
B 2
27%
$0.4
1 Plant downtime
million
.y $0.6
2 Radiation-Related Cost savings
million
. Improvements in Labor, Time, and Task $1.1
Efficiencies million

<219 3-3> Breakdown of Estimated Savings
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M ooldEE BANIES Peldeg EHME £ sl 7K HXE |Alsten M
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AEe mEM20| ALARAZ RXIEE2 2ZSs517] 2istof, WlMA M 2 29 X
1ei5tod BALRIRL el Fo| A== o MEZMTES Holsto] AtMetE 0 Al A Al S
= 7| =0l FRets Eojof Ficoh

10) FAAIGo| At WALMol| L EHs= Ko thsto] HIlsls JielMakol ZAIXle] o=
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1) EX Aol ZASto] D Rej& Mg LB AR Mol BFslo ArE= gro| L ool x|
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2. A=A ¢H(Dose Constraint) A E

7. AR eke] Aol

S AHEV]E A ICRP-26(1977) o] A& v 3 9
- 228 AU 443 washt Rolged, tep /)
Ao “HWF -GN FMPDY' & FxstHh 12y ICRP-26(1977)9l A& 72l
WA Zo] N el REtETE AV nE Wiv 2R 2e Aow
1 WAt S o] A3 slide] HxE AFHYIL,
ICRP-2601 4 5 7Ado] Axoz estdch. &3 ICRP-60(1990)0] 4 kAL
WYE AHs Aol DPHDE O AR AR 22D + Ye 28 B
=% HEAF AY 23 d(inequity)S AlZ|HeoE £871%53) 0‘]“1 2k
ojgtz Aghstr] s HHEFAL Md =Yshrio) o]27 ot ICRP-60 Paragraph
(112) (b)ollM < ofek @Rt o3} o] 7)&stn Aot
‘oft 2 Plipractice) oA FFEE S MAD Bt sfelMet o
FA = T2[07 BHYEES JIEMHE2 AlS|H FHE oIAs=2 1
510 gfE|H o2 MFIISE +FC2 LA RAALARA)=0foF B}
ojz{gt HAl= & HA|oA TEE ALY FHE micle) HpE
TE ZefE T U EFHEf o5 Lo EFH Bx 52
Hetel = AEE Jfolel MBS HolMEHE o siHL} A = of

EFol= JH2le 218 s Hoke gAehstojot siot”

deAere] He)E og-v g

2 &l(source), & Rlpractice) == ZStask) ol = HZEf BiE oA +254
P AeZ moOE o+ Qs MR g9 = Koo o) 5 s ol A Eke)
fidk & A X3 BHoAM ofAlElE JYolMBFEZS O/ EE ZE &
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(X g2 2o Jss Holdee Mgt

roh - [op

Mo0x oo
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FAlcte] BHe 1) 71E AN D A4 ool By (/W /2))

14) Meretro Hol : £ 257538 |8l 3t8tA A (ICRP-60 Paragraph 123)






o Qg ARle] wAbTZo] ARl HAY AANBRES 2T & g
oA, $4R7E PANAYY 2o BARDFIAY), 2 WFHE
A sZYe) 2oz Aste] of7)F 5 Y& AU o]

WAkl #3A elvlg Awuw, 1) dgdere P
Fod BE A8 Agui(a: 43 A wE WA, AdFE8 5o Hey
B2, AdA(prospective) & /A3 gom, 2) A@Aote axos
Y, HA43 didel Hel, Y == Agn A" Hddudgs
(sourcerelated quantity)yd-& & 4 lth.

A oka dggzole] #A19E Aejstd oot 2o}

o AFPE : BE MY HFHY == FAgogrng 3 sl dA 2

Az ke mdel BEso] we AagPel B WARRe or)s

Zh= 7RSI B A & 2 (person-related quantity).
o AFAt : B9 EANY, WY == GG Fetste] HAs BdA] o
SHe AR Aoz, A9ud ARt Hae A4 2o}

M

ARARE Hzte] tige] He A9 HAFHY AA == 71 @99 I
2 {lete] wEEe Ay WAL S A&dch 28t AEA] FoalE e
1o o] & Aed kg 2t}

o Aol HgA] G As B WAIsteol Fn, Mg®E Haka ekl

AREE A0l A gste]of
o AdFAere A3 grldA JldEHE A Ee] Fgho]r] wFo), 23
A AX st AL dAF o)gte] MAM G JGoA] Fafs|ojot 7},

. dekw|cte] 44

15} &= Algh
o MuHete wasciel MY ¥ S OIZHU, shelo] MHE we MU2 B S
ol MH Y fAl MEsEI} [Tl .
o ehiMglof olgh WEMAS MUBTe YLEo2 Wl RE Mol A3 F MolM
2 MU Ol Z FAISHE WIUH(F, o Mol L3 MBI e oM
B0l Satod, FoiX MEe AMSE 95t MUMLE MHsls U= AYHOZ o
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AFAde dAHoz AQHIges FHEAY. Uduielnt =zt st
NFA G g Zo] xHHAD.
o dukel : Mglojut Yo I YA HEE AHF, critical group)
HAgo s 38
o 2zt ¢ 54 HAdy Alde &9
HEAFS dez abul, Folal 71zEete) AR A
H

TG BAE A, AFALA N Fee F =48 (derived operational
quantity) B+ A K A7 WAV Sk, A =)o) ZAFH
& 5)ew RdH7|T .

ey A dAHAL f-efababe) itk o] F Aedld ofle} 2.

o ARAG2 A F FHATE g7 dAse AL AR, £33}

& AR FEPES] A sof 3t
- HIs® o] R A AR H (good practice)” S FFEe] 93
- WEUtY] HEA A9 Ao HFS mEH $ e HXFH.A)
3 FFolut 7ler Ao IS Hds] 1y
o YURQl A <kAof

o AgAte tE A9l 9% APV NE Sp5aL
e Aol 9@ BEv|ast HeE 5+ e dgHool ¢ B4
7} dglel] o darletol FaA NFREY A B8 2R
HES B3

woll tisted Heue HHg B Aol o
- IAEAS) Rkl Wekaor HAEA Ags(<ady 41> B3
o Zha} A ok
- BARAS B AT HEEokst odR T

TR T A 43
Aol thshe] vl Mgalere MAPse AL

o5 olelg. Telut m

16) of : #Algol WESE A FESol oAF YehSel HE

_91_






%9 4
o szom 943,
dAore By wde 8oz BHT 5 Ak ol RoUsE
ey zuzz 55 oo} 3
- AgAlore MAFAe Folmm, T1Fo] WAHE MG WA selo}
3. Agere 9 B9lel PRz el AgD T2 UL
- AR R, $oz Qg Mol vuigrel /AAAL A, M
e MHY BRge.
o MEE WA Myo] Yo 4

- AR Wsh A% WA, ARE AN A 4P E= A
Aol 4 ¢AAWE T Hol HAY B 5

DOSE LIMIT A

(1 mSv/yr) (1) margin for :

1. global and regional contributions from existing
practices and allowing fer future expansion

2. future unknown practices

3. potential changes in local conditions. habit of critical

group etc.

1eg10n(ach1evmg reduction in inequity and taking into

account achieved levels for that type of practice)

v

v (3) prescribed limit : for example. authorized level of

discharge based on results of optimization

<71 41> IAFAY Uukelo] ojg dekao Wit Ags

01

D 2Iye) FolAGe MR ofs Pk
o U A F5) v YEhcte] Hesel, B2 Wa oot Hule

g S XFE MM XNMYE FPL ol 2 JFol o3 2} T
Aol o= _%*HIQFOI E*?z_'tl%*g 2 #BHE, FXo HPos Folx Zjzhof A Mk

oz FHE + Us.
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b AR Bgel a7Hx gow, AEAte o o4 HgsA @

o Ada R A BEES AR 98 AEes 74
2keh FGatel| 2@ 27} (authorized level) 2 & A 5 9] (operation
level)7} 4449 4= 91g.

o oj=e] AaA et Aba

[] =] =18)
o WAMIEAS 8oz ¥y F WEd g Aot
- A E ARN222 9 A Al9))e) T F Wl o3 Aw
A9l Ho FAdFIH(total effective dose equivalent)o] @Azt
0.1 mSv (10 mrem)g Z3}3}=x] %3}

L1 79
o A#FH ALARA 7|22 A g N ghEA] 37129 ALARA
4 838

(9 : mSv/yr)

P Sk
AR FA) A B 1
Aurele] A% 0.05
I AR AEAA L Luk)F) 1 person-Sv

(2) w4

[ g=20

18) (&2 3] Standards for protection against radiation, 10CFR20.1101(d), NRC, 1991,
19) (B2 8] Guidelines on how to meet the requirement to keep all exposure as low as
reasonably achievable, Reguiatory Guide G-129(E), Page 4, AECB, 1997.
20) [ #] Safely Assessment Principles for Nuclear Plants, Page 5, HSE, 1992.
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o M= 7] BSL(Basic Safety Limit}z} ALARP2) Ydx F4

o

AR F&FA 71F <] BSO(Basic Safety Objective)S A Al&ta o}

w3 2o At glE
(2] : mSv/yr)
a5 BSL BSO
QAR AP 20 2
At A ZAFA A} 0]9] Aul
FAMAL e 2R AztE ] ”
HekA g ZFA A e
ABFAG " :
Aol ge) AR ! 002

[0 29522

o ICRP-60 Axucte] 7)2g HFFEE AT Qe Mo
A, BEH FAF AARAE g dod, FAAL #9 A

YA HBAE MY BRI U8

(b : mSv/vyr)

Period of time
) Dose
Quantity
Works in general Annual
Effective dose 50
Dose equivalent to the lens of the eye 150
Dose equivalent to the skin 500
Dose equivalent to hands, forearms
feet and ankles 500
In addition, for 5 consecutive years
Effective dose 100
§6. In the process of planning a practice or in a single case, the
. Radiation Protection Institute has the right to establish a dose
Aok Bazs) : o -
b e constraint, by which is meant an exposure restriction to
individuals from a given source

21} FR0lME MEH2=2 ALARA tH4l ALARP(As Low As Reasonably Practicable)2 EZ|8t1 9le
22) [ 2 #] The Regulations of the Swedish Radiation Protection Institute concerning dose limits
at work with ionizing radiation, SSI FS 1998:4, 1998,
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[] 2§ 22)

o ICRP60 Axgte] 7|23 Haes ANan o, Peid )

@ A3} Yo] Bl Wite] TP A B
- Radiation Protection Ordinance(SR 814.501, 22.06.94) Art. 69
4452 veloRel U BRNEL AFSn U T 5
A2e Adat A2 AP, 01 mSv 23, Lukele] A 001

mSvE ZI3E 9ok Fes,
- Radiation Protection Ordinance(SR 814.501, 22.06.94) Art. 7¢]
Aukelol gk A of 2] FelFo] gle.

(3) okAlok 2 o ajofLo}
0 w2

o YA W Awielo] o
T Qow, Brre 4

(&9 : mSv/yr)

gz N
ARG EAR A%
- 53 P 20
-z A 50
Aukele] 7hQ1 A3 1
AFRE 0.05

[ 352)
o vkl g dFFe ojele] M B elo) Ty Maks oy
#7174 ALAR 40 B3 o4& ALARA ZE3 A4,

23) (212 8] Report of the International Regulatory Review Team (IRRT) to Switzerland, 25
February 1999,

24) HLBH  FFAFM, 8% BRFHBBHLEE, A2 AXA 257 E X ot
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