HOT TOPIC REPORT OF BOTTOM
HEADER DEFECTD, YGN S IN 2003




| .,Lu
I Table of Contents

s F v ™

» General Description

» Concept of RX Vessel and Location of Defect

» Radiation Dose Control |

> Repair Schedule of Bottom Header Deftected

» Assessment of Shielding for Bottom HeadefDefected
> Estlmate’d Co.ectlve Doge for Nungbers of Personnel

> Conclusmn



The mechanical department founded that three of eight thermal sleeves
were separated from the safety injection nozzle during one cycle life of
y outage(’03. 03. 17~05.28)

Damaged two location at the surface of RX Bottom

There is no problem in associated with RX vessel integrity
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It is necessary to keep ALARA program both the aspect of appropriate

time and the aspect of allowable limited exposure radiation




 GENERAL ARRANGEMENT«
OF REACTOR COOLANT SYSTEM

2! Hm

Izt‘:ﬁ-’: _'_-IILl thr:thii: I:: E
- \ L{!{I - 3 _1 {
;. 4




RX vessel
— Upper Head= Closure Head
— Lower Head= Bottom Head
— RxVessel Body

¢ Internals of F&/ :
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. _ CordSupport Structure

— Lower Support Structure

— Upper Guide Structure
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FLOW PATH INSIDE RX

RX Inlet Nozzle
== Flow Skirt
=) Fuel Assembly |
mmp. RX Outlet Nozzle
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Location of Bottom Header Defected
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Core Stabilizing . .

Contact Surface
Reactor Vessel
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I Radiation Deose Cantrel
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e Guide line radiation dose control in accordance with
ICRP 60 ALARA program

« Emphasized upon two aspeets both management of
N

radiation control and.achi.eve_rpent of repairs successful
» It is exf¥ected to be taken total 459 man-hours and

9,954 Collective man-mSv
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Radiation Dese Control
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" RADIATION DOSE CONTROL

Radiation Instrument B

# Name : TLD
#t Model : Harshaw 6600
’t 'I’ype L7776

: O‘gl‘: 100 rem

- # Range
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Survey of Radiation daose Around RX Cavity
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RX Cavity with ,
Full Water (140°) Unit:(mSv/hr)
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Radiatiom Dase at CSB

© Data of survey (Underwater Detector) Unit:(mSv/hr)
Inside wall Outside wall
Location
RCB 1 16 ft 1st 2nd 3rd TLD | ADR 1st 2nd 3rd TLD ADR
Surface 2.8 2.7 3.0 4.0 4.0 8.4 3.4 15 35 5.8
l'
1m 42| 44 4.2 1 / 18 1.6 1.1 3 2
1.9m | 49 5.1 4.7 24 2.6 3 18 ) 1.0 0.9
3m 5.1 4.3 5.2 - N 3.0 2.8 2.1 L -
3.9m 15.8 23.4 9.0 16.9 i‘vﬁz 4.0 3.6 2.2 1.8 1.8
44 38 89 f 4
4 svihr | svhr | svnr |7 : B | 1170 ’
6m ..5.'1m - 12gv A - 6,630 | 6,537 | 5,707
7m % ’ 6,718 | 6,776 | 6,120 k
It’s impossible to
8m measure dose rate ; i 7,442 16,947 | 6,500
36 more than 5.1m 142.4 70.6 i e T 3.42 3.49
Sv/hr Sv/hr : Y : Sv/hr Sv/hr




The Level of Radiation Dose Rate
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Location of Survey Maximum of Dose Rate The survey
(mSv/hr) monitor

The Upper Distance
(10 cm) away from 1,902
stabilizing Lug

/7.8m Height point

from the inside bottom Hi—Hi Telector
head (GM tube)

Around Side at CSB




and after shielding
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Radiation dose rate between”before"

Tungsten

Before After Thickness Reduction
Section Shieding Shielding Of rate
(mSv/hr) (mSv/hr) Shielding(cm)

1/1,745
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Repair Schedule of Bottom Header Defected

a0 B et ™

1. Manufacturer

a. Management : GENE company (General Electric Nuclear Energy)
b. Welding under water : UCC company (Underwater Construction
Corporation) M
2. Procedure of Maintenance

The bottom Header defected will be conducted,in accordance with the sealing

welding under water and NDE procedure equip&e\d with attaching seal plate
after performing smoothly with Ring shaped !

3. Total number of personngl(GENE/UQC) ; twén{y two people in number
a. Projveg:t Mar.ger and Su&'r_viscg' : thfgé-people in number
b. Engii*;er and Technician : six people in number
c. QA and QC : two people in number
d. Diver : eleven people in number



Repair Schedule of Bottom Header Defected

1. It was removed internal RX structure from the elevation of 115 ft to the another

Location
2. It was maintained the elevation of water to the 123 ft
3. ' The tungesten of shielding was established to be decreased the level of high

radiation in the surrounding of RX bottom defected.

Vertical "Shic;l_g_iing
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Diver Sled Ground Plan of Job Process
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Status of Diver Shield Sled Establishment

Side view of job process Establishment of Seal Plate
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I Procedure of Seal Plate Set Up

[Pic.1] Le’%'.restgz [Pic.2] set up sealing pin [Pic.3] job termination



Welding
Flip Lens

Heavy Duty
Reinforced
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Boots
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I Assessment of shielding
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The Shielding Material for diver sled and shielding was
made of tungsten metal taking into consideration various
features such as the density of shielding material, strength,
the thickness and effects | %
\
1) Materials : Density 10 with tungsten metal
2) Shielding Thickness ¢ ovédr 14@m(it maintains below
1.0 mSw/hr after shielding)
3) Height : over 1m
4) Shielding Range : 120°~360°
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Total Estimated Collective Dase
—————

1. Precondition of Calculation

a. The Estimated collective Dose is evaluated in two aspects both
without shielding material and with shielding material, the upper core
stabilizing lug within a radius of 0° angle as Known the maximum radiation
dose with 1,902 mSv/hr \ N

b. The Estimated working time for Diver : 11 man-h%gotal time of this job
was represented by GEN E/UCG_'convany .

c. The Estim-aﬁd W(ﬂ(,ing time for Assistant worker : 448man-hr

<7day X 8man X 8hr>

d. The Estimated collective dose in Both the aspect of withouting Diver shielding

sled and the aspect of with Diver shielding
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Total Estimated Collective Dase
—————

2. Estimated Collective Dose( 55.8 man-mSv )

Situation of withouting diver shielding sled Situation of with diver shielding sled

Dose Total

Total rate Estimated collective

Section Doserate  poiated time  collective

maximum - maximu time dose
(man-hr) dose —

- m (man-hr) (man-
(man-mSv) (mSv/hr) mSv)

(mSv/hr)

Main
worker

AUX
worker

Total
collective dose
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RESULT DATA

man-mSv -~
400 -

200 -

H
9954
A 55.8
€

Expected Data VS Result Data

A : Expected Collective dose without shielding.
C : Actual Collective Dose with shielding.
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