Dose Reduction through Optimized operation
method at High Radiation Area
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1. Backeroungd (2/2)

Intensified management

for high radiation field
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Prevent of unnecessary
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Minimizing of radiation
exposure for high
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2. The mainstatus (1{8)

The main status of high radiation area

The definition of high radiation area

— —o <o <o

€ Excess and excess concern area for dose rate of 1mSv/hr from away 30cm
at radiation source and shield's surface

€ The area of installed device for prevent the trespassing and warning sign

= The definition of high radiation area

The definition of high radiation area

_— e e e e e e e e e A0

& Controlled area : non—-regeneration heat exchanger room[N215] including
29spots
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). The mainistatus (2/8)

The management status of high radiation area

SOEYNET
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). The mainsstatus (3/8)

The management status of high radiation area
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). The mainsstatus (4/8)

The management status of high radiation area

A—

Radiation shielding forrhigh'contaminated equipments and piping etx.

e

riShieIding after install the direct shield/mobile hanger(equipment/piping etc.) J

The valve and equipment for. frequent O&M exclude from shield

nstEian ct radiationt — . F1requent Tecknol /
: hield " ! (not
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2. The mamistatus (3/8)

The meeting before radiation work

; // The meeting before radiation ork in high radiation area

@ Determination and discussion for. tasking method/optimized manpower/time sheet

@ Provide information for working area radiation dose rate, hazard factor, etc

& communication with written form or.verbal for.compliance items during the rest works
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). The mamistatus (6/8)

Operating the radiation label

— -
.. Label Operating forrdaily/weekly/monthly measure point
@ Designation Routine Point for.the maximum radiation dose rate point k
& @ Using the self—adhesive disposable paper products
- K2 Operatlng spot dally(68 spots) Weekly(103 spots) Monthly(27 spots)

T ————
IS T
: G

amtens marllnt | I\Operatingjthelstickerjtypellabel
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DA 521 (Hot Spot)
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Status for radiation exposure history of high radiation area
trespassors

.. @ The number of 0

itelinspectionioperator; V5, etc.): iImE
. M_uniarur ca gic, : 89,093 tnas

Radiation exposure dose

(man-mSv) Major work

Division

£ ]
site survey

Normal operation :
maintenance works

main process maintenance works
——— System operation/the rest works
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3. Main Issues(1/4) OB ALARA Symposiv

Zoning control for high radiation controlled area

Operation radiation(activity)
'8 [abel measurement sign on

. | shield on high radiation area
‘entrance and exit ' | l
A 4

2 |nsufficiency information on entrance > Difficulty for recognzing

Install and operation the lead

| andexit sign equipment/valve type and radiation
- = Difficulty for grasping on exact information after shielding
’1 maximum radiation dose rate point/ = Sjte surveying of operator/mainte
| location nance man
= Unintentional exposure occurrence Unintentional exposure occurrence

when surveying the equipment
» Uninstall shield for frequent surveying
/ operation equipment,, etc
» Issue of imaging control by direct shi
elding

for fresh operation/maintenance
man due to the lack of radiation
informati on

’.L\ Hana I&E




3. Main Issues

Meeting before work

3 » Simply oral/written form notification

= Hard to provide a detailed information
of radiation dose for the equipment or
pipes located in high radiation area

= Jnexpected additional radiation expos
ure occurrence during works
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3. Main Issues(3/4)

[Labeling operation for Hot spot and the daily,
weekly and monthly

Attachme.nt and operation of ~ Self adhesive sticker
the disposable marks

| C—— | N —

N\ | \
» Marks attached at the high > Hard to eliminate the sticker when

temperature parts are decolorized adhesive points are changed
and relaxed. = Unintentional exposure
» Hard to identify ocCERE

= Complicated area of pipes and = |ncreasing the difficulty of the

equipment sticker detachment

’.L\ Hana I&E



3. Main Issues(4/4) B ALARA Symposi

Using the radiation shielded clothes for worker
entrance and exit of the high radiation area

e\l

sing the radiation shielded bsence of neutron shield
clothes made of a high purity clothes during normal

' lead plate ' \ operation ’

A\ N
» Deterioration of activity and wear » Increasing the exposure dose for
sensation R/B workers

» Deterioration of radiation shield = Percentage of exposure dose
efficiency due to plate gap by neutron is 77% in comparison

: .. with total exposure dose
» Lowing of efficiency of workers 2

due to sweat > Needed clothes for the neutron
shield to reduce the neutron
exposure dose
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4. Improved subjects (1/15)

end

Rigid high radiation zoning control

y,

\_
’leqar-@ifem@ia{-@{qﬁ@e-{-iﬁg-pr-@@e-e-diﬁ-g;

| before start—up works
- N

{Improving the label operation

method for Hot spot, _daily, sweekly

L.and monthly sign -

J
™\

r . :
| Improving the shield clothes for E
- | workers who work 1n high radiation area
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4, Impr()\/'ed SUb.]eCtS (2 / 1 5) ISOE ALARA Symposiu

Reinforcement control of high radiation zone

Operation of showing boards to offer the radiation information

6Marking the radiation dose rate \
after photographing high radiation e - o8
field . |
- Providing the visual/detailed radiation |

information
- Classification of high radiation part by color

@ Mark on the main components
such as equipment and valves

— Offering information to new workers
working in high radiation field
- Easy understanding the location of

main equipment and valves - Size[mm] : 297 X 210[A4 size]

@ Running information boards to - Material : Acryl plate(1mm)

offer the radiation information - Indication methods

— Area with doors : 29 spot including N215 High radiation spot : Pink color

— Area without doors : 4 spot including W218 Max. radiation dose rate point : Red color
installation in front of doors with Standing Waiting area : Blue color
\ Information Boards

’A\ Hana I&E




4. Improved subjects (3/15)
-
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4, Improyed subjects (4/15) SOE ALARA Symposia

Enforcement of high radiation zoning control

Operation of the information board for valve/equipment

@ Radiation(activity) measurement & LD
operation of the information board ] [ 1uawn | TMEE
for valve/equipment

(=

= Providing of valve/equipment information
except radiation(activity)

- PM equipment & valves needed inspection
cycle
= PM equipment & valves for inspecting cycle
classified with color
= Separate valve/equipment classified with
specified department(or company)

@ (Operation the information board

for valve/equipment

== Install the information board inside of valve/
equipment or on the back of Suppot steel structure
- Reservation of handling convenience and integrity

of valve, equipment

= Adjust the direction of the information board for
observer, after open the doors

= Separate magnet banding in view of the imaging
position of the information board
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ects (5/15)

7}. Rigid enforcement of high radiation area

4. Improved subj

Improving management methods of radiation shield materials for high radiation area

& Improving!management methods of a frequent inspecting and operating radiation shield materials

— A sliding door made with a Lead glass(enforced plastics) able to show inside
= Rung.i_rll__g,Tag to give information if equipment outside of radiation shied materials

— -
-
==
o
P
—
——
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4, Improved subjects (6/15)

7}. Enforcement of high radiation zone control

Improvement of shield applying methods in high radiation area

<& Ope_ratiOn.of exclusive radiation radiation shield for permanent using after installing
— Radiation shield with lead blocks need not to inspect periodically
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4. Improyved Subject(7/15)

7}. Enforcement of high radiation zone control

he improvement of shield for applying in high radiation area

— Side :'Recycling of used and useless-lead

@ Operate after. modifying the suitable radiation—shield which are properties of equipment(Glove Box) |
— Upper::illead—glass able to show. inside/Window. which is possible open and shut for inspection

Nonzinstallation of. Classificationiof ™ NERecycling of - || Use the recycled

# | the radiation shield o sposalliarges shield | . leadlon the side
N e

Radiation=shielding
from Lead glass

the upper(grip)
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4. Improved Subject(8/15)

7}. Enforcement of high radiation zone control

The improvement of radiation—shield for applying in high radiation field

4 Shielding for damaging spot of shield cover with high temperature
— Use the thermal resistance material for.radiation shielding
— Infilled'frame from using disposal lead blanket

n:’éa:gigon e Damaged i Installation on field
-ﬂ high=temp_ ] after assembling

- IRhotolforfoperationiafteriimproving / |

] D¢ . | . -
A Hana I&E




4. Improyied Subject(9/15)

7}. Enforcement of high radiation zone control

he improvement of radiation—shield for applying in high radiation field

@Rubber'radiation shield(including lead) : Fitness for.complicated shape target and holds flexibility
@agneto—radiation—shield : possible to use easily without hanger

Very flexible shield material

P —— shield on all doors that towards

the hiagh radiation field

[ Installation of Magneto radiation

ORI
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4. Improved Subject(10/15)

ISOE AL ARA Symposiu

7}. Enforcement of high radiation zone control

The management for contaminated equipment after
shielding

\

@ Photo of unshielding of radiation
of high radiation equipment &
operate the information board for
equipment lists

- Size : 297 X 210(A4)

- Position of the operation : front of the radiation—
shield

- Ring form which can be removable easily

- Attach the field-photo for supplying information
valve & equipment after even shielding

- contents on the information board
The name of equipment for radiation shieding
Inside—-photo of radiation shield
Main valve / the lists of equipment

T2 74717 : IRCVO02RE.

\

Operation with attaching photo after radiation shielding
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4. Improved Subject(11/15)

7}. Enforcement of high radiation zone control

Operation of designated interim storage area forH.R.F

:@ month interim storage after.choosing with high active waste over 1.0mSv/hr
@ (date, field, amount of radiation)

@,Plosition of the operation : Crane Control Room(N366)

‘Record the history. of the high active wastes

_-'-l__r‘."—'_-_--..:_l ’ — T g K :..‘l
- 7 _ A
T ti- VY - - - ] d
W » - rs :.. - (¥4 ﬁ\ 11 | :
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I perationloffinterim storage forywastes 88 . _
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4. Improyed Subject(12/15)

L}. Improvement of method of
operation from meeting before work

Operation & Connection on large monitor;

[D
[

ISOE Al ARA Symposiur

@ Operation of movable monitor

— Video recording of High radiation area in reactor
building

- Save the Video in the CD and distribute
to the maintenance office

@ Improvement of method of meeting before work
- Providing the information for increasing visual efficiency before
works

[Inside video, the information board for information, the method
of high radiation equipment and etc.]

- Displaying of video before works meeting

Message orally and’in writfen'form about™

don'ts

do's'and

o,

1756 T s6
L

N

iy’

Gy e
%

latlisaiie

)

¢

| Before! l
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4. Improved Subject (13/19)
55—

Improvement of method of operation from meeting before work

Vianuracture/Operation of specialmovable monitor
@ Video of high radiation field for supplying the information

DEAIMSAYE HEH S LEVEL * 0.0M N223 @ Shooting location

KKHN? - N223[Pump room of
boric

& A iReSAVEIN SY S1aMon

on the pertinent field

- Space level of radiation
:0.04 ~ 0.65 mSv

- Maxium level of radiation
- 1.05 mSv

@ The method of shooting
Video

- Use camcorder and shoot the
high radiation field and
valve/equipment with closing

up
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4. Improved:Subject (14/15)
—

Improvement of method of operation of Daily/weekly/monthly & Hot Spot sign

Product with removable easily, possible to recycle, and with striking form

& Product it with removable easily on pipe & equipment

- Possible to reuse it because of removable things and possible to select banding or magneto
depending on the environment

& Form of light acrylic and back part i1s stainless steel : hardness & light
& Manufacture with recognized type to be showed

- Possible to do a 360-degree revolution with recognize something easily

Band form Vlagneto form Band form
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4. Improvied Subject (15/15)

Operation of improved radiation shield coverall for

workers in the high radiation field.

Rubber & Neutron shield coverall

\

@ Rubber coverall [including lead]
- Convenient & Flexible, and reduction of weight[12.0 — 6.0 kg]

@ Neutron shield coverall
— The 1st Shielding with PE which is good for diffused efficiency then, The 2nd shilding with

J

(3}

~N

~ {Operation of Neutron shield coverall}
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. The results of Improvement (1/2)

Typical effect . & Period of time : ‘09. 01. 01 ~ 12. 31
—{' Méeting for operating ===

(mSv/

Improvment of Rdiation "
shield coverall

for wastes

(a8}l Reduction of exposure dose of
Prevention ofiSpace dose;in/the drum workers in the nuclear reactor, and

! o . ; packing area/ Dose reduction through maximize the shield!effect
200 rr:thir:gl?élrovr\]lglrild video and Operate o decaying of:major; nuclides Po (44.4 —> o.ver 70%)
_ Normal period : Spot inspection. — Wastes on Normal period : — Reduction ofi Neutron exposure
150 and reduction of 82% 150 Reduced 23% 150 doss ik :
— OH period:: Maintenance, and — Wastes on OH period i Reduced 30% — Spot Inspection = 25%
reduction ofi 8%

Supply ofithe infermation, Shoot the

100 A N/l NY) ==

50 . T T [

-10

CALL UL LGUUGBULL UL CAUUSULC UG Yot 102
v
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5. The results of Improvement (2/2)

Incorporeity effect
5 /"’ Prevent error regarding to wrong and

= high dose point when operating in the
high radiation area

y / Improvement of Communication &

Suppling the information for workers in
\ the high radiation area :
mhe advanced radiation safety superv1s1N
through exposure dose with the maximizing

-

T -

| Sight effect -
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6. Future plans (1/1)

Notify to all divisions
2010.12.30

2010.8.28 ~ 10

.
gh radiation field additionally

Installation and manufacturing of radiation shie
and installation for high radiation area

the first half of 2
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