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Description Cutting Plan | | Cutting Plan I
Basket(Drum) 200 Liter Drum MNZIR7|
Total Cutting Length 530 m 250 m
Number of drums(200 Liter ) 484 ea 30 ea
Number of cut-off pieces 510 ea 152 ea
Cutting Time(Hr) 1105

Insulation

= |.D. : 3.4m / Height : 9.7m / Thickness : 168mm

= Weight : 187ton
= Material : SA 508 / Inner wall STS clad
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i Thermal Cutting

<KHNP, 2nd International Workshop on Nuclear Decommissioning of Aging NPPs In Cooperation with IAEA>
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Mass | Volume | ZAtS
1xe e
] (ko) | (m?)
Baffle plate 5TS-304 9523 76.40
RV Z|C} S Al Barrel STS-304 | 30472 | 24448
Hot/Cold Leg (Max.~430mm) 54 Baffle former STS-304 | 2612 | 2096
Thermal shield 5TS-304 23,697 19013
i Upper support assembly STS-304 6153 | 4937 | 2HEY
] LY Upper core plate STS-304 1,534 12.31 HE=9
] Tl a Guide tube STS-304 | 8419 | 6755 [ SHEY
Rt = Cold leg
¥ s Upper support column STS-304 | 20,713 | 166.18 | 2HEY
Faster tool e B —
Sy =] Thermo-couple column 5T5-304 45 0.36 SVSER
(Baffle former Bolt) o MRk 2
o357 ( =% OI 'é! Hold down spring 5TS-304 618 496 SHES
Core Barrel i EET —
Lower core plate STS-304 1,682 13.50 HES
d . Lower Cor Plte Core support plate STS-304 4192 3363 | SHEYH
RVI Z[Cf H sl i =8 [ second rt plat STS-304 1284 | 1030 | 2H=Y
== T 1) Rodil Support sz econdary core support plate - . . = K=
(Max' ~340mm) insrumentton Secondary core support column STS-304 7,776 62.39 | SHES
Secondary Support Assembly Thimble Guides
Core support tube STS-304 665 53 | 2HEH
LE2Y| Carbon Steel | 185,397 1,465 HEL




3 HH&E - Cutting method

Category

Methods

Thermal

Chemical Energy
Sources

Oxy-fuel cutting

Metal powder assisted oxy-fuel cutting

Oxygen lance

Electrical Current
Sources

Plasma cutting

Oxy-arc cutting

Electric arc water jet cutting

Electric discharge machining

Contact arc metal cutting

Contact arc metal drilling

Laser beams

Laser beam cutting

Oxygen assisted laser beam cutting

Laser sublimation cutting

Mechanical

Shearing

Sawing

Grinding

Explosive cutting

Orbital cutters

Milling

Hydraulic cutting

Cutting and de-coating with pure water jets

Cutting with abrasive water jets
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o 21Ul H - Plasma arc Cutting

S -LELYVER-T

E2t=0F =L (Plasma Cutting)
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Plasma Gas  Shielding Gas

|

Tungsten
Electrode
Shielding
Gas Nozzle
DC Power Supply Water Cooled
406
69 v Nozzle

Plasma Arc (
Workpiece / v
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o 2HH A - Plasma arc Piercing

¢ Eei=0} of3 u o4

HF HF |
i electrode ° clectrode
o DME[7} S Otg| Lt MT CHAO| HALO| A

o o

S8t Z 2 plasma cuttingS 2|8} plasma A1

piercing2 T3

Power Power
@ source source

& Ot3 (Double Arcing, DA)

Nozzle Nozzle
B B

Piercing Z=0f 2} & Of37F 2 Double
og ola Main arc Main arc arcing

> H= o

= Piercing hole area ¥ DA affected area 37} C C

- Piercing AlZH 57t Material Material

@ Zd o3 g G = ot &

kM B S of3 RS 2t g 5 Qe 2Ho =HS otofet

Cl2 of3 wae 2 A|ZH S7t U 2%t H7|2 |f1> ‘
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a8 A=

¢ Hof mpef Sef=0f of3 njoj¥el F&0| Eekd

o =Z-AH AH2|(SOD), =& type, MF, A

o
1n
=

Ex) = &-AMH AL
A|HETY Ex) Nozzle shape

Electrode Nozzle

v Current

- Plasma current decide the arc heat source, arc

pressure, which is the dominant physical model
in plasma cutting process

Vi X2+ 2 - ,Ll|2 r2
UAQA(X'V):UAZ zexp[— yJ Pa = 7:2 > eXp| —

2r2

Main arc

r} Azer, 2r,
Arc heat source Arc pressure
C
Specimen @ ’“
CE-ANEH AHE| | & AH FH 1 Nozzle decides the cutting FE-ANMH A2\t ME, Al SH O w2}
> e o EX gas flow Ol37} AT Atcheiof Ojk|= YEe A3




High speed camera
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Cutting image
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Variables Results
No Thickness| SOD | Current Area (mm?)
Pr (s tr (s DAT (s) |DAR (%
mm) | (mm) | (A [DAaffected] Hole | T | 7O © (%)

1 5 1 145 61.61 23.6 0.4 2.8 0.9 32,5 Thickness

. AHO| 7
2 5 1 180 83.23 54.2 0.4 3.7 2 54.8
3 5 2 145 24 24.2 0.3 0.4 21 Stan_d—off distance(SOD)
4 5 2 180 32.59 18.6 0.3 0.2 10.4 Al =] Ae|
5 5 3 145 22.6 18.8 03 13 0 0 Current
6 5 3 180 24.29 20.6 0.3 0 0 : Plasma Arc AH|0| Yo HE4f
7 5 4 145 24.64 20.1 0.3 0 0 Area
8 5 4 180 2411 19.5 0.3 0 0 : ArcOl 2|8l SHSO0{Zl A|H AtCoio| 1 o

= skl O =

9 5 5 145 23.03 19 0.3 17 0 0 (CIS o2 &5 % & FH)
11 10 1 145 84.95 34 3 7.1 6.4 90.2 : OF3 s} Ol AlH piercing”HA| 221 AlZE
12 10 1 180 97.9 64.1 15 3.7 3.2 83.3 Total time(t,)
13 10 2 145 72.31 38.3 1.6 1.2 39.2 S ArcZt SX[E B A7
14 10 2 180 75.67 63.7 1.3 1.3 425 .

Double Arc time(DAT)
15 10 3 145 44.84 38.3 1.2 2.6 0.8 23.9 Double Arc7} SX|&l = A|7Ho| &
16 10 3 180 60.98 34.6 1.1 2.4 1 445
17 10 4 145 38.84 32.4 12 2.6 05 17.6 Double Arc Rate(DAR)

. _ZDAT _\ 100 (%)
18 10 4 180 42.41 33.4 2.3 0.3 12.3 Total time
19 10 5 145 40.56 35.3 25 0.3 11.1
20 10 5 180 46.98 40.1 0.8 2.5 0.8 33.2
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DA affected & Hole area &7

(a) Hole area

(b) DA affected area
H ACHHO| DA affected?} hole #F
0

|2st = HHY A4t

Piercing time & Total time &%
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When the arc penetrates the specimen

Specimen
Arc at the bottom of
specimen(SOD 1 mm)
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time(s)
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Double arcing rate Hlul

Double arcing rate

Double arcing rate (%)
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——— Current 180 A, thickness 5 mm
Current 145 A, thickness 10 mm

—+H&— Current 180 A, thickness 10 mm
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Stand-off Distance (mm)

> Stand-off Distance | = Double arcing rate 1
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» Thickness t+ = Double arcing rate 1

Double arcing rate (Current 180 A)
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Thickness (mm)
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Double arcing rate Hlul

Double arcing rate (Thickness 10 mm)
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Dielectric film
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. Spatter
o' Woe
&/ e Material

Dielectric film

Nozzle

\|

Spatter

e Material

Occurrence of Spatter

Nozzle

Double arcing

Spatter @ Material

Spatter attachment

~—

Double arcing
Spatter

e Material

Nozzle

®I

Reinforcement of double arcing

> Thickness t = Spatters

Anodic nozzle and double arcing

I-EkT

» Stand-off Distance | = =&0| ME7} S E 7t

> S0 MRt 5 3
7ts80] =O0I=

42 Double arcing &4
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DA affected area & Hole area Hiul

Double arcing affected area

120 .
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DA affected area & Hole area Hiul
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DA affected area & Hole area Hiul
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Piercing time Hlnl

Piercing time (s)

25

151

0.5

Piercing time for penetrating

—O— Current 145 A, thickness 5 mm

—>*—— Current 180 A, thickness 5 mm
Current 145 A, thickness 10 mm

—+H— Current 180 A, thickness 10 mm

I 1 1 1
2 3 4 5

Stand-off Distance (mm)

> AlE SH7t FIHYE S5 Stand-off Distance2| 20|

2K

» Stand-off Distance | & Thickness 1

> Double arcing rate t = Piercing time 1
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Main arc

Material

electrode

Nozzle

Double arc
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