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1.1 Company Profile

Name

KOWEL Co., Ltd.

President

MR. CHANG-WON SUNG

Establishment

08th OCT. 1982

Employee 90
) Special & Alloy Steel/Welding Material
Business .
. Automotive Exhaust Parts
Divisions

Fabrication for Nuclear Power Plant
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1.2 History

1980°s
1990°s

2000°s

(Lo
T

2015°s

20165

(L2016
[Lzomms |

1982.10
1996.12
1998.02
2002.01
2003.02
2006.12

2008.05
2009.05
2010.03

2011.08
2012.04
2013.07
2013.09
2014.02
2014.07
2015.06
2015.10
2015.11
2016.01
2017.02

Established as KOWEL Special Steel Wire Co., Ltd.

Acquired ISO9002

Export bright prospect business company (Small and Medium Business ministration)

Take up Mr. Chang Won. Sung as the President

KSA9001/1SO9001 Renewal

Acquired Certificate of Innovation business company recognize

(INNO-BIZ : Small and Medium Business Administration)

Developed Automotive Springs applicable for Passive Valve of Exhaust System(XD/GH/XG)
Start of development for Automotive Exhaust Passive Valves (KIA SL)

Registered on SKN #3,4 (Shin-Kori Nuclear Power Plant) Qualified Supplier List
(Application of KEPIC manual production system)

Acquired ISO/TS16949:2009 certificate (DQS KOREA)

Acquired S.Q (SUPPLIER QUALITY) certificate from Hyundai - Kia Motors

Registered on KHNP’s Approved Spare Part Vender List (Korea Hydro & Nuclear Power Co., Ltd.)
KEPIC Certificate (Korea Electric Power Industry Code)

Acquired approval for material supplier to Shin-Hanul Nuclear Power plant

Acquired approval for material supplier to U.A.E. BNPP Nuclear Power plant

Acquired ASME (American Society of Mechanical Engineers) certificates (NPT.NS.NA)
Registration as supplier for national Aero-Space company, KAI (Korea Aerospace Ind. Ltd.)
Awarded Presidential Citation

Registration as Q class partner of KEPCO Plant Service & Engineering Co., Ltd.)
Moved the 2" plant (Automotive Exhaust Passive Valve Part) to new facility
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1.3 Head Office & Production Plants

o Plottage Facility Business Division
Division Address (m) (m) Property (Product Group)
Head Office . Material Division

5, Sanmakgongdanbuk 4-gil,

& Yanasan Gveonanam. Korea 7,495 3,761 Ownership | (Stainless, Nickel Alloy
1st Plant gsan, Lyeong ’ Wire & Welding Wire)
2nd Plant . . L

90, Sanmakgongdanbuk 5-gil, : Automotive Division

& Yangsan, Gyeongnam, Korea 3,350 Lrat Ownership (Exhaust Valve)

R&D Institute

298 Yongdeok-ro, Hallim- Plant Division

3rd Plant myeon Gimhae, Gyeongnam, 5,544 1,600 Ownership (Fabrication & Pipe)
Korea
Head Office (15t Plant) 2nd Plant 3rd Plant

Stainless, Nickel Alloy Wire Automobile Parts Plant Business
Welding Wire ( Exhaust Flexible Valve ) ( Nuclear Power Plant)



1A ‘H"H‘““‘""““‘.‘f“"”"“"“ "“'Wbu? FWATAVETARERIR RN,
s General Introd SOy e

UCtIOn

1.4 Locations s g z

Ideal location for delivery & logistics e = = o
( Air/Ocean Shipment) == ST

@

Hanam

Ard Plant

Kapa v ’ =
a > 7 = @ A
Haman N CH'Angwon ,,fl ! Alsngngoe Samsong-Ri
a © okm 0 O o
<] ,’ / So-Bong o
Kangdong- , P4 Dong '€
Masan —_ Dog— _ Dongnae-Gu
7/ 7
\ e 45 km Shirang-f
o , / B
usan
,' Sasang-Gu
International Airport / - f'--‘!@mmg ] Haeundse
@ : Pandong
Gadrgss o

Busan New Port
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1. General Introduction

1.5 Organization

5 DIVISIONS+R&D INSTITUTE

QUALITY MATERIAL PLANT AUTOMOTIVE R&D

ADMINISTRATION MANAGEMENT BUSINESS BUSINESS BUSINESS INSTITUTE
| I ] 1 | ]
PRODUCTION SALES, SALES, |
ACCOUNTING QA CONTROL PROCUREMENT PROCUREMENT DESIGN

PRODUCTION PRODUCTION PRODUCTION ADVANCED
PROCUREMENT TECHNOLOGY CONTROL CONTROL RESEARCH
SALES | PRODUCTION RESEARCH
QC PRODUCTION TECHNOLOGY SUPPORT
QC QC | STARTING
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1.6 Business Divisions

[ MATERIAL DIVISION ] [ AUTOMOTIVE DIVISION ] [ PLANT DIVISION ]
» Manufacturing Stainless Steel Wire * Our main customers are Automotive « Our main customers are related to
and Nickel Alloy Wire Exhaust System companies Nuclear power plants.
» Welding Consumable * Manufacturing & Supplying * Manufacturing & Supplying
« Application : Braiding, Knitting, - Exhaust Valves - Piping materials
Spring, Bolts, Nuts, Wire Mesh - Automotive Spring - Welding materials
products, etc. - Wire Mesh Products - Bolting materials

Lomb .‘..
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- 2. Material Division s chason

2.1 Production Capacity

Production Capacity :
3,600MT/Year
300MT/Month

= Stainless Steel Wire
= Special Nickel Alloy Wire e Pt

= SS & Special Welding Wire -
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2.2 Production Flow

Production Process of Wires [ Main Equipment J
- _/
W'fe‘ rod (Spooling)
N %
Incomi_ng Final
Inspection Inspection
Ir ———————— I : L %
| |
| | I ¥
| _ |
| Drawing <€ | Shipment
|
: | i
: Degreasing : l Stainless Steel Wire
I -
| Cycle
| L 2-3 times l Ni Alloy Wire
| Annealing & | -
| Cooling : | welding Wire
| I ’
| + | Heat-resistant spring
} Inline | l Wire |
l Salt Coating I
) S l Special Alloy Steel
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- 2. Material Division

Passionate Chal lenge
. Production .
2.3 Production System e Contro Purchasing o
(Internal ERP)
Quotation/Orde _ pront "_'::g Receiving
rreceipt —— Production Plan Plan and PO Inspection  f= =
(ERP) T (ERP) I
| |
|
e |
Pul o
Contract Review Requisition Material |
(ERF) (ERP) Incoming I
|
|
product Product Werk ) |
Requisitio || Order Material |
[EHF‘} n [EHP’ Release I
| |
|
In-Process |
Manufactur-ing Inspection 4
(ERF) (Monitoring)
(ERP) I
| I
I
" |
Shipping Products Final
Requisition [Packing Inspection = =
[ERP) (ERP) (ERP)
|
Shipping
Storage and Inspection & |
preservation Issuing Cer't
(ERP)
|
shipping NCR/CAR
/Release (ERP)
(ERF) Segregation
|

T T T T T
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2.4 Inspection Flow — Incoming Raw Material (Wire Rod)

fééting Analzing ... Checking
Mechanical Property Chemical Composition Wire Diameter
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2.5 Inspection Flow — Production (Wire Drawing)

¥
o
Checking Checking
Appearance Wire Diameter

. 3

Checking Checking PMI Inspection Heat Treatment
Wire Diameter Appearance
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2.6 Inspection Flow — Final Products (SS / Nickel Alloy Wires)

.'\ \ -‘ \‘- ". . - o ” "4 / -
. Checking Checking Testing Mechanical
o nspecton Property
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2. Material Division
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2.7 Stainless Steel General Wires (Application & Grade)

Packing
= Classified SS Wires

= \arious size and Steel grade

= Abt. 50 class of Stainless Steel Wire
i Soft Wire : @ 0.1~6.3mm
= Hard Wire : ® 0.1~15.0mm

= Application: Braiding, Knitting, Brush, Spring, Bolts, Nuts, Pins, etc.

Stainless Steel Material
AlSI 202M AlSI 316
AISI 204Cu AlSI 316L
AlSI 302 AlSI 316Ti
AlSI 302HQ(XM-7) AlS| 321
AlSI 303F AlS| 347
AlSI 304 AlSI 420J2
AISI 304L AlSI 430
AISI 304Cu AlS| 631
AlSI 304J3 AlSI 631J1
AlSI 304J3(HC) SUH 660
AlSI 305 AISI 2205 (Duplex)
AISI 310 AlSI 2304 (Duplex)
AlSI 312 Etc.
AlS| 314
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2.8 Special (Nickel) Alloy Materials (Application & Grade)
= Abt. 20 grades of Nickel Alloy
= Application:

- Facility of Ocean Plant
- Airplane/Aerospace Parts

- Automotive Spring
- Special Spring
- Heat Exchanger

- Chemical Plant Facility

- Boiler
Special Alloy Material
Alloy 82 Alloy 625
Alloy 60 Alloy 718
Alloy 80A Alloy X-750
Alloy 182 Alloy 800
Alloy 134 Alloy 825
Alloy 200 Alloy C-276
Alloy 201 Waspaloy
Alloy 400 Ni 51
Alloy 485 Ni 52
Alloy 600 Alloy 520
KW 60 (DHN 2661) Etc.
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2.9 Weldlng eres (Stamless Steel & SpeC|aI AIon) Classification

e . KOWEL Brand Name
AWS Classification UNS Number MIG TIG SUB-ARC
ER 307Si KWM-307Si KWT-307Si KWS-307Si
ER 308 S30880 KWM-308 KWT-308 KWS-308
ER 308L S30883 KWM-308L KWT-308L KWS-308L
ER 308H S30880 KWM-308H KWT-308H KWS-308H
ER 308LSi S30888 KWM-308LSi KWT-308LSi KWS-308LSi
ER 309 S30980 KWM-309 KWT-309 KWS-309
ER 309L S30983 KWM-309L KWT-309L KWS-309L
ER 309LSi S30988 KWM-309LSi KWT-309LSi KWS-309LSi
ER 309LMo S30986 KWM-309LMo KWT-309LMo KWS-309LMo
ER 310 S31080 KWM-310 KWT-310 KWS-310
ER 312 S31380 KWM-312 KWT-312 KWS-312
ER 316 S31680 KWM-316 KWT-316 KWS-316
ER 316L S31683 KWM-316L KWT-316L KWS-316L
ER 316LSi S31688 KWM-316LSi KWT-316LSi KWS-316LSi
ER 320 N08021 KWM-320 KWT-320 KWS-320
ER 317 S31780 KWM-317 KWT-317 KWS-317
ER317L S31783 KWM-ER317L KWT-ER317L KWS-ER317L
ER 320LR N08022 KWM-320LR KWT-320LR KWS-320LR
ER 321 S§32180 KWM-321 KWT-321 KWS-321
ER 347 S34780 KWM-347 KWT-347 KWS-347
ER 347Si S34788 KWM-347Si KWT-347Si KWS-347Si
ER 409 S40900 KWM-409 KWT-409 KWS-409
ER 410 S41080 KWM-410 KWT-410 KWS-410
ER 420J)2 KWM-420J2 KWT-420)2 KWS-420J2
ER 409Ti KWM-409Ti KWT-409Ti KWS-409Ti
ER 409LTi KWM-409LTi KWT-409LTi KWS-409LTi
ER 430 S43080 KWM-430 KWT-430 KWS-430
430LNb KWM-430LNb KWT-430LNb KWS-430LNb
ER 439 S43035 KWM-439 KWT-439 KWS-439
ER 2209 S$39209 KWM-2209 KWT-2209 KWS-2209
ER 2553 S39553 KWM-2553 KWT-2553 KWS-2553
ERNiI-1 N02061 KWM-Ni-1 KWT-Ni-1 KWS-Ni-1
ERNiCu-7 N04060 KWM-NiCu-7 KWT-NiCu-7 KWS-NiCu-7
ERNiCr-3 N06082 KWM-NiCr-3 KWT-NiCr-3 KWS-NiCr-3
ERNiCrFe-7 N06052 KWM-NiCrFe-7 KWT-NiCrFe-7 KWS-NiCrFe-7
ERNiICrFe-11 N06601 KWM-NiCrFe-11 KWT-NiCrFe-11 KWS-NiCrFe-11
ERNiFeCr-2 NO07718 KWM-NiFeCr-2 KWT-NiFeCr-2 KWS-NiFeCr-2
ERNiCrMo-3 N06625 KWM-NiCrMo-3 KWT-NiCrMo-3 KWS-NiCrMo-3
ERNiCrMo-4 N10276 KWM-NiCrMo-4 KWT-NiCrMo-4 KWS-NiCrMo-4
53MD KWM-53MD KWT-53MD KWS-53MD
WASPALOY KWM-WASPALLOY KWT-WASPALLOY KWS-WASPALLOY

Packing
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2. Material Division S g
2.9 Welding Wires (Stainless Steel & Special Alloy) — Size & Packing
. Wire Type
Size (0) MIG TIG SUB-ARC
0.8mm o
1.0mm o
1.2mm [ ) [ ]
1.4mm [ [ J
1.6mm o o [ J
2.0mm o [ J
2.4mm [ ] [ J
2.6mm (] [ ]
3.0mm [ ) [ ]
3.2mm (] o
3.5mm ([ [ J
3.6mm ([ ] [ J
4.0mm ([ ) [ ]
4.2mm o [ J
4.5mm [ ) [ J
5.0mm ([ o
Packing Unit MIG/bobbin MIG/pail TIG/tube can | SUB-ARC

5.0 kg o

12.5 kg o

15.0 kg o

20.0 kg () o

21.0 kg o )

25.0 kg ()

100 kg ()

150 kg ®

200 kg ®
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2.10 Packing Unit

* MIG 12.5kg & 15kg Spool

Spool Winding i ' [ [ Pallet Packing

* MIG Pail

|

Palletizing Palletizing
(Domestic Delivery) (Export Delivery)

TIG [Grade, Heat No.] TIG 5kg TUBE Packing
Stamping [900mm, 1,000mm)]
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2.10 Packing Unit

* DIN Bobbin (Thin Wire)

£ 8 é;;;;x |
DIN Bobbln Palletizing Pélletizing

on Pallet (Domestic Delivery) (Export Delivery)

DIN Bobbin Palletizing Palletizing
on Pallet (Domestic Delivery) (Export Delivery)

i) : : =
Wire Coil in Packing , , Stacking Stacking
Machine Wrapping Coll Wrapped Coil Coil Bundle
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2.11 Market & Customers

KITAHATA DONGBANG -

Stainless Steel Wire Welding Electrode
7 A\ 4
“M TAEIL Other dealers L2 KSP KOWEL
SAMSUNG E&C GROUP
- HOL HOL-ZIE
DGENX HYUNDAI E&C
~ HOL-SPO
KOREA HYDRO & NUCLEAR POWER CO., LTD.
PENFLEX T ——
] < —
® POLYHOSE ——
-
. SHINKO NIPPON WEL
-
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3. Automotive Division
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BF'@' -
Front Unit |

Converter

Automotive
Exhaust System

Passionate &fmllenge

K WEL

N
Center Unit Resonator
Muffler

AMﬁC@m@ﬁW@

Exhaunst
Passive Valve
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New foartunities

3. Automotive Division

FPassionate &Mllenge

3.1 Production Capability

= OEM based production & supply of Exhaust Passive Valve and its parts

= SPRING Forming : Minimum 4 million pcs/ year
= SPRING Heat-Treatment : Minimum 10 million / year
= WIRE MESH Knitting : Minimum 10 million / year



New foartunities

3. Automotive Division |
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3.2 Production Flow (Passive Valve)

[ Production Process ] [ Main Equipment ]

Incoming Wire

(Material Division)| [ Parts ——
* —> Assembly
Products J » P ,,i ‘
Spring coilin i .
pring cotling 1. Shaft Resistance
+ W\liD
2. Mesh
Heat
treatment 3. Washer Robot W/D
& 4. Mass ¢
Inspection Inspection
* P Press Die Design \l/
Production management
Packing Packing
» Press operation \l/
& Outsourcing
. Shipment
Shipment
P | .| Spring Wire
J (Self-Supply)

Customers




New foartunities

3. Automotive Division

Passionate Gfmllenge

3.3 Quality System New Products

(ISO/TS 16949) - 1

h 4 v

Development Mass-Production Parts
Process Approval Process

Sales Process [€------—-

T
1
1
!
|
1
1

Inspection and Test

Y Process
- Procurement
Equipment Control — Process Nonconforming Product

Process Control Process

Identification and
Traceability Control Process

Inspection and Test -
Process Production

Process

Measuring device
Control Process

Customer-owned items

W
Control Process Product
Nonconforming Product | | Prestle1r_'va‘|_:|on
Control Process el
Process
Technical Requirements |—
W
DI CIH'T. Nonconforming Product
Isposition Control Process
Process
W
Customer Feed back Customer
Satisfaction

Activities




New foartunities

3. Automotive Division

Passionate Gfmllenge

3.4 Technical Function of Exhaust Passive Valve

» Induce emission of exhaust gas accumulated from Engine

» Purify exhaust gas / reduce noise (Silencer: Resonator)

— By using inner structure of silencer and functionality components,

it reduces noise

Passive Valve

Tube

Baffle

%
A Chamber

Center Unit

Resonator

Front Unit

Converter




New foartunities

3. Automotive Division

Passionate Gfmllenge

3.5 Spring Production & Inspection Process

Incoming Inspection
(Spring Wire)

. - Measuring Torque Hardness Test Spring Heat-Treat.ment
SR (RN et (Test Report) (Over HV 350) (Aging)




New foartunities

3. Automotive Division

Passionate Gfmllenge

3.6 Spring Products & Applied materials

Applied . . Developed .
. . Vehicle Type Design Type . . Design Type
Spring Material Spring Material
XD/SL :
XG UDIMET520

GH

YF | '~
VG ‘ WASPALOY ’ ‘
HG '

INCONEL 718

H45

TLC/QLC ECEV_SPRING

UM

KW 60

L43 EHRS_SPRING




3. Automotive Division Wew Opportnitics
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3.7 Passive Valve Assembly & Inspection Process

()
Incoming Inspection
of Valve Sub-Parts

©D
i |

Base + Ring Mat Cover + Mass

Cover + Mat
(Auto Spot Welding ) ( MIG Welding )

( Spot Welding )

IR

i ; - Reliability Test Sub Ass’y + Shaft
Shipment Shipment Inspection o (TIG Welding & Torque Test )



New foartunities

3. Automotive Division
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3.8 Passive Valve Product Type

D

‘,'.__-' - -

—

Valve for Valve for Compact Car Electric Valve [ ECEV ]
Commercial Vehicle P Active Valve

@ UM/UMA XM/YD/PS L43 BAFFLE SUB



New foartunities

3. Automotive Division

Passionate &Mllenge

3.9 Wire Mesh (Bushing & Mat) Production Process

Wire Mesh Products Rolling & Folding



3. Automotive Division Yeb 666w |

Passionate (’/Mllenge

3.10 Wire Mesh Products

AlISI 309
AlISI 316
INCONEL 601
DIN EN 1.4828




New foartunities

3. Automotive Division

Passionate &Mllenge

3.11 Supply Chain & Customers

Exhaust System Company Finished Car Company
( )
SEJONG WOOSIN @ HYLUNDAI
INDUSTRY INDUSTRY

Ly

KIA MOTORS

FAURECIA

wl DGENX FAURECIA

- M

‘®
Y/

KOREA

CALSONIC KANSEI ) .
KOREA
£

N

J

CALSONIC KANSEI ‘
North America *CatsoncKansel

AN
TENNECO rE”"Eco ;
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4. R&D Institute LTI &

Passionate &Mllenge




4. R&D Institute (Achievements) RRRTIIR &
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4.1 R&D Achievements (Spring)

* Year 2008 :

Developed Automotive SPRING for Active Valve
(XDIGH/XG) — 20% Cost Saving

*Year 2008 : Developed Automotive SPRING for Active Valve

* Year 2012 :

* Year 2012 :

* Year 2014 :

* Year 2014 :

(YF) — 50% Cost Saving

Quality Improvement of Material, KW70
2.30(25g9) — 1.80(15.5g) (550 C)

Developed Automotive SPRING material KW60 (450C)

Developed Automotive SPRING material

High-Heat resistant, KW80 (650C)

Developed Automotive SPRING material

High-Heat resistant, KW90 (650C)

»

< COST SAVING >

4.2 R&D Achievements (Passive Valve)

e Year 2009 :

e Year 2010 :

e Year 2011 :

e Year 2012 :

* Year 2013:

* Year 2013 :

e Year 2013 :

* Year 2013

* Year 2014 :
* Year 2014 :

* Year 2014 :

Start mass production of Passive Valve for SL typed automotive
(Production traceability control system applied)

Developed & Start mass production of Active Valve for

L43/L47 typed automotive

Localized & Start mass production of Passive Valve for

H45 typed automotive - New material applied

Developed the 2" generation Active Valve — LM/F/L application
Developed the 2nd generation Active Valve — LF/ LFA/ PFc
Developed Active Valve for Commercial vehicle

— PSD development

Developed Active Valve for Compact Car — DV45/50

. Active Valve — XM/YD/PS development & mass production

Developed LFc Active Valve [Tenneco China]
Developed the 2nd Active Valve - UM applied

Developed the 3rd Electronic Active) Valve — EAV development
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4.3 EGR Flap (Exhaust Gas Recirculation Flap)

= Purpose: Complying to “EURO 6 Gas Emission Regulation” for Environmentally Friendly Automotive

[Control of Nitrogen Oxide emission]

= Function: As an additional function to HP-EGR & LP-EGR, reduce the emission of Nox (Nitrogen-Oxide)

= Equipped position: After FRONT DOWN PIPE /

Mass Airtlow
Air Filbor Sensor

—— Cylinder
prossure Sensors

Low Pressure (LP) EGR

Application Type:

Diesel Engine EGR cooler vave

EGR cocler

Theatda vohve
HP EGR vahwe

Varicble inket mondold
with path feedbodk

High Pressure DOC « DFF NO. Edhoust HsS

(HP) EGR

siovoge ¢t vave CHOYNE Comnverier
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4.3 EGR Flap (Exhaust Gas Recirculation Flap)

[Supercharing Cooler| .. EGR Valve

-

=
:

\ EGR Flap Valve

. p Gate
‘ K%WEL 3 7 ~ Open|Close
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4.3 Structure of EGR Fl ap KOWEL’s Essential Technologies for EGR Flap
1. Unified Pipe Application Design
< SPRING
HOLDER . .
2. Heat Resisting Spring
BRKT-2 3. Simulation
BEARING CAP UPR ¢
4. Welding Jig
BEARING UPR
5. Mold
BEARING WASHER
6. Heat-Resistance Bearing

SPRING

HEAT COVER A B> & SHAFT

Wire Mesh Graphite

Compression
BEARING LWR
GATE

BEARING CAP LWR LOWER PIPE
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4.3 EGR Flap

Separated Pipe Application of -

/ EGR Flap Assembly
f

‘ |
Gas Nozzle Y

(Out Dia. @30) GMAW Welding Gun

Welding Line
Gate

Weiding Line

~ e~ £ : - y /
‘ 2 -
' Shaft + Gate Upper/Lower Pipe - A
G 13 GMAW Weidin Weldi ipe
Welding Line ing ing (In Dis. @55)

[Source: - EGR Flap Housing]

Shaft

P - assembly sequence » GMAW gun cannot enter into pipe
: Shaft + Gate GMAW welding -> Assemble to Pipe
» Problem of upper and lower pipe welding

. Increased Manufacturing Cost

“We need application of unified pipe which is not separated “
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4.3 EGR Flap
KOWEL’s Unified Pipe Application for EGR Flap

g SPRING
PR Loiper
(LASER)

HEATCOVER BEARING WASHER

BEARING CAP UPR
(LASER)

BRKT1 —»
(GTAW)

BEARING CUPLWR —»
(LASER)

BEARINGLWR —>»

BEARING CAPLWR —> (" (E:JFER) Patent-pending
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4. R&D Institute (Active Valve, EGR Flap Valve) Pusionate Challengs

4.3 EGR Flap
KOWEL’s Unified Pipe Application for EGR Flap

= @ & = @ %

(@)

oy
¢ =)
& A=
i LY
G &
> @)
= =%
=] v
=l
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4.4 ECEV (Electric Control Exhaust Valve)

Actuator
Assembly

Housing
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4.4 Housin g Structure of ECEV NO. PART NAME DRAWING | U’S | MATERIAL | PROCESS
f:;B\ Housing Ass’y t LASERWD
. ~ SUS 304
1 HEAT COVER &£ 1 Lo PRESS
2 BRACKET /‘Ci 1 e PRESS
Bolt Heat Cover
- SUS 304
Spring Holder 3 FIFE - : 1.5t TRES
Spring 4 GATE . 1 ol PRESS
5 SHAFT \ 1 SUS 304 | MACHINING
6 SPRING ‘ 1 SUS 304 MACHINING
HOLDER_CAP
SPRING HOLDER R SUS 304 =
7 PLATE - : 1.0t PRESS
Gr. & -
8 BEARING UPR . 1 SUS Wool FORMING
9 BEARING CAP UPR 1 SUS 304 MACHINING
Gr. & -
10 BEARING LWR — 1 | & | rorvmve
Gate 11 | BEARING CAPLWR a 1 SUS304 | MACHINING
. ™ Pipe
Shatt 1 ~ 12 KW SPRING (<] 1 KW60 FORMING
™~  Bearing / cap
13 WELD BOLT \ 3 SUS 304 MACHINING
14 M5 NUT & | SUS 304 | STANDARDZVED
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4 4 A Ct u at or St ru Ct ure Of E C EV NO. PART NAME DRAWING | U/S | MATERIAL | PROCESS
. INJECTION
1 COVER-UPR ‘ 1 pETGRs0 | LI
INJECTION
prmE——" 2 COVER-LWR ~ 1 BBTGR0 | seseronie
3 WORM_WHEEL . 1 PEEK MACHINING
MOTOR SHAFT 4 WORM ~ 1 BRASS MACHINING
SUPPORT
5 PCB ~ 1
oD PRESS
6 BUSBAR ’ 4 Cu el
I PRESS
7 TERMINAL V : s WORKING
I 8 MOTOR ~\ 1
WORM
MOTOR SHAFT " .
/ 7] PEEK MACHINING
WHEEL 9 e ‘ )
10 | MAGNT_SENSER @ |
11 AC SHAFT ‘ 1 SUS 304 MACHINING
12 CRING O |
| cover-Lwr
13 SNAP RING & b 1
14 SCREW [y 3
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4.4 ECEV (Electric Control Exhaust Valve)

Exhaust gas ETDhaUSt gas
\ Pressure ressure

Spring
- Valve gate opens between emission pressure and - Electric motor adjust the angle of Flap according to
spring torque tension the mechanism condition regardless of emission

pressure
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4.4 ECEV (Electric Control Exhaust Valve)

— The advantage of Active Electric Exhaust Valve

Removal of Spring ‘ Active operation according to
handicap - mechanism condition

Consecutive control of More precise control of emission
Valve open & close pressure
Re§pond L0 pure Reduce the developing period of
mechanism of Engine only e e
with program modification )

7 <Valve Closed> <Valve Open>
1 Electric switchover valve
2 Exhaust gas flap
3 Silencer When noise When engine

t reduction needed power needed
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4.5 Exhaust Valve (ECEV) Durability Test

@J https://www.youtube.com/watch?v=dpuWIXNMnoo

Durability Test EQ Spring Torque Measurer

Test condition Sequence of Test
Durability Test Durability Test 1. Before Spring Torque Measurement
In Room temperature In High temperature
2. Repeat Operation
Number of Repeat 1,000,000 Cycles 100,000 Cycles
3. After Spring Torque Measurement
Speed of Repeat 2 Hz 2 Hz pring d
Temperature Room Temperature 600°C 4. Estimation (Compare the change rate of Spring torque )

These kind of test method can be modified through discussion with Customers



https://www.youtube.com/watch?v=dpuWIXNMnoo

4. R&D Institute (Reliability Test) ™7™ «

Passionate &Mllenge

4.6 Flow Resistivity Tester

Equipment Specification

Flow resistivity tester Gauging flow amount according to pressure

zAmg

\

a a

Al

” B

(" \
A S

[ =

\
L
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http://history20.poscoenc.com/?feed=rss2&tag=%EB%8F%99%EB%82%A8%EC%95%84
http://ucplant.com/
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5.1 Production Capacity

Welded Pipe 700 ton/year, 75 EA/month
(20” SISTD Basis)
Lateral 600 EA/month (4”’S/40 BW Basis)

= ASTM / SA / MDF A358 Gr.304 CL.1
= ASTM / SA / MDF A403 WP304 —-WX
= LATERAL



5. Plant Division

5.2 Production Flow

[

Production Process

SOP

Taking-in of Welding
Consumables
(Material Segment)

\ 4

Taking-in of Raw
Material & Products
(Pipe, Elbow, Tee)

—>]

Inspection
(KEPIC, ASME etc.)

A 4

g Packing

[ EOP (Products) ]

W/D
Cutting (Using Welding » Product Inspection
Consumables)
|
v

New O}Jfortu nities g

Passionate &Mllmge

[

Main Equipment

l

Band Saw Machine Hyc_jraullc P_ressure _Steel
Pipe Testing Machine
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5.3 Welded Fittings

WELDED PIPE
(STAINLESS & CARBON)

CARBON AB72

ITEM MATERIAL SPEC. RANGE ITEM MATERIAL | SPEC. RANGE
CARBON CARBON o
A672 Gr.60 14" ~ 36" o34 WPBLW 14" ~ 36
CL.22
WELDED WELDED
PIPE FITTING
STAINLESS STAINLESS
A358 Gr.304 14" ~ 36" A403 WP304- 14" ~ 36"
cL.1 WX
CAREON 234 STAINLESS A403

STAINLESS A358
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5.3 Welded Fittings

PIPING SUBASSEMBLY
(STAINLESS & CARBON)

CONDENSATE POT
(STAINLESS & CARBON)

LATERAL

ITEM MATERIAL RANGE ITEM MATERIAL RANGE
STAINLESS o
A403WP304 3/47~12” STAINLESS ;4;;0
A312 TP304 80,
A403WP316L
LATERAL etc. 160, XXS
CARBON CONDENS
4,,~12,,
A234WPB 3 ATE POT og?
CARBON $/40.80
PIPING A106-B e
o> ALL ALL 160,XXS
PIPING SPOOL STAINLESS A312 CARBON A106-B
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5.4 Forged Fittings

FORGED FITTINGS BARS
FORGED FITTINGS

& BARS
& BOLT, NUT, WASHER
(STAINLESS & CARBON)

SEAMLESS PIPE
& PLATE
(STAINLESS & CARBON)

SEAMLESS PIPE SEAMLESS PIPE
STAINLESS CARBON

e e SN =T

BOLT, NUT SEAMLESS PLATE
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5.5 Quality Assurance

Current &Potential
(Welding Rod, Fittings) Customers

Welding

Rod Korea Hydro & Nuclear
Power Co.,Ltd
(Kori, Hanbit, Wolsong, etc.)

EPC Company
1 (Hyundai construction, 4
t Samsung heavy industry, etc.) 3 i

i Every Nuclear Plant Material £ §
Related Companies
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5.5 Quality Assurance

" WELDED FITTING . WELDED PIPE " PIPING SPOOLS

QUALITY PLAN QUALITY PLAN QUALITY PLAN

KEPIC MDF A403 WP304-WX / MNB KEPIC MDF A358 Gr.304 CL.1/ MNB KEPIC MN / MNB ASME SEC.IIl/ NB
ASME SEC.III SA403 WP304-WX / NB ASME SEC.III SA358 Gr.304 CL.1/NB

) N0
. - . @ M EL UALITY PLS
KEWEL | QUALITY PLAN  [® | KEWEL |  QUALITY PLAN ST & 4 I S
i [N -
TR T ™ Y LY T S ———r—" B AR Y S b B DEHA hapetn o & okl S AR A9 AW T el s T 08 Qe s & et
LR o™ eEA e 2 Vameine’ | . “ 29 4 TR T2 Srasudnr e W
~ AR L] o 2 b & L) . o IArwtatis D % T 1 G ““"m e [ Pyacess liccal Wit Ine. B e Catamer T L
Drosast P n..'m‘ —— e o | v ¢ y n | st Al
L - s ® FSUTION FARBCATED PG SLILCESEASTYOVNED | KEMC MOE ANE CR 304 TO
s dadra DT re—— * FRUTHV RTARNL Y WELLHD Py /) y
® B RTIM | ATANLESS GTRIL VWING FTTIAG / RETSC NI S sl Lo e it et il vasaneess SEFIC MUP #0006 WS04~ WX
Tannd o wzr v e ¥ oarid Harsy
| fae u.:-f& UL A 1 b | " n | RV NUE AZUTTVRM | ERGAR S e ) H v T LU WGP 1T v
L DINE TN S JIEC MW B 04 1| bty e aard syt wy | FWGAR-OTTE [ Fhes, § i
™ WWEA 201 bewid " - § oo o 3 W Lot t
L e e WWAS 200 ) bus il e it s . -
1 1 | P 3 v
ol Momun tenecidusne » - N AT M | # v
o -
™ = " AN X WG O | 1 v
3 SOOI LR S TR Pl T w b hing s el P [ e ———"
[V megE———— S PR Sy P 1) n
{ 3 |k W RS AL " L]
D (e WIS SO ket | M ¢ | Buck stiuing A AhYRS Chllher ) 4
T b | ¥ e 11 L6 " "
T e e weiag S GTHTW ket | ¥ | Gty ading NETRAAIN S "
s et 008 OO A /eest " » RS PR e ] s | T ]
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.....

Kori
Nuclear Power Plant
Hanbit
Nuclear Power Plant

Sinhannul

——

Nuclear Power Plant

- — ’ /
? IIT"ssul :tAﬁ;:l\.Neldi}nr: :ac't)ev:-:sl_ls_ '
ICHN#

- Welded fittings N
- Welded pipes Korea Hydro & Nuclear Power Co., Ltd.

- Laterals
- Elbow
- Plates

- Ete. )| EPC Companies |

oer Guw_ &
FAA A FAAFIN T3P

- L e- -
-

0y 3=
R L L rre——.
g ' Y 1 F .

s
0D
}
1
$

Wolsung
\ Nuclear Power Plant -/

HYUNDAI

€
oy

Heavy Industries
& Construction

Plansenpg

A

QAMSUNG HEAVY INDUSTRIE-S/
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e
Hndd SKN 3,4 2010.07.08
Hnaw SKN 3.4 ER320LR GTAW 2010.08.09 Q

Kori i BNPP 1,2 ER347 GTAW 2013.06.12 Q
Nuclear Power Plant
Hanbit -
ndai
Nuclear Power Plant Ly s SHN 1.2 ER347 GTAW 2013.06.28 Q
Nuclear Power Plant Hyundai
E&C

Wolsung SHN 1,2 ERNiCrFe-7 GTAW 2014.08.09 Q
K Nuclear Power Plant -/
a HYUNDAI Hys‘:g" BNPP 1,2 ERNiCrFe-7 GTAW 2014.11.20 Q
Z YEONG
BMT KWANG ER316L GTAW 2011.02.09 Q
2
a=maTy
Dongyeon SAW
Steel S A ER308 GTAW 2012.07.22 Q
DOOSAN
Fhwwy Suckomtxfon Dongyeon SAW
& Construction Steel SHN 1,2 ER308 GTAW 2013.05.22 Q
Dengyeon  gnpp 1,2 ER308 SaW

” 2013.05.30
SAMSUNG HEAVY mnusrme_s/ Steel GTAW Q
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5.7 Supply Reference

sma Pnoxscr e GTAW ol B Q
Dongyeon SAW
i SHN 1,2 ER308 gl 2015.01.19 Q

ER308L

o S I e R

Nuclear Power Plant

Hanbit
Nuclear Power Plant Sungil SIM SKN 3,4 ER316L GTAW 2012.02.20 Q
Sinhannul
Nuclear Power Plant
Wolsung Sungil SIM BNPP 1.2 ER308L GTAW 2013.09.06 Q

K Nuclear Power Plant -/

/- . HYUND Al Sungil SIM SHN 1,2 ER308L GTAW 2013.09.06 Q
» 2
% Sungil SIM SHN 1,2 ER308L GTAW 2013.09.12 Q
2
A ek Nl

Sungil SIM BNPP 1,2 ER308L GTAW 2013.09.12 Q

Heavy Industries
& Construction Sungil SIM BNPP 1,2 ER308L GTAW 2014.04.28 Q
Sungil SIM SHN 1,2 ER308L GTAW 2014.04.28 Q

SAMSUNG HEAVY INDUSTRIE-S/
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\ Sungil SIM BNPP 1,2 ER308L GTAW 2014.05.12 Q
Sungil SIM SHN 1,2 ER308L GTAW 2014.08.05 Q

) ) N S
Nuclear Power Plant
Nucleqr Power Plant Sungil SIM SHN 1,2 ER316L GTAW 2014.09.01 Q
Sinhannul
Nuclear Power Plant
Wolsung ;
Nuclear Power Plant Sungil SIM SHN 22 RRADSK SN DL0 2

/-A m.o‘."om",.momﬁ,! Sungil SIM BNPP 3,4 ER308L GTAW 2015.02.02 Q
»
Z Sungil SIM SHN 1,2 ER316L GTAW 2015.04.02 Q
=TT

Sungil SIM BNPP 3,4 ER316L GTAW 2015.04.02 Q

Heavy Industries
& Construction KHNP HANBIT ER309L GTAW 2015.07.16 Q
m Sungil SIM BNPP 3.4 ER308L GTAW 2015.09.15 Q

SAMSUNG HEAVY INDUSTRIE-S/
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KHNP SKN 1 ER308L GTAW 2015.10.14 Q

KHNP SKN 1 ER309L GTAW 2015.10.14 Q

Nuclear Power Plant KHNP SKN2 ER316L GTAW 2015.10.14 Q
Hanbit
Nuclear Power Plant

KHNP HANBIT ER-316L GTAW 2015.10.30 A

Sinhannul

Nuclear Power Plant

Nuclear Power Plant KHNP KORI mu‘ GTAW 2015.11.03 Q

/ A HYUNDAI
ENGIMESIINO & CONSTRUOTION CO., LTO KHNP HANUL ER70S-6 GTAW 2015.11.30 Q

€9
Z KEPCOKPS ~ HANBIT  ER4IONIMO  GTAW 2016.01.10 Q
asnEst

KHNP HANBIT ER316L GTAW 2016.01.11 Q
DOOSAN

Heavy Industries
& Construction

R¥ansungd

SAMSUNG HEAVY INDUSTRIE-S/
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5.7 Supply Reference s || e

BMT SHN 1,2 LATERAL  B462 UNS N080020 etc.  2013.02.25 T
BMT BNPP 1,2 LATERAL A 234 WPB etc. 2013.04.20 T
BMT BNPP 1,2 LATERAL A 403 WP304 etc. 2013.04.25 T

BMT SHN 1,2 LATERAL A 403 WP316L etc. 2013.06.30 T

Kori :
NucleaLPO\k/)v_(tar Plant BMT BNPP 1,2 LATERAL A 234 WPB etc. 2013.06.30 T
anbi
Nuclear Power Plant BMT BNPP 1,2 LATERAL A 403 WP304 etc. 2013.08.30 T
Sinhannul
Nuclear Power Plant

TEE, MDF A 403 WP304 WX
BMT SHN 1,2 o 2013.12.20 Q
-
Nuclear Power Plant BMT BNPP 1.2 ELBOW MDF A ;2? S\I;SBM WX 2014.01.17 Q
/-A HYUNDAI BMT BNPP 1,2 CAP B366 WP20CB 20141217 T
y ENGINEEMNG A CONSTMUOTION CO . LTD
PIPE,
% BMT BNPP 1,2 LATERAL B165 UNS N04400 etc. 2015.02.17 T
gt BMT BNPP 1,2 PIPE B165 UNS N04400 2015.03.05 T
H=TT
Dissimilar MDF A105 &
BMT BNPP 1,2 Adapter A182 F316 2015.03.13 Q
BMT BNPP 1,2 LATERAL A 312 TP 304 etc. 2015.03.31 T
Heavy Industries
& Construction BMT BNPP 1,2 CAP B366 WP20CB 2015.04.17 T
BMT BNPP 1,2 LATERAL A403 WP 304 etc. 2015.07.31 T

$10S BW etc.

Qmsum; HEAVY mnusmls_s/ BMT BNPP 1,2 LATERAL  A403 WP304 8™4" ., 01014 T
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5.7 Su pply Reference CUSTOMER PROJECT MATERIAL

: A403 WP304 8"*4" :
BMT BNPP 1,2 LATERAL $10S BW etc. 2015.10.14 T
BMT N/A UNS PIPE B165 UNS N04400 2015.11.04 T
DAEAENC
€O.LTD SHN 1,2 CS PLATE A36 2015.12.14 T

: . U-CHANG Lagging
Kori PLANT SHN 1,2 Plate A240 Type 304L 2015.12.14 T
Nuclear Power Plant
Hanbit BMT BNPP 1,2 Hydro Test SA106 Gr.B 2015.12.17 Q
Nuclear Power Plant

- A403 WP304 6"+2"
Sinhannul BMT BNPP 1,2 LATERAL vl 2015.12.23 T
Nuclear Power Plant
Wolsung DONG BU HANUL S PIPE SA106 Gr.B 14"S160  2016.01.06 Q
Nuclear Power Plant
DUCKKANG  BERGADING  Hydro Test A330°61UZ'SXG  50160167 A
A HYUNDAI
ENGINEEMNG A CONSTMUOTION CO . LTOD
BMT BNPP 1,2  Hydro Test MDF Al06 Gr.B2°S80 20160114 Q
% LHE BNPP3,4  H-Beam A0 390U00UOTHET 506015 1
Z 1
=N
S PN LHE BNPP 3,4 CSPLATE  MDF A516 Gr.70 etc. 2016.01.22 Q
Copper  B75 UNS C12200 3/8"
BMT BNPP 1,2 o g 2016.01.25 T
Heavy Industries L1/9"
E il BMT BNPP12  Hydro Test SA106 Gr.B1-1/2" S80 20160126 Q
BMT SHN 1.2 MetalHood 55304 etc. 2016.01.29 s

Qmsuuc HEAVY INDUSTRIE-S/ g SHN 1,2 H-BEAM A36 etc. 20160218 T
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5.7 Supply Reference osECT ss
/- \ %””G N/A Hydro Test MDF A106 Gr.B 6"S80  2016.02.18  Q
BMT WOLSEONG  HydroTest MO 312TP304L 50160224 @
Copper B75 UNS C12200 3/8"
BMT BNPP 1,2 i o 20160225 T

' BMT BNPP 1,2 LATERAL = A403 WP30410™'6" 5050304 1
5105 BW etc.
Nuclear Power Plant _
Hanbit BMT BNPP12  HydroTest MOr A10SORBIUZT y0160316 @
Nuclear Power Plant

Sinhannul IHSUNG CNI SA 516 Gr.70 10T x 315
HANUL CS PLATE 2016-04-07
Nuclear Power Plant Co.LTD x 215 x 395 etc. Q

Nuclear Power Plant
/ A HYUNDAI
ENGINEEMNG A CONSTMUOTION CO . LTOD

€9

m=M=T

Heavy Industries
& Construction

R¥ansungd

SAMSUNG HEAVY INDUSTRIE-S/




New Offmniﬁzs &

5. Plant Division

Passionate &Mllmge

5.7 Supply Reference o] B MATERIAL

"’m‘""“ SHN 1.2 'm Mmg:‘& 20140822 QT
""E“;:’i SHN 1,2 EL:SEW, B462 etc. 2014.10.17 T
""”‘fm"g" SHN 1.2 Flange  MDF A182 F3l6etc. 20141107  Q

Kori Hyundai
Nuclear Power Plant E&C SHN 1,2 Elbow, CAP MDF MDN B164 etc.  2014.11.21 Q
=
Nuclear Power Plant E&C SHN 1,2 Lateral A182 F304 etc. 2014.12.05 T
Nuclear Power Plant

Hes SHN 1,2 Flange MDF A182 etc. 20150113 QT
‘
Nuclear Power Plant ""E“&"g" SHN 1,2 ELBOW etc.  MDF A182 etc. 2015.01.13 Q
/-A HY..OUW.,N,.W‘D“..OA'! "’gg‘i SHN 1,2 FLAGNE A105 2015.01.14 T
% "’E‘:‘g“ SHN 1.2 s MDF Al82 ete. 20150123 QT
7 4
Py e “’E"&"g"i SHN 1,2 LATERAL A105 etc. 2015.01.26 T
Hane SHN 1.2 FLAGNE A105 20150205 T
Hyundai SHN 1.2 ELBOW etc MDF A182 2015.02.24
Indi X E&C . etc. .02, QT
& Construction ;
"’m‘“ ""c SHN12  ELBOW etc.  MDF A105 etc. 20150224 QT

Hyundai SHN12  ELBOW etc.  MDFA234 etc. 20150430 QT
SAMSUNG HEAVY INDUSTRIES E&C



New Offmniﬁzs &

5. Plant Division

Passionate &Mllmge

5 . 7 Su p p Iy Referen C e CUSTOMER PROJECT MATERIAL CLASS

Hyundai Machined
i SHN 1,2 Orifice MDF A182 2015.05.18 Q
: DISS
“"E‘;"g" SHN 1,2 Adapter MDF A182 etc. 2015.05.18 Q
etc.
"’;&'g" SHN 1,2 CAP etc. MDF A182 etc. 2015.05.18 Q

el Hyundai FULL CPLG
Nuclear Power Plant E&C SHN 1,2 ote: MDF A105 etc. 2015.05.18 Q
e
Nuclear Power Plant “’E‘:‘g" SHN 1,2 FLANGE MDF A105 etc. 2015.05.18 Q

:
Nuclear P Plant i
”’E‘;'g" SHN 1,2 P ASTM A105 etc.  2015.05.18 T
Nuclear Power Plant
K ./ "’&"2“ SHN 1,2 '""ié"“" MDF A182 etc. 2015.05.22 Q
/-A HYUNDAI Humam SHN 1,2 i MDF B164 2015.06.11 Q
. BLIND
"{";g" SHN 1,2 FLANGE MDF A182 etc. 2015.06.11 Q
/‘ e
Tr=™ =Nt el BLIND
s VE“&C SHN 1,2 FLANGE ASTM A105 etc. 2015.06.11 T
ete.
Hyundai OVERFLOW
E&C SHN 1,2 CAP etc. N/A 2015.06.11 s
Heavy Industries
& Construction Hyundsl SHN 1,2 “":&“’ ASTM A182 etc. 2015.06.18 T
"VE‘:g" SHN 1,2 PLATE A387 Gr.22 CL.1 2015.08.18 T

QAMSUNG HEAVY INDUSTRIE-S/ “"E“;g“i SHN 1,2 CAP ete. MDFctl:it‘:"Fzz 2015.08.18 Q




New Offmniﬁzs &

5. Plant Division

Passionate &Mllmge

5.7 Su PP Iy Reference CUSTOMER |  PROJECT MATERIAL

i s |(RECHR | AERATT Y | assesas | @
""E‘g‘g‘“ SHN 1.2 FLANGE A0S 1m RESW  2015.08.18 T
“’E‘:‘c“' BNPP caP Af_’:‘,f."ww".;w 2015.08.12 s

Kori : Hyundai 90 ELBOW A234 Gr.WPB BW
BNPP v 2015.09.03 S
Nuclear Power Plant E&C etc. 1-1/2" S40 etc.
Hanbit Hyundai STUD Al93 Gr.B7 1/2"®
Nuclear Power Plant E&C it BOLTetc. x 2-3/4"L etc. 2015.09.01 T

Sinhannul Hyundai MDF A240 Gr.304L
Nuclear Power Plant E&C SHN 1,2 INSERT 10"THK %" etc 2015.09.10 Q
Wolsung
Nuclear Power Plant Eac SHN 1.2 LATERAL  A403 WP304 4"S10S  2015.09.10 T
HYUNDAI FyUnela SHN 1,2 FANGE  AIS2GrFI041S08 o 0000 ¢
A ENGINEEMNG A CONSTMUOTION CO . LTOD E&c m R‘ 1. m‘ X s
Hyundai FLANGE  A105 150# RF SW
% i SHN 1,2 ik %" S80 etc. 2015.10.23 T
Py e Hyundai BLIND  \i5r A182 Gr.F304
L K A s She SHN 1,2 n:::ee sl sl 2015.10.23 Q
Hyundai Spectacle  A516 Gr.70 300# RF :
~ E&C BNPP Blind 2" 2015.10.26 T
Heavy Industries Hyundai HALF CPLG  MDF A105 3000#
& Construction E&C N2 ete. SW 3/4"ete. 4015.12,25 Q
Hyundai FULLCPLG  MDF A105 3000 #
E&C sl etc. Socketweld 1 ete, ~ 20151125 Q

Hyundai STUD BOLT  A193 Gr.B8 %" 4"L
QAMSUNG HEAVY INDUSTRIE-S/ E&C SHN 1,2 Py e 2015.12.18 Q




New offartum'tizs &

5. Plant Division

Passionate &Mllmge

5.7 Supply Reference

CUSTOMER PROJECT

Hyundai , : A182 F316 COMP

e SHN 1,2 thon A 20151218 T
Hyundai Emergency "

e SHNYs | e 6" etc. 20160106 S
Hyundai SHN12  U-BOLT etc. A193 Gr.B7 3/8"etc. 20160113  Q

=
Nuclear Power Plant Hyundai

MDF A403 WP316-S

SHN 1,2 90 ELBOW 2016.02.23 Q

Nuclear Power Plant
Sinhannul B SHN 1.2 Py S 2060322 Q
Nuclear Power Plant
Wolsung Hyundsi SHN 1.2 FLANGE  ALOSISORSWRF 100320 T
K Nuclear Power Plant -/ E&C 1-1/2" 580 etc.
" MDF A182 F304
SHN 1,2 FLANGE 150# SWRF %" 2016.03.22 Q
/A HYUNDAI Vi s
% "’E':“g" BNPP 3,4 90 ELBOW  A234 WPB 6°S40  2016.04.12 s
2
srEm=Tr
Heavy Industries
& Construction

R¥ansungd

SAMSUNG HEAVY INDUSTRIE-S/




New Offmniﬁzs &

5. Plant Division

Passionate &Mllmge

5.7 Su PP Iy Reference CUSTOMER PROJECT MATERIAL CLASS

KHNP HANUL 3 capP MDF ‘:11:“; F304.  2014.09.30 Q
ELBOW,

KHNP WOLSONG . A105,A182F304L 20141201 A

KHNP HANBIT CHANNEL A1011 Gr.36 2014.12.03 A

Kori
N ear B Bl KHNP HANUL 1 ELBOW A234 WPB 2014.12.04 A
Hanbit
Nuclear Power Plant KHNP WOLSONG PIPE A312 TP304 2014.12.05 A
Sinhannul
Nuclear Power Plant

KHNP HANUL  ELBOW ect.  A234 WPB, A182  2015.01.19 A
Nuclear Power Plant KHNP HANUL PIPE A106 Gr.B etc, 20150120 A
/-A HYUNDAI KHNP KORI 1 PIPE A312 TP304 etc. 2015.02.11 A

y ENGINEEMNG A CONSTMUOTION CO . LTD
é /2 KHNP KORI 1 o A106 Gr.B etc. 2015.03.05 A
2 KHNP WOLSONG PIPE Al06 Gr.B 2015.03.06 A

bl o S N

KHNP HANBIT TUBE \IDF A182 F316 etc.  2015.03.13 Q

UNION

KHNP HANUL 1 e, A234 WPB etc. 2015.07.01 A

Heavy Industries ;
& Construction KHNP HANBIT ws:g'l,m ER309L SFA 5.9 etc.  2015.07.31 Q
U-BOLT

KHNP HANUL 1 A, Al03 Gr.B7 etc. 2015.08.10 A

QAMSUNG HEAVY INDUSTRlE-S/ KHNP KORI 1 AR A106 Gr.B etc. 2015.08.21 Q

PIPE etc.




New Offmniﬁzs &

5. Plant Division

Passionate &Mllmge

KHNP WOLSONG  SMLS PIPE A106 Gr.B etc. 2015.08.28 T
KHNP HANUL 3 CAP MDF ﬁﬁi F304, 2014.09.30 Q
KHNP WOLSONG ELBOW. 105 A182 F304L  2014.12.01 A

FLANGE

Kori
Nuclear Power Plant KHNP HANBIT CHANNEL Al1011 Gr.36 2014.12.03 A
Nuclear Power Plant KHNP HANUL 1 ELBOW A234 WPB 2014.12.04 A
Sinhannul
Nuclear Power Plant

KHNP WOLSONG PIPE A312 TP304 2014.12.05 A
K Wolsung -/
Nuclear Power Plant
KHNP HANUL  ELBOW ete.  A234 WPB, A182  2015.01.19 A
/-A HYUNDAI KHNP HANUL PIPE A106 Gr.B etc. 2015.01.20 A
ENGINEEMNG A CONSTMUOTION CO . LTD
. KHNP KORI 1 PIPE A312 TP304 etc.  2015.02.11 A
% PIPE,
Z KHNP KORI 1 ot A106 Gr.B etc. 2015.03.05 A
=TT
KHNP WOLSONG PIPE A106 Gr.B 2015.03.06 A
KHNP HANBIT J::IB:N MDF A182 F316 etc.  2015.03.13 Q
Heavy Industries }
& Construaation KHNP HANUL 48me W A234 WPB etc. 2015.07.01 A
KHNP HANUL WELDING  eR3ooLSFAS9etc.  2015.07.31 Q

Qmsum; HEAVY mnusmls_s/ KHNP HANUL B-BOLE A103 Gr.B7 etc. 2015.08.10 A




New Offmniﬁzs &

5. Plant Division

Passionate &Mllmge
5.7 Supply Reference el | e e .
18"SMLS
KHNP KORI PIPE etc. Al06 Gr.B etc, 2015.08.21
KHNP WOLSONG SMLS PIPE Al06 Gr.B etc. 2015.08.28 T
KHNP HANBIT 45 ELBOW A403 Gr.WP304 2015.09.07 A

etc. 4" S40S etc.

Kori CON
SA403 Gr.WP304L
Nuclear Power Plant KEPCO KPS WOLSONG REDUCER 47*2" $80*5120 ete. 2015.09.07 Q
: etc.
Nuclear Power Plant KHNP WOLSONG CSPIPE 1106 Gr.B 3"S40 etc.  2015.09.08 A

-
Nuclear Power Plant KHNP KORI SSPIPE  A403 WP304 4" S40  2015.09.16 A
Nuclear Power Plant KHNP KORI FLANGE ~ A105 150# SO FF 12" ., 5 0016 A
ete. etc.
WELDING ER90S-B3
/-A HYUNDAI KHNP HANUL ROD 2.4MM(GTAW) 2015.09.30 Q
90 ELBOW  A234 Gr.WOB 3"
% KHNP KORI e etdadied 2015.09.30 A
/‘ KHNP WOLSONG CSPIPE  A106GrB % s809|  2015.10.02 A
=TT -
BLIND A105 1504
KHNP worsonsr || (R | i oy | | ARUR200d A
KEPCOKPS ~ WOLsoNG ~ CSPIPE AIOSGrBA4SIS0 551510022 A
Heavy Industries BEAM(AN
& Construction KEPCO KPS HANUL oLD) e, A6 TS7S'OMMetc. 20151023 Q
SS PIPE SA312 TP304 %"
KHNP WOLSONG i s 2015.10.29 Q
QAMSUNG HEAVY INDUSTRIE_S/ KHNP wotsong  WELDING ER-316L etc. 2015.10.30 A




New Offmniﬁzs &

CUSTOMER PROJECT - MATERIAL

5. Plant Division

Passionate &Mllmge

5.7 Supply Reference

KHNP ER-70S, ER308L etc. 20151103  Q

KEPCO KPS HANUL $S PIPE it tn TS 7

KHNP WOLSONG  CSPIPEetc.  Al106GrBete. 20151105 A

KHNP WOLSONG CS PIPE A106 Gr.B 20151119 A

KHNP wolsong 20 Camp SR SRTRIM 20151120 @

KHNP HANUL wi‘g:,"e ER70S-6 2015.11.30 Q

KEPCOKPS ~ HANUL  ROUNDBAR  A276 UNS21800 20151201 A
Nuclear Power Plant

/‘A HYUNDAI KHNP KORI SSPIPEete.  ~oaart e . 20151208 Q

KHNP wotsone  Fuiceie  SATREPRRRSW ao1s1207 @

% KHNP WOLSONG S PIPE ete. s 2015.12.07 A

HERAED KEPCOKPS  HANBIT il ER410 NIMO 20160110  Q

KHNP HANBIT wi"g;"s ER316L etc. 2016.01.11 Q

&y S KHNP KORI Uosrdind B16 3/8” etc. 20160127 A

Plesunad KHNP HANBIT  csPpEete. A100CrBESI0 5160212 A

Qmsum; HEAVY mnusmls_s/ KHNP HANBIT S5 PIPE etc. 5‘;’;152‘;':?‘:'- 2016.02.23 A
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57 Su p p Iy Referen Ce CUSTOMER PROJECT MATERIAL
SS SMLS SA312 TP304 4"
/- \ KHNP KORI PIPE $40S 2016.03.09 Q
SS SMLS SA312 TP304
KHNP HANBIT PIPE 25405 2016.03.11 Q
SS SMLS SA312 TP316L
: KHNP HANBIT PIPE 2190 2020 2016.03.11 Q
Kori SS SMLS SA312 TP304 4"
KHNP HANBIT 2016.03.25
Nuclear Power Plant PIPE 5160 Q
Hanbit SS SMLS A312 TP304 %"
KHNP HANBIT 2016.04.06 A
Nuclear Power Plant PIPE S40S ect.
Sinhannul 90 ELBOW A403 WP304
Nuclear Power Plant e PUAINRLE ect. 47S40S ect. ZAL8.0809 A
Wolsung
Nuclear Power Plant KHNP WOLSONG PLUG ect. B16 3/8" ect. 2016.04.11 A
SB366 UNS
A HYUNDAI St e o NO4400 %~ 30004  2016.04.26 A
4 ENGINEEMNG A CONSTMUOTION CO . LTOD
g
Z
=TT
Heavy Industries
& Construction

SAMSUNG HEAVY INDUSTRIE-S/




New offartunitizs &

6. Testing Equipment Prssionsts Chaliongs

6.1 Material Division (Raw Material & Wire Product)

Equipment Capacity Q’'ty Usage
Vickers Tester - 1SET Measuring Hardness
UTM (Universal Test Machine) 5TON, 1TON 2SET Mechanical Property Test
Lab. Teat-Treatment Furnace Max. 1,200C 1SET Heat-Treatment
PMI (Positive Material Identification) - 1SET Material Identification
Optical Emission Spectrometer Carbon, SS, Nickel, Al. 1SET Chemical Analysis

Fﬂl




6. Testing Equipment

New offartum'tizs &

6.2 Automotive Division (Spring)

Passionate &Mllmge

Equipment Capacity Q’ty Usage
NEHEBEE!? Pl Measuring scope : 1um 1SET Measuring Part dimension
Measurer
Spring Torque Tester Measuring scope : 0.5g 1SET Measuring Spring Torque
VoIl ety (Pl tellis) TEEEl L Max 10 M Times 1SET Spring Torsion Durability
Room Temperature
Vickers Tester - 1SET Measuring Hardness after H/T
Digital Microscope Max. X1,500 times 1SET Analyzing Material Surface




New offartunitizs &

6. Testing Equipment Pussiomate Challongs

6.3 Automotive Division (Passive Valve)

Equipment Capacity Q’'ty Usage
Torque Tester Resolution : 0.5¢g 1SET Measuring Passive Valve Torque
Thermal Impact Cycle Tester -65C~200C 1 SET Testing Heat Impact and Cooling Resistance

High Temperature Durability Tester Max. 1,000C 1SET Testing high temperature resistance




New offartum'tizs &

6. Testing Equipment Prssionsts Chaliongs

6.4 Plant Division

Automatic Mounting Machine Micro Vickers
Specimen Grinder

Water Pressure Tester Pitch Gauge Taper Thread Ring Gauge RT Room



M Patent / Design certificates list of KOWEL

Patent N0.10-1131141
[Wire Winding Device]

Patent N0.10-1217592
[Optic Panel]

Patent No. 10-1436039
[ Rotating Flexible Exhaust
Valve for Automotive
Muffler ]

Patent No. 10-1463238
[ Flexible Exhaust Valve for
Automotive Muffler ]

Patent No. 10-1542569
[Manufacturing method of
high heat-resistance Steel
Wire and hest-resistance

Spring]

Patent No. 10-1549225
Manufacturing method of
Super alloy wire with high

strength and anti-corrosion

0ol

Application No. 30-0801803
[Exhaust Valve for
Automotive Muffler]

Application No. 30-0801804
[Exhaust Valve for
Automotive Muffler]

Application No. 30-0801805
[Rotating Exhaust Valve for
Automotive Muffler]

Application No. 30-0801805-
1
[Rotating Exhaust Valve for
Automotive Muffler]

Application No. 30-0801805-
2
[Rotating Exhaust Valve for
Automotive Muffler]

Utility Model
No. 0328274
[Cleansing Nozzle for Wire
Drawing]

Application No. 10-1570872
[Heat-resistance Spring
using high-heat resistance
wire]

Under Patent Application
10-2014-0177853

Super Alloy Wire for
High Strength & Anti-
Corrosion

Under Patant Application
10-2015-0093222

Manufacturing Method
of Super Duplex
Stainless with
improved Anti-
Corrosion




M Certificates of KOWEL

Material Specialized
Company
r R

T TR UL UL

CENTIMCATE (& A

Rald Al s

PR Iy

. . - SQ Approval SQ Approval
ISO/TS 16949:2009 ISO 9001 : 2008 R&D Institute [Heat-Treatment] [Welding]
=0 s

SOdeHy

SO$4

M Certificates of KOWEL

KEPIC Approval

Sinkori Nuclear 3,4
Power Plants Supply

; KHNP’s Supplier
Single PPM Approval (Q Class)

Venene

Sinhanul Nuclear 1,2

Power Plants Supply

UAE BNPP
Material Supply

B Certificates of KOWEL

NI S

s

ASME (NS) ASME (NPT) ASME (NA) Promising Export Awardeq pr_e3|dent|al
Company citation
) [ — . R




Thank you for
your kind attention

KEWEL
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