Begin Your Best Partner With SUNWOO

INTRODUCTION FOR TECHNOLOGY
OF PIGGING DIVISION
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Begin Your Best Partner With SUNWOO

1. 42U & Pig Cleaning
Purpose
Procedure
AHEEH
Grade H9
Inspection 7|&
LT & R/T X flet 2|2 57t
AlHH{ 2 Pig Cleaning Photo

. Intelligent Pigging
(In-Line-Inspection/ILI)

Purpose

Inspection Scope

Procedure

Cooperative Inspection Company
Inspection Equipment & method
Intelligent Pigging Photo

2. Pig Descaling
Purpose
Descaling CHAMHf 2
Procedure
AHEEH|

Descaling Photo

<
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4. Pig Evacuation

3. Pig Decoking
Purpose
Decoking CHAHHE 2
Procedure
AHEZH|

Decoking Photo

* Purpose

» Procedure
« ALEZEH|
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Total Pipe Line Cleaning Service

Sunwoo Total Service,co,.ltd.

1. 242 Pig Cleaning

1-1 Purpose

1) B2 X H 25 L opHez Qgh 2 LHRo| HHE = HA

7) HE Y HjEL T2 EES 0 MU X HF2 FE| et

ATLT M2 EOA



Total Pipe Line Cleaning Service e

Sunwoo Total Service,co,.ltd.

1. 242 Pig Cleaning

1-2 Procedure

1) Site Survey
> Pig Cleaning ™ ®1&S TAISIO 2ALE 3 3 20| HX| ¢|X|F mt2stH, Pig Cleaning?]
Hojole ot sizM e oSt

2) =H|&H

> Pig Cleaning= ¢|5l0] Valve , Spool, A& & €2 A 510 2SS SRS}

3) Launcher & Receiver %]
> 2t El Z 70| Launcher % Receiver2 A X|5t1 AccessoryRFE XS0 Pig7l THE
Ol Al stC}
AA L .

4) Air Blow
> Air Compressorg AF&510] Air Blows & A|SHC}
(O] M| Dust ®|H)

5) 2HE Test Pigging
> Brush Pig 2| S 0{ & E 1est7| fI8t Pigging, Hydro-test £ THF = M7 CHH o2& X
x7| o|2&E H|A (Grade "B"= H|2|)

6) Brush Pigging
> Z& 3t power Brush7t Z2HEl PigE A2610] &, 87 Spatter S2 M| AHEtC}.
(Grade "B"= H|2l)

AFAR M E[O) A



Total Pipe Line Cleaning Service

Sunwoo Total Service,co,.ltd.

1. 242 Pig Cleaning

1-2 Procedure

7) Swab(Sponge) Pigging
> Brush Piggingat 'H510] PiggingS StH, O/ M| O| =& % Brush Pig0il 2|5l Hlj2tut 22| E
= 9 Dust H|#

8) Inspection
> Final Pig(Sponge)2| ZETHHO| Ha Dust HF FHI7t oli'd 22| Grade 7|E ¥ UIf HAI=E
e

9) Air Blow
> dAgtE £ THRI15/d0| 9= O|M| DustE Air blowingst0{ X|7{StC},
Q

Ok
>
re
Hu
HL
kl
x
il
0x
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=
M

ATAR MQEOA



Total Pipe Line Cleaning Service
Sunwoo Total Service,co,.ltd.

1. MU} Pig Cleaning

1-3 AF2 %]

1) Launcher & Receiver

|

T H|

I

General

bbb A2
Pig Launcher & Receiver MM Grade A2

Informal Grade “B” AlE

Pig Launcher & Receiver




Total Pipe Line Cleaning Service
Sunwoo Total Service,co,.ltd.

1. 242 Pig Cleaning

1-3 AF2 %]

2) Air Compressor

2= AFH| AREI H| 2
& @,jw,o.;mgr A

Air Compressor ,-‘ i Grade
b i A8

ATAR MQEOA



1-3 AF2 %]

Total Pipe Line Cleaning Service
Sunwoo Total Service,co,.ltd.

1. MU} Pig Cleaning

3) Pig

T = A8 Grade £ 3

Swab Pig HH| Tee ™ Reducer

(Sponge) Grade ALE Si7ts
Grade “AA” 'A” Tee % Reducer

Foam Pig AHE sit 2 7Is
Grade “AA” 'A” Tee % Reducer

Brush Pig AHE sit = 7Is

ATARIN ML E)A




Total Pipe Line Cleaning Service
Sunwoo Total Service,co,.ltd

1. MA

Hi 2 Pig Cleaning

1-4 Grade 49|

1) GRADE "AA"

1-1) 82| : YT CLEANINGO| 27 &= til% +&ot0xt 5t Hi g
1-2) M Hlgt: b2, EA STEAM HI 2 I I ZHALo| X| g ul 2
1-3) Inspection

TEdA: £ OER

@ Rust & Dust : HARD SCALE, 8% SLAG, 4} CHIP, MILL SCALEO]
O-Io-lol:ol-

® Lh2HiE : FXEHAR AL

2) GRADE “A”"

2-1) 49| : Hij2Lf ROl = Bl O|=& HAH , +=HA

2-2) M ZHl 2 : PROCESS Line

2-3) Inspection
TEdA: & OMER

@ Rust & Dust HARD SCALE , 7 SLAG, 4 CHIPO| io{o} &t
3) GRADE “B”
3- 1) I-Io|

Hi 2t 22 S.Cie o= E H|A
3-2) M-ZHl 2 : UTILITY Line

3-3) Inspection
TEdAl:

@ Rust & Dust

=3O
—oTrT
Soid o| =& o] glojof &

ATERIM M0 B[O




Total Pipe Line Cleaning Service

Sunwoo Total Service,co,.ltd.

1. 242 Pig Cleaning

1-5 Inspection 7|&

1) dArdE
: Final Spo ge Pi
=E510] 1 B

g= 7IE Yo = TS0 pige| #HO 2 2E SHEE HEE Duste ZO0|S
t0| AL 7IEX| ol UL HAIE 2= oIC f

2) AAZ|E% : TR mm (0~1 km)

Size
L h 4|l n n 1 n 12" 14" 1 n 1 n 2 n
engt Grade 6 8 0 6 8 0
AA 3 3 5 5 7 7 9 9 11
Om~
250m A 4 4 6 6 8 8 10 10 12
B 6 6 9 9 11 11 14 14 17
AA 4 4 6 6 8 8 10 10 12
250m-~
500m A 5 5 7 7 9 9 11 11 13
B 7 7 10 10 12 12 15 15 18
AA 5 5 7 7 9 9 11 11 13
S0k A 6 6 8 8 10 10 12 12 14
Tkm
B 8 8 11 11 14 14 17 17 20

ATARIN ML E)A



Total Pipe Line Cleaning Service

Sunwoo Total Service,co,.ltd.

1. 242 Pig Cleaning

1-5 Inspection 7| &

3) AAZIZ=E : T mm (1~3 km / 3km O] 4

Size
Length |50 4" 6" 8" 10" 12" 14" 16" 18" 20"

AA 6 6 8 8 10 10 12 12 14

1km~2km A 7 7 9 9 11 11 13 13 15
B 10 10 13 13 16 16 18 18 21

AA 7 7 9 9 11 11 13 13 15

2km~3km A 8 8 10 10 12 12 14 14 16
B 11 11 14 14 17 17 20 20 23

AA 9 9 11 11 13 13 15 15 17

3kmO| At A 10 10 12 12 14 14 16 16 18
B 14 14 17 17 20 20 23 23 25

ATAR MQEOA



Total Pipe Line Cleaning Service

Sunwoo Total Service,co,.ltd.

1. 242 Pig Cleaning

1-6 L/T & R/T AX|E flet x|2E 7

1) Pig Launcher & Receiver 2 XM 2 HAY AL
| HaZt |
Pipe line " N N | Pipe line
Size 2" 4" 6" 8" 10" 12" 14" 16" 18" 20" 24"
"(el:]'g:)h 1,000 1,200 1,500 1,800 2,200 2,500 2,700 3,000 3,800 4,200 4,800

2) Elbow (90°) A2 %x|AZ7H

Pig
Trap

—|——
—

Size 2" 4" 6" 8" 10" 12" 14" 16" 18" 20" 24"
L(er:g“t)h 400 400 500 550 650 800 900 1,000 1,200 1,300 1,400

ATAR MQEOA



Total Pipe Line Cleaning Service
Sunwoo Total Service,co,.ltd.

1. MU} Pig Cleaning

1-7 /AU £t Pig Cleaning Photo

1) Pig Launcher Trap

Launcher Trap

Launcher Trap

AFAR MO E[OA



Total Pipe Line Cleaning Service
Sunwoo Total Service,co,.ltd.

1. MU} Pig Cleaning

1-7 /AU £t Pig Cleaning Photo

1) Pig Launcher Trap

;. ‘..f.iimﬁﬁ‘- et
R e, (N
e ":EI:'. t ,,f.\' .

L : S B O M~

Wl
g4 S

o —
g )
T o——

Launcher Trap

Launcher Trap

AT M9 EfoA

Total



Total Pipe Line Cleaning Service

Sunwoo Total Service,co,.ltd.

1. MU} Pig Cleaning

1-7 /AU £t Pig Cleaning Photo

1) Pig Launcher Trap

_ 3 _\ ’ - |
et )
v‘\ \ N l"l!\ E ‘E

o

Launcher Trap (Blind)




Total Pipe Line Cleaning Service
Sunwoo Total Service,co,.ltd.

1. MU} Pig Cleaning

1-7 /AU £t Pig Cleaning Photo

1) Pig Launcher Trap

Launcher Trap (Blind)

ATARIN M2 Efo) 2

otal



Total Pipe Line Cleaning Service
Sunwoo Total Service,co,.ltd.

1. MU} Pig Cleaning

1-7 /AU £t Pig Cleaning Photo

2) Pig Receiver Trap

Receiver Trap

Receiver Trap




Total Pipe Line Cleaning Service
Sunwoo Total Service,co,.ltd.

1. MU} Pig Cleaning

1-7 /AU £t Pig Cleaning Photo

2) Pig Receiver Trap

Receiver Trap (Blind)




Total Pipe Line Cleaning Service
Sunwoo Total Service,co,.ltd.

1. MU} Pig Cleaning

1-7 /AU £t Pig Cleaning Photo

3) Sponge Pigging

Sponge Pig &%t Sponge Pig &%}

AFARI MQEA



Total Pipe Line Cleaning Service o

Sunwoo Total Service,co,.ltd.

1. 242 Pig Cleaning

1-7 AU 2 Pig Cleaning Photo

3) Sponge Pigging

Sponge Pig &%t Sponge Pig 2|+

AFAR M E[O) A



Total Pipe Line Cleaning Service
Sunwoo Total Service,co,.ltd.

1. MU} Pig Cleaning

1-7 /AU £t Pig Cleaning Photo

3) Sponge Pigging

Sponge Pig 2|+




Total Pipe Line Cleaning Service

o=

Sunwoo Total Service,co, ltd.

1. 242 Pig Cleaning

1-7 AU 2 Pig Cleaning Photo

4) Brush Pigging

'EEEEREREEREN

-
-
-
-
-
-
-
-
-

Brush Pig &%t

Brush Pig &%t

AFAR M E[O) A




Total Pipe Line Cleaning Service
Sunwoo Total Service,co,.ltd.

1. MU} Pig Cleaning

1-7 /AU £t Pig Cleaning Photo

4) Brush Pigging

Brush Pig &%t

AFARI MQEA

Tota



Total Pipe Line Cleaning Service

Sunwoo Total Service,co,.ltd.

1. MU} Pig Cleaning

Pig Cleaning Photo

4) Brush Pigging

WAL
CART

LAY v
“).\.;\\‘,_h
\ ” 3

]
)

Brush Pig 2|+




Total Pipe Line Cleaning Service

Sunwoo Total Service,co,.ltd.

1. MU} Pig Cleaning

1-7 41 2H[2t Pig Cleaning Photo

5) Sponge Pig Inspection

I,
s
Bl

i
e

)4 -

N
i

Sponge Pig Inspection




Total Pipe Line Cleaning Service
Sunwoo Total Service,co,.ltd.

1. MU} Pig Cleaning

Before Cleaning

AT SR ECI



Total Pipe Line Cleaning Service

Sunwoo Total Service,co,.ltd.

1. MU} Pig Cleaning

Pig Cleaning Photo

6) Pig Cleaning Before / After

Before Cleaning

After Cleaning

Elol=



Total Pipe Line Cleaning Service

Sunwoo Total Service,co,.ltd.

1. MU} Pig Cleaning

Before Cleaning

After Cleaning

)
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Total Pipe Line Cleaning Service

Sunwoo Total Service,co,.ltd.

1. MU} Pig Cleaning

1-7 /AU £t Pig Cleaning Photo

6) Pig Cleaning Before / After

Before Cleaning After Cleaning

AFAT M9 Efo) &



Begin Your Best Partner With SUNWOO

2. Pig Descaling




Total Pipe Line Cleaning Service -
Sunwoo Total Service,co,.Itd.

2. Pig Descaling

2-1 Purpose

3) A2 ; BB 9 U U

2-2 Descaling CH&hul 2t

[

1) i 4|7t Water2 O|20{Zl H|4 HjZH, 8

-

i

S 0| CHf &fuf&to|C}.
2) E} Cleaning(Chemical, Steam, Water jet etc.) &

) 2ol H|5to] AHz|(2%20km)0l| H|2Fo| giom HYEto|
HEQo] 2t THY A3 0] 7SSt (Ef Cleaning 2INAB)
47| g2 Qlet Et 3% HL} PiggingS & 0| 8.

3) AN : SO HAF X LHAIE

ATARIN M9 EO=



Total Pipe Line Cleaning Service

Sunwoo Total Service,co,.ltd.

2. Pig Descaling

2-3 Procedure

1) Site Survey
> Pig Cleaning ™ ©1&2 TAISIO 2ALE 3 =3 20| HX| £|X|§ mHdtH, Pig Cleaning?|
e IR R T

2) =H| %Y
> Pig Cleaning2 %510 Valve , Spool, A1E & 52 MA 5o =S 7tE SHE SO}

M

3) Launcher & Receiver 2X|
> 2tHEl 70| Launcher 2 Receiver2 HAX|5t1 AccessoryRFE HAXISH0 Pig7t TAHE
A AH eiCt.
4) Receiver= Scale2| H{ZE0| 80|38} = 5 Drain HoseE dX| 5lH, 2 A| Temporary Water TankE
X510 Scalell H|+F £2| HfETHC}.

=
> Hydrant or Pigging Water Pump % Water Hose ¥ &

ATARIN ML E)A



Total Pipe Line Cleaning Service

Sunwoo Total Service,co,.ltd.

2. Pig Descaling

2-3 Procedure

1) Site Survey
> Pig Cleaning ™ ®&S BAISIO 2AREH 3 =3 2t0| HX| ¢|X|F mt2stH, Pig Cleaning2|
ool o} siZM S nfATICE

2) EH| %Y
> Pig Cleaning= $|510{ Valve , Spool, A& 7 &= M A oo &S HS 2 ETHCL

[

3) Launcher & Receiver & X]
> ZEEl Z7H0]| Launcher X Receiver2 A X|5l1 AccessoryRE AX|5t0] Pig7t THE £

AA tCt.

4) Receiver= Scalel| Hf=0| 80|38} =% Drain HoseE 2X| 6, 2 A| Temporary Water TankE
A X510 Scaledt W& &E2| HiZTHCL.

5) ot Q] oA

Ho & L&

> Hydrant or Pigging Water Pump 5! Water Hose & &
6) Water Flushing & AP 22l

Pig Descaling&'d2 &S &S WaterE ALE5H0] A|S5l= SHO|E 2, Water Filling 3 Water
FlushingS & Al5H0] CH&fHl 22| 2FEH (2Hel °:|-=|'-, Scale F&)& mtestH, o[, Pig Launcher 2}
Recelver°| ot gl O 22 Check 60 AP EHQISICT,

(AP $4212 Pigging T/%2l ChMRS] SLE RF 3 Scaled] M BIE HY) o 1geppa



Total Pipe Line Cleaning Service
Sunwoo Total Service,co,.ltd

2. Pig Descaling

2-3 Procedure

7) &8 Test Pigging(Foam Pig)

> Soft Typell| Foam Pig & A-&0o10] HYj £ .I'.I-E Test U
A5t Foam Pig2| AtEfZ HY2H LY

| 7] O| =& S H|7{etct
52 MEl U Scale9 ’HE njetst o~ QILCt,
8) Pig Descaling(Brush & Metal Pin Pig)
> Scale M7 & ¢l5ll Hard typel| Pig & A& 2| BHE5l0{ Scale2 2HHS| H|HTHLL.
9) Water Flushing & AP 20l
> = 7h5 M0 9=

AT I '" Scalea X-"j-l'é'l-jl_l. EAIo'" AP
(AP B2 Pigging ™/ 9| CAHj o] SHEl f2

kot

ol

Scale®| M| 21l

=¥

*

= L=

210l
10) Dewatering & Dry Pigging(OptionaI Operation)
> CHeFHi 20| ~F0| 2= Dry &Ej0|0{oF E Ol, Air Compressor &
PiggingS &AISI0] &S =X A|ZIC}H

0| 85}0{ Swab(Sponge)

ATARIN ML E)A




Total Pipe Line Cleaning Service

Sunwoo Total Service,co,.ltd.

2. Pig Descaling

2-4 A %]

1) Launcher & Receiver / Water Pump

I

a}
o9
>
rA

H|

!

?.

General
Pig Launcher & Receiver

Engine Water Pump

Pigging Water Pump (2.5m3 / 15bar)

AFARI MQEA



Total Pipe Line Cleaning Service

Sunwoo Total Service,co,.ltd.

2. Pig Descaling

2-4 A %]

2) Pig

HI

?.

FH[ A

Al Grade

=
£ 3

Foam Pig

xX7| #&
Test

>SotoZ SOIE|= M| HA(Scale BE)
of w2} SizeE X|I'|'6'|-0=| AL stCt,

> CH&HHf o] HEHE 7t + RALCL

> 27| O|M| ScaleO| HiZEIC},

Metal Pin Pig

Descaling

> Hard type pig2| E™ Metal Pin2 &%}
5tof c Al i 9| Hard Scale M| $tCt.

DEHAI-HH.LI-Ol A °| _ﬁo'" [[l'E-I' SIZGE
MKl i A|7|H, Final Size= A2
105%7tX| A+ gtet.

Brush Pig

Descaling

D> 2L E o] A E|0| Q= Scale® BrushZ
FO{ Lt

> CHAtH 2| Aol ZA0 UIZ} SizeE
HXI EAl7|H, Final Size= LHZA2
105%7tX| At-&tCt.




Total Pipe Line Cleaning Service

Sunwoo Total Service,co,.ltd.

2. Pig Descaling

2-5 Pig Descaling Photo

1) Descaling Launcher / Receiver Trap

Launcher

Receiver

ATARIN M2 Efo) 2

otal



Total Pipe Line Cleaning Service

Sunwoo Total Service,co,.ltd.

2. Pig Descaling

2-5 Pig Descaling Photo

2) Descaling Before / After

Before Descaling After Descaling

AFAT M9 Efo) &



Begin Your Best Partner With SUNWOO

3. Pig Decoking

AFAR MO E[OA



Total Pipe Line Cleaning Service

Sunwoo Total Service,co,.ltd.

3. Pig Decoking

3-1 Purpose

1) Decoking ‘82|

Heater, Reboiler & 2™ & Tube LHHO0|| A E DZHAXO| Coke(Et2tE U EIME)E HAHSH= A.

Mo
*

2) Pig Decoking =X
Tube {0l ¥ El CokeZ Pig Decoking 3HE £3510] H|AHsl0] & MY X} U L2 ASO
[t Fouling , Bulging &4 O|AH0| WX|5t10 Tubel| =HAHE U of|{X] =4S WX| SHof

=Ho| k.

3-2 Decoking CH4rHH 2

1) M BHE £dsl= HIQAIEL| ZHE Heater XU Reboiler Tube S

[e)

| Xt0]7} A= ¥ FAISICL.

ATAR MO E[O] A



Total Pipe Line Cleaning Service =

Sunwoo Total Service,co,.ltd.

3. Pig Decoking

3-3 Procedure

1) Site Survey & EHAE
> Pig Decoking ™ ®%& S EAISIO| ZA}L
Zojeels ftor siZx-S OpEciCt.
EHE HESI0 Decoking L4 Tubel| £§7% & ufe}stLl.

o
g
E
m)-

4X| 2% & n}etstH, Pig Decoking®l

2) &H| &

> Pig Cleaning= ¢|5l0] Valve , Spool, A& & €2 A 510 2SS SRS}

3) Launcher & Receiver 2X]
> EEE Z7H0]| Launcher XU Receiver2 M X|5l10 AccessoryRE AX|810] PigZ7t THE &

A stCt.

4) Receiver= Scale2| H{E0| -'E"-O|°}EE Drain HoseE ‘AX| 50, R A| Temporary Water TankE
X510 Cokelt 5 E2E| HiZTHCL.

5) 45 H 9E

> Pigging Water Pump 3 Water Hose ¥ Z

6) Water Flushing & AP 20l
> Pig DecokingSH2 &S H S Water2 AHE5}0 *I-T'-'é'l"‘ S
FlushingS & AISHO] CH &8 22| 4FEH(2}e °1—r, Coke BE)S
Receiver?| &2 AU 2 Check 5t AP &QI5tCt,
(AP =12 Pigging Jc'|/—'~?—°| CHAf 2ho| SHEEl Q2 Gl Coke®| XA ZIHE é.‘3.,‘)

0|22, Water Filling % Water
ntotstm, o, Pig Launcher 2t

LT MO EjO)A



Total Pipe Line Cleaning Service

Sunwoo Total Service,co,.ltd.

3. Pig Decoking

3-3 Procedure

7) Soft Foam Pigging
> Soft Type2| Foam Pig & AI&5}0{ X7| 0|§§!; H| A stCt.
T %5t Foam Pig2| YE = B2t LH 7 HEf 2 Scalel| H= & moted o= QUL

8) Hard Foam Pigging
> Coke HIHE 2IsHl Hard typell Pig & A2 3| =250 CokeX| 7 BtLCt.

9) Metal Pin Pigging
> Hard type Pig EHO|| Metal Pin2 Z%}8t pigE A2510] Tube LI 50| 1AHEl CokeS
Metal pin2 2 FO{L{ 0| 2H3S| K| 7 StC}.
( CokeQ| AENOf| [}2} 43| i)

10) Water Flushing & AP 29I
> THE 7ts5440| = O|M| CokeS AT T SA|0 AP O,
(AP 2012 pPigging M/£ 2| Cifuljge| 2t E [ 9l Cokel| A E1IE =HQl)

11) Dewatering & Dry Pigging(OptionaI Operation)

> CHefieto] 20| & Dry *EH°|01°|= Z mff, Air Compressor £
0] 8510 Swab(Sponge) piggingS MA|5l0] HiZS X AlZICH,

ATARIN ML E)A



Total Pipe Line Cleaning Service

Sunwoo Total Service,co,.ltd.

3. Pig Decoking

3-4 AFEEH|

1) Launcher & Receiver / Water Pump

M

al
Lo
>
rA

H|

!

?.

General

Pig Launcher & Receiver 25" ~ 10

Engine Water Pump

Pigging Water Pump (2.5m3 / 15bar)

AFAR MO E[OA
AT S22 01



Total Pipe Line Cleaning Service

Sunwoo Total Service,co,.ltd.

3. Pig Decoking

3-4 AFEEH|

2) Pig
T =2 ZHH| ALZ AlE Grade £ 3
>§oto 2 #HolE|E= MO Ha(Scale HE)
. o x| 2E of 2t SizeS X|HS}o] rgs_
cam g Test > ool YelE st 2 etk

>27| O0|M| cokeO| HYZEIC},

> Hard type2| PigE AI&3}0{ CokeE
M AHStCt.

Decoking > CH &l 2to| #Fo| K40 2 SizeS

Xt S A|7| 0, Final Size= LHZ2|
105%7HX| AtEetCt

Hard Foam Pig

> Hard type pig2| ¥ Metal Pin2 %%t

510] CHAMHH& Li¥ O] Hard Coke M| 7{StC}.
Decoking D> CH & Efj 22| 2ol a0 e} s|zeE
™At &jAl7| O, Final Sizes LA
105%7HX| AtEetC,

Metal Pin Pig




Total Pipe Line Cleaning Service

Sunwoo Total Service,co,.ltd.

3. Pig Decoking

3-5 Pig Decoking Photo

1) Decoking Launcher / Receiver

Decoking Launcher Decoking Receiver

ATAR MQE[OA



Total Pipe Line Cleaning Service

Sunwoo Total Service,co,.ltd.

3. Pig Decoking

3-5 Pig Decoking Photo

2) Decoking A2 %HH|

Decoking Water Pump Decoking Water Tank

AFAT M9 Efo) &



Total Pipe Line Cleaning Service

Sunwoo Total Service,co,.ltd.

3. Pig Decoking

3-5 Pig Decoking Photo

3) Metal Pin Pig Cleaning

Metal Pin Pig &%}




Total Pipe Line Cleaning Service

Sunwoo Total Service,co,.ltd.

3. Pig Decoking

3-5 Pig Decoking Photo

4) Sponge Pig Cleaning

Sponge Pig &%t




Total Pipe Line Cleaning Service

Sunwoo Total Service,co,.ltd.

3. Pig Decoking

3-5 Pig Decoking Photo

5) Scale % Coke 2|

|~ @ ngep

Scale % Coke 2|




Total Pipe Line Cleaning Service

Sunwoo Total Service,co,.ltd.

3. Pig Decoking

3-5 Pig Decoking Photo

6) Metal Pin Pig 3|3

Metal Pin Pig 2|+




Total Pipe Line Cleaning Service

Sunwoo Total Service,co,.ltd.

3. Pig Decoking

3-5 Pig Decoking Photo

7) Sponge Pig 3|+

n
Iy ,
nn:‘,‘,ﬂ: !
ik oy
AN A
‘.“nllll
I

Lo

LT
Aty 4
IO
TS
anny
LTI
/

)
i

!
| ® e secw por ,_,,.‘_;" \

| O v v e

—
o .~ | 204 /034

YL b &

| 7 0 o e ol

Sponge Pig 2|+




Total Pipe Line Cleaning Service

Sunwoo Total Service,co,.ltd.

3. Pig Decoking

3-5 Pig Decoking Photo

8) Decoking Before / After

Before Decoking




Total Pipe Line Cleaning Service

Sunwoo Total Service,co,.ltd.

3. Pig Decoking

» 3-5 Pig Decoking Photo

8) Decoking Before / After

Before Decoking After Decoking




Total Pipe Line Cleaning Service

Sunwoo Total Service,co,.ltd.

3. Pig Decoking

3-5 Pig Decoking Photo

8) Decoking Before / After

Before Decoking
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4. Pig Evacuation
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Total Pipe Line Cleaning Service
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4. Pig Evacuation

4-1 Purpose

1) Pig Evacuation 2|
—S—% E2 25 9 Hi# Lh2] ServiceEE U HES HIRIUE 3.
2) Pig Evacuation S8 9! CjjAbujj2
1-28 32 5 5¢ HH‘".:* H°| Servnce% AYUHES 2+ =H
2-7|& HHI';H'_} M-

5- Hjte| BAH =X,
6 - 97Xl Service 3¢ EE = CIE SEE X2 59X,

ATLRIY ML E[O)=
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4. Pig Evacuation

4-2 Procedure

1) Site Survey & MSDS &

> Pig Evacuation T & ._1 = EAISHe AR S 3 2o
oS o sjZX S otk MSDsE A

o| MX| 2|X| & 1nt2tstn, Pig Evacuation 2

ES}0] Evacuation L4 X0 EXE mjetsir}
2) =H|EY

> Pig Evacuation & /510 Valve , Spool, A%

g7 52 MA St HYS7HS SRS}
3) Launcher & Receiver & X]
> 2tH El Z7H| Launcher %
AA "."'_*El'.

| Receiver2 MAX|5l1 AccessoryRE A

B E HX51H Pig7t FHE +

4) Recelver— HZ0| 3|47} 80|3I =2 Drain HoseS A%| 3lH, TR A| Temporary TankS MX|3}0]
HEE 3|58t

5) ¢S H HE
> HE2l &

dofl w2}t Air compressor or N2 Gas £

6) Pig Evacuation

> CHAHH2to| £ 0| 27| Foam Pig or Disc PigE M%d510{ X E 2 2|+3tCt.
(2o w2t 2~32] HH5)

[

A8 Bt

7) Swab(Sponge) Pigging (Optional Operation)
> HiEF LHE O THH XFS

HAHstH, 20 met /X2 HAHE AHESHH 7%

22 H A},
e
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4. Pig Evacuation

4-4 ALREH|

1) Pig
T = AL A2 Grade E %
Swab Pig Xt A= Dkl chalol XEaH ol HIE X

> YUMoz T Bo| AF8E|=
Foam Pig Evacuation Evacuation Pig
DIHYEES E¥0 et 2 Y7ts

> Disc Pig2| SE 22 7% Sealing® 0|
O A& . - .

. 2510 Evacuation®f Z|X3} =l Pig

Evacuation | \,yygz0] S0 ntzt Disc T HZ

= Lo
s

Disc Pig

ATAG MO EOA
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5. Intelligent Pigging
(In-Line-Inspection)
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5. Intelligent Pigging

5-2 Inspection Scope

=]
e |
E & (Corrosion), PittingS U, 2| 52| £A HA}

3) B4 gola

Weld bead ,Elbow, Tee, Valve &
4) GPS Mapping

Hi 22| GPSZIE 2 AMH
AAHEDE ZF2 0| 2610 Hetsh Aot E X[ ™S += Lt

ATLRIY ML E[O)=
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5. Intelligent Pigging

5-3 Procedure

1) Site Survey
> CH& v 2e] SIS BHAISIH HAZLS o5 3L i 2e] E0[Ale
GPS PointE M5l Tracking PointE X| ™ $tCt,

ojn
mjo
El
)
g
n

2) A|7HM (= RA))
> CHAF HIZHO| ILI ZHALE £:383}7| 9I310] HjRHO| 7= 7} RSt I A|ME J|EBHCY,

3) ILI € Launcher & Recelver A X]
> 7")\}-9-52| Launcher ¥ Receiver2 X8} AccessoryRE AX|510] Pig7t FHE £

AA StCt.

4) Cleaning
> AAPEH|S| Qg X ol Fluf HAL ME|EE =0|7| 2510 Cleaning PigE AHE35}0] Ui LIRS
Cleaning StLC}.
5) Gauging
> Gauge plate(Z2HH O 2 Aluminum)Z} Z4HE PigE & AMA AAEH| = 715 R E
kSO,

6) MFL or UT Pigging
> B 2to| ELAIZ A}

ATARIN M9 EO=
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5. Intelligent Pigging

5-3 Procedure
1 E|l= EA 2 Raw datall S50

7) Site Report
> HAL F 48A|ZH O|L{of = S
HAEHH| O] QB Ty

8) MEs+
> HALS floll 7H=T A| S S HYEHZ ST THCL.
9) Report
> dAl &7 ¥ §5°¢ Raw Datag E&."é'l'al HAHELLE HE.
A. Preliminary Report : 4 &0|] =2 5~107l|2& Reporting( 4~6F O|Ll) €& Data EM2 =2
=5¢t Data01| HE[EF ZQI5t= 24 HA
B. Final Report : B2t ™ F7t0j| LSt DataE ATt £|F Report( 8~103F O|LH)
g X" T 1~3 pointE X|7d5t0 b &te| Aets
| gl

10) Digging Verification
> E4 Preliminary Report £ Reporting E &
HEHS 89l 5 F

201510 Report2t ZetO| inal ReportE IHdstct, oy, Age
Client ScopeO|H CHAtHl 29| E0|ALS ) Cliente] R HO =2 M2 £|7| & SIC|,

o

11) 22| 25 (Client Scope)
> Final ReportS 22 E4E A2 8 U HLZH A

ATARIN ML E)A
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5. Intelligent Pigging

5-4 Cooperative Inspection Company

1) Baker Hughes(Pll/GE)
ZAL - O3 F28 7 X[AFH MA 1200 7H=
=l - 1928
B9 ZHAL EH]| - Caliper , MFL, IMU and UT
> 02| 2H|AY MH|A S|ALO|XE HA| A|CHO| @F MH|A 3|A} § SILIR 243 7|&9)
Intelligent inspection 7|= E&
https://www.bakerhughes.com/

2) Lin Scan
Z AL - UAE 80| / T MIA 100 7=
29 ZAL EH]| - Caliper , MFL, IMU and UT
> 20 0| 42| inspection ZZ0| Y= B|ALR o 527HF0M HAILYRE 8BS,
https://linscaninspection.com/

3) DEXON (DACONOA{ DEXON2 2 H )
AL - Ell= 2t8/ ™ MA 2 200 7= / 2022'F 78 Bl =GN =E TE
29 ZA EH]| - Caliper , MFL, IMU and UT
> 40'd 0] 2| inspection BE0| = 2|ALE 2F 100700 HAIHFE +HSHAUS.
£ 40170 HHZZALE 242 (2021 7|F)
www.dacon-inspection.com/

ATAR MO E[O] A
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5. Intelligent Pigging

5-5 Inspection Equipment & Method

1) Gauge Pig

DEXON Gauge Pig

A. Gauge PlateZ} EX|E Pig
B. Platel] +82{& = 7| =2 & Intelligent Pigging

7H5 015 BHolgict,

Lin Scan Gauge Pig

ATAR MQE[OA
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5. Intelligent Pigging

5-5 Inspection Equipment & Method

Dacon Caliper Pig

Al
o

0%

Arm Sensor& 0| &% T X}y £
Deformation ( Dent, Ovality, Buckle etc.)
AASE : 1~3m/s

Defect2| AIO|= 3! IX|E .

o N w >

Lin Scan Caliper Pig

AFAR M2 EfoA
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5. Intelligent Pigging

Permanent Magnet and Steel Brushes

Pulling Body

L Odometer unit

Sensors Carrier

TCPU, Data Acquisition, Built-in IMU
and Battery units

DEXON MFL Pig

bl

tS ol 8¢t xp7|F TAlel A AHMA
£ 4| (Corrosion) & Pitting A At
AAMSZE :1~3m/s

Defecto] AtO|= X $|%| S T}o}.

O N w >

Lin Scan MFL Pig

ATAR MO E[OA
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5. Intelligent Pigging

5-5 Inspection Equipment & Method

Lin Scan UT Pig

monNwp

DACON-UTR

DEXON UT Pig

ESI Ao FAHA

& (Corrosion) X Pitting ZA
HAISE : 0.5~1m/s

Defect9| AfO|= 5 2|X|S I},

HALE fI5H0] 0= o] & 8 (Liquid)

AFAR M E[O) A



Total Pipe Line Cleaning Service

Sunwoo Total Service,co,.ltd.

5. Intelligent Pigging

5) XYZ Mapping (IMU - Inertial Measurement Unit)

IMU - Inertial Measurement Unit

Y AXIS
z

AXIS

X AXIS

A, BEEH TR XYZ Z22 I EA, JMSEA , l{2E XA 9| =Ful GPSZHE
CH &8l 2t2] Route 3! - AX|H S F=d| mpetst=t| A EILCt.

B. 2¥Y o2 REOIAY, FAUAAZ7| USFE0 AEEl= FHIE Lo =Yt 2oLt

C. AGM Maker2| 7|51} IMU X EL|0|E| & S&5I0] $IX[E =AM stLt.

D. 22| IMU &% Pig or ILI ZH|0]| EAt510] AL St

o=

71

MY

ATAL ML E[OA
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5. Intelligent Pigging

5-5 Inspection Equipment & Method

6) Pig Tracking System

Transmitter Detector

A. Pig Transmitter
1) Pig X ZAPEH|of &%}310] pigo| 9[X| met
2) MEI MA7| &S WEH0] MS SF(15 ~ 30Hz AHO])
- YHIH O & 22Hz AlE

B. Pig Detector
1) CHAMHf 2o AEL9| 2| X| 3510 Transmitter?] 4145 E ZHX| 5104
Pig2| $IX|x}ef,

>-

r
[
4o

1

2

Total Serv

L

)
3
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5. Intelligent Pigging

5-5 Inspection Equipment & Method

7) AGM (Above Ground Marker)

(O GPs SEARCH

Solid green -
GPS fix Acquired.

O Zenmv. Do not move

AGM.

@ GPS FOUND

O PIG PASSED
Turn Off

A. CHAHHHEHO| Ao 2|X|5l0] Inspection Tool2| $I%| & mtetst, T X|HQ| GPS HEE &55510
Mapping?| At2 2 A& EIC}

B. Caliper tool & UT Tool0|M = 22hz X Fht-F AFE¢tCt.

C. MFL toolj| M= 22hz X 3o} 3 x}7|FS AX[ et
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5. Intelligent Pigging

5-6 Intelligent Pigging Photo

1) A|7HM / GPS &H
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5. Intelligent Pigging

5-6 Intelligent Pigging Photo

1) A|7HM / GPS &H
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5. Intelligent Pigging

» 5-6 Intelligent Pigging Ph

1) A|7HM / GPS &H
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5. Intelligent Pigging

5-6 Intelligent Pigging Photo

1) A|7HM / GPS &H

X E YAl b2 X E LAl b2

ATARIN M2 Efo) 2

Total
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5. Intelligent Pigging

5-6 Intelligent Pigging Photo

1) A|7HM / GPS &H

X E YAl b2

AT SR ECI
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5. Intelligent Pigging

» 5-6 Intelligent Pigging Photo

1) A|7HM / GPS &H

PAUT GPS &3
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5. Intelligent Pigging

5-6 Intelligent Pigging Photo

2) Intelligent Pigging Launcher / Receiver

Ly el
: -‘.-_'ﬁ,. /,,4‘ 3

“v-&\‘ e
T — = ml

Intelligent Pigging Launcher
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5. Intelligent Pigging

5-6 Intelligent Pigging Photo

3) Detecting ZH|

Detector Geophone

ATHIH SR

Total
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5. Intelligent Pigging

5-6 Intelligent Pigging Photo

3) Detecting ZH|

P

HY» ¢

Transmitter Detecting &H| Setting

ATARIN ML E)A
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5. Intelligent Pigging

5-6 Intelligent Pigging Photo

4) Foam Pig

Foam Pig (Cavity) Transmitter &%t

AFAT M9 Efo) &
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5. Intelligent Pigging

5-6 Intelligent Pigging Photo

4) Foam Pig

Transmitter ZH%t
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5. Intelligent Pigging

5-6 Intelligent Pigging Photo

4) Foam Pig

Foam Pig &%} Foam Pig &%}
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5. Intelligent Pigging

5-6 Intelligent Pigging Photo

4) Foam Pig

Foam Pig 2| Foam Pig 3|%

ATLT M2 EOA
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5. Intelligent Pigging

5-6 Intelligent Pigging Photo

4) Foam Pig

> \ . s -
S S
- 'r 1

2 &

Foam Pig Inspection 2|4E Foam Pig

ATARIN M9 EO=
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5. Intelligent Pigging

5-6 Intelligent Pigging Photo

5) Disk Pig (Brush)

Disk Pig (Brush)
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5. Intelligent Pigging

5-6 Intelligent Pigging Photo

5) Disk Pig (Brush)

Disk Pig (Brush) &%} Disk Pig (Brush) &%}
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5. Intelligent Pigging

5-6 Intelligent Pigging Photo

5) Disk Pig (Brush)

Disk Pig (Brush) &%t

AFAR] ML EOA
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5. Intelligent Pigging

5-6 Intelligent Pigging Photo

5) Disk Pig (Brush)

v \

Disk Pig (Brush) 2|+
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5. Intelligent Pigging

5-6 Intelligent Pigging Photo

5) Disk Pig (Brush)

Disk Pig (Brush) Inspection
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5. Intelligent Pigging

5-6 Intelligent Pigging Photo

5) Disk Pig (Gauge)

Disk Pig (Gauge) Disk Pig (Gauge) Size Check

ATAG ML EoA
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5. Intelligent Pigging

5-6 Intelligent Pigging Photo

5) Disk Pig (Gauge)

Disk Pig (Gauge) &%t

Disk Pig (Gauge) &%t

AFAR MO E[OA
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5. Intelligent Pigging

5-6 Intelligent Pigging Photo

5) Disk Pig (Gauge)

Disk Pig (Gauge) X%t Disk Pig (Gauge) &|<

ATAR MQE[OA
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5. Intelligent Pigging

5-6 Intelligent Pigging Photo

5) Disk Pig (Gauge)

Disk Pig (Gauge) 2| Disk Pig (Gauge) 2|4

ATARIN M2 Efo) 2
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5. Intelligent Pigging

5-6 Intelligent Pigging Photo

5) Disk Pig (Gauge)

Disk Pig (Gauge) Inspection Gauge Plate Inspection

ATAR MQEOA
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5. Intelligent Pigging

5-6 Intelligent Pigging Photo

6) Geometry

Geometry
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5. Intelligent Pigging

5-6 Intelligent Pigging Photo

6) Geometry
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5. Intelligent Pigging

5-6 Intelligent Pigging Photo

6) Geometry

-

Geometry &%}
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5. Intelligent Pigging

5-6 Intelligent Pigging Photo

6) Geometry

Geometry 3| Geometry 3|+

ATLT M2 EOA
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5. Intelligent Pigging

5-6 Intelligent Pigging Photo

6) Geometry

Geometry Inspection Geometry Data Download

AFAT M9 Efo) &
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5. Intelligent Pigging

5-6 Intelligent Pigging Photo

7) MFL
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5. Intelligent Pigging

5-6 Intelligent Pigging Photo

7) MFL
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5. Intelligent Pigging

5-6 Intelligent Pigging Photo

7) MFL
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5. Intelligent Pigging

5-6 Intelligent Pigging Photo

7) MFL
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5. Intelligent Pigging

5-6 Intelligent Pigging Photo

7) MFL

MFL Inspection
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5. Intelligent Pigging

5-6 Intelligent Pigging Photo
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