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[ Greetings ]

Even wherever any place in the world, for best plant project of your respectable
companies, we are willing to provide our peculiar technigue and abundant experience
for throughout NDT & Heat-Treatment process from lay—out to completion.

Since 1978 year, our company, Kumga started as a specialist of NDT & heat—treatment
for pre and post—weld heat—treatment service supplier and device manufacture, we has
grown as a leading company of Heat

process specialty, having numerous performance records in NDT & Heat-Treatment
field, which is required for manufacture and installation of main and subsidiary devices,
pressure piping, steel structures for the construction of nuclear power/hydraulic
power/thermal power plant, oil refinery/petro—chemical plant, steel making plant, ship
building, paper manufacture/pulp plant, glass making plant and etc.

We, Kumga, have been steadily improving our technigue, construction method and
devices in the field of NDE & Heat applied process and providing to clients. Especially,
we have provided technigue, equipments and services of NDT & Heat—treatment to the
manufactures of main devices for nuclear power plant by ourselves locally at first time,
and enjoying great satisfaction and trust from our clients.

Our quality management system is in conformance with ISO 9001-2000, the standard
specification adopted internationally.

Our technical team will not only study, analyze NDT & Heat—treatment applied part of
clients’ and provide solutions trustworthy but will also provide great satisfaction to their
construction requests even with special and sharp enough specification.

Now, we will act as a part to raise your international competitiveness, and will do our
utmost efforts to keep position of highest level company as NDT & Heat-treatment

specialist through future.

Thank you for your attention.

In Pyo, Hong / President C.E.O 7.
Kumga Co. Ltd.
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. Key Personnel

[ Company Profile ]

Tel No. 82-2-796-3838
Fax No. 82-2-796-3858

. Name : Kumga. Co., Ltd.

. Established On 2July 15, 1978

. Paid—-in Capital : 300,000,000 Korea Won

. Type of Ownership : Corporation

. Name Representative : In Pyo, Hong

. Address : 3F, KUMGA Bldg, 18, Yeonhui-ro, Seodaemun—gu, Seoul, Korea

Duties Name
* President C.E.O In Pyo, Hong
* Project Management Team Manager Ki Cheol, Lim
* Quality Management Team Manager Chan Bin, Nam

* Accounting Team Manager

Hyoyeong, An

* Business Team Manager

Seung Huck, Lee

» Safety Team Manager

Gyeong Ho, Lee

* R&D Team Manager

Yong Hee, Lee

8. Domestic Office/Site
Office/Site Address Note
Head Office 18, Yeongui-ro, Seodaemun—gu, Seoul, Korea +82-2-796-3838

YeoSu Office

Sora—myeon, Yeosu-si, Jeollanam—-do, Korea

Goseon Office

Georyu—myeon, Goseong—gun, Gyeongsangnam-
do, Korea

Dangjin Office

Seongmun—-myeon, Dangjin—si, Chungcheongnam-
do, Korea

Seoul Office

Guro—gu, Seoul, Korea

Daegu Office

5, Seongseodong-ro 65—gil, Dalseo—gu, Daegu

Incheon office

Namdong—gu, incheon-si, Korea

Anseong Office

Miyang—myeon, Anseong-si, Gyeonggi—do, Korea

Gyeonggi Office

Wongmi—gu, Bucheon-si, Gyeonggi—go, Korea

Gangwon Office

Hyoja—-ro, Donghae-si, Gangwon-do, Korea

Seongnam Office

Sujeong-ro, Sujeong—gu, Seongnam-si,
Gyeonggi—do, Korea
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9. Overseas Site

[ Company Profile

Office/Site Address/Project note

UAE Abu Dhabi in UAE

Vietnam Hanoi in Vietnam

Uzbekistan Tashkent in Uzbekistan

Indonesia Zakarta in Indonesia
Brazil Fortaleza in Brazil
Egypt Sixth District Obour City , Egypt
Oman Sohar, Sultanate of Oman
Iraq Karbala Project

- KUMGA. CO,, LTD. -




[ Brief History ]

1978. Jul. * Kumga Co., Ltd. established in Seoul, Korea for manufacturing, sales of heat—
treatment device and heat—treatment service.

1978 » Contract Korean agent agreement with Cooperheat-U.K

1979 * Supply a 400KW electric resistance type heat—-treatment furnace by our own
design.

1980 » Heat-treat main devices for nuclear power plant by use of electric resistance type

temporary furnaces by our own design.

1981 * Begin home production of Ceramic Insulated Heaters.

1982 » Begin home production of electric pre & post heat—treatment equipments.

1983 » Contract Korean agent agreement with Mannings Ltd.—U.K.

1984 * Introduce High Velocity Gas Burner System locally first case in Korea.

1985 » Heat-treat spherical vessels by internal firing technigue of high velocity gas burner
systems.

1987 * Preheat water pressure piping for hydraulic—pumping power plant.

1988 » Heat-treat a 200,000BBL Naphtha tank by use of gas combustion type temporary
furnace.

1989 * Begin home—production of automatic control heat—treatment equipments.

1991 » Heat—treat steam generators and reactor vessels for nuclear power plant by use of

electric temporary furnaces.

1991 * Heat-treat header & fin—tube assemblies for HRSG of Thermal power plant by use
of electric temporary furnaces.

1993. Oct. * Change the firm name to Kumga Engineering & Construction Co., Ltd. from Kumga
Co., Ltd.

1994 » Approved by Seoul City to Construction License.(Category : Mechanical Facility)

1997 » Approved by LRQA(U.K) in accordance with ISO 9002:1994 quality assurance
system.

2002 » Approved by Korea Gas Safety Corp. to subcontractor’s Quality Control system.

(2002-31-003)

2003 * Approved by Doosan Heavy Industry Co., Ltd. as subcontractor for NS Service.
(ASME Sec. lll & KEPIC MN/SN — Heat Treatment Part)

- KUMGA. CO., LTD. -



[ Brief History ]

2003 » Approved by LRQA(U.K) in accordance with ISO 9001:2000 quality assurance
system.

2005 « Manufacture beginning of the heat-treatment equipments as firm’s brand.

2007 * Change the firm name to Kumga. Co., Ltd. From Kumga Eng & Const. Co., Ltd.

2007 » Acquired the permission for use of radio isotope by MOST ( Cert No. 14-68-00 )

2007 « Acquired the permission for use of X—ray equipment by MOST (Cert No. 24-69-01)

2007 » Acquired the Registration of Nondestructive Testing by MOST( Cert No. 2007-62 )

2007 » Approved by LRQA(U.K) in accordance with ISO 9001:2000 quality assurance
system (NDT Part)

2007. Jun.  Established a local company named KG-Tech LLC in Oman

2007 * Approved by Doosan Heavy Industry Co., Ltd. as subcontractor for NS Service.

(ASME Sec. lll & KEPIC MN/SN — NDT Part)

2008 » Acquired the Hazardous Material Tank Safety Performance Examiner
( Cert No. 2008-01)

2008 » Approved by Korea Gas Safety Corp. to subcontractor’s Quality Control system.
(2008-21-041)

2008 « Acquired by Quality Inspection Agency by PCMO ( Cert No. 2008-21)

2008 « Acquired the Register Nondestructive Testing (Add. LT) by MOST

2009 « Acquired the Register Nondestructive Testing (Add. VT) by MOST

2009 * Acquired the Register Engineering Activity Proprietor by KENCA

2010. Mar. * Established a local company named KG Technical Inspection Services LLC in UAE

2010 « Approved by LRQA(U.K) in accordance with ISO 14001:2004 Environment

Management system

2010 * Hazardous Materials Safety Administration agency specifies

- KUMGA. CO., LTD. -



[ Brief History ]

2011. Aug.  Established a local company named KETS. CO in Vietnam

2012. Oct.  Established a local company named KUMGA CO., LTD in Indonesia

2012. Dec. » Established a local company named KG TECH in Uzbekistan

2013. Jul. * Established a local company named BRASIL TRATAMENTO TERMICO DE METAIS

NAO-DESTRUTIVOS LTDA in Brazil

2015. Jun. « Established a local company named KUMGA CO., LTD in Egypt.

2016. Apr » Acquired the registration certificate of construction engineering services.
2017. Mar. » Establiched a Industrial R&D Team

2017. Jun. » Acquired the certificate of Patent for Heat treatment equipment

2017. Jul. » Acquired the certificate of Technology Innovation enterprise from Samll and

Medium Business Administration

2018. Sep. » Approved by LRQA(U.K) in accordance with ISO 9001:2015 quality assurance
system.
2018. Oct. * Established a local company named KUMGA CO., LTD in Iraqg.

- KUMGA. CO., LTD. -
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[ Major Services ]

We perform following processes.

NDT/Thermal processes are performed at following
sites.

» Welding Pre—heat and Post-heat
» Post-weld Heat-Treatment

» Normalizing / Annealing

* Refractory Dry—Outs

 Forced Curing

* Non—Destructive Examination

* Nuclear Power Plant

* Thermal and Other Power Plant
* Oil Refinery Plant

» Chemical Plant

» Petro—chemical Plant

* Steel Making Plant

* Fabrication Shop

NOT/Thermal processes are performed for

NDT/Thermal processes are performed by

* Piping and Tubing
* Steel Structures

« (Pressure) Vessels
» Storage Tanks

* Refractory Linings

* Phenol and Other Coatings

* Electric Resistance Heating Method
* Internal Gas Firing Method
» External Gas Firing Method Using

Temporary Furnace

- I = ©

 Radiographic Testing

+ Ultrasonic Testing

* Magnetic Particle Testing
* Liquid Penetrant Testing
* Leak Testing

* Hardness Testing

* PMI Testing

- KUMGA. CO,, LTD. -




II . Manpower,Euipment

- Manpower
— Equipment
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[ Manpower ]

1. Manpower by Discipline

Department Manpower

* Top management 1

* Business Team

* Project Management Team

* Quality Management Team

» Safety Team

AW

* Accounting Team

* R&D Center 2

 Construction Sites (225)
— ASNT Level Il 14
- NDT Engineer 58

— NDT Technician 30
— PWHT Engineer 75
— PWHT Technician 48

Total 245

2. Korea Manpower Agency Certificate

Qualification RT uT MT PT LT Total

Technician 30 18 18 20 - 86

Engineer 2™

Grade 9 5 10 7 4 35

Engineer 1% Grade 22 16 25 20 2 85

Total 61 39 53 47 6 206

3. Kumga Level I, lll Certificate

Qualification RT uT MT PT VT Total

LEVEL Il 52 45 52 52 2 203

LEVEL I 22 18 18 18 3 79

Total 74 63 70 70 5 282

- KUMGA. CO,, LTD. -



Manpower ]
4. KEPIC Certificate
Qualification RT uT MT PT Total
High Grade 13 6 iR 10 40
Middle Grade 8 4 8 7 27
Low Grade 3 - 2 - 5
Total 24 10 21 17 72
5. Radiation Safety Certificate
Qualification Person
Radiation Handling Supervisor 2
Radiation Handling General 13

- KUMGA. CO,, LTD. -




[ Equipment — NOT ]

1. RT(Radiogaraphic Test)

< X-ray Systems / 300EGM >

< y- ray Systems / DELTA 880 >

@ - KUMGA. €O, LTD. -



Equipment — NOT ]

Description Model No. Specification Maker Quantity
- ray Systems DELTA880 Ir-192 AEA Technolo 48
¥ ray oy 120/150Ci 9
300EGM 300KV, 5mA RIGAKU 3
X-ray Systems EX-260GH 250KV, 5mA Toshiba 2
SITE- X2506 250KV, 6mA ICM 4
Film Processing | _ Kyungdo Enterprise Ltd.
Tank 10G/L Nawoo Tech Research Ltd. 56
. _ _ . Kyungdo Enterprise Ltd.
Film Dryer DS-25 0-120€C Nawoo Tech Research Ltd. 56
. . DF-2C15 _ Kyungdo Enterprise Ltd.
Film Viewer P-35 Nawoo Tech Research Ltd. 108
Densitometer PDA-85,100 0-5.0 Kyungdo Enterprise Ltd. 152
RSM-100 1 = 100uSv/h Kyungdo Enterprise Ltd. 60
Survey meter
ND-2000A 1 = 1000mR/h NDS Products, Inc. 84
Pocket Dosimeter | W—138 0 - 200mR Arrow Tech 188
Dosimeter charge | ND-100 - NDS Products, Inc. 52

- KUMGA. CO,, LTD. -




2. UT(Ultrasonic Test)

< UT Systems / Site scan 150 >

[ Equipment — NOT
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< UT Systems /OMNI Scan>

< UT Thickness Gauge / DM40DL >

Description Model No. Specification Maker Quantity
OMNI Scan A,B,C,S - SCAN Olympus Ndt 7
UT Systems Site scan 150 | A,B,C - SCAN Sonatest 13
Epoch Il A,B — SCAN Panametrics 38
SC-20 1.27 — 300mm Picosonic, Inc. 6
UT Thickness 26MG 0.5~508mm Panametrics 4
Gauge
DM4DL 1.2~200mm Krautkramer 4
STB-A1 For Calibration Kyungdo Enterprise Ltd. 32
STB-A2 For Calibration Kyungdo Enterprise Ltd. 32
UT Test Block
STB-A3 For Calibration Kyungdo Enterprise Ltd. 24
[IW Type 1 Reference Block Kyungdo Enterprise Ltd. 15

- KUMGA. CO,, LTD. -




[ Equipment — NOT

3. MT(Magnetic Test)/ PT(Penetrant Test)

<UV-Meter / DM-365X>

<Surface temperature thermometer / TEé—1800>

Description Model No. Specification Maker Quantity
MP-A1, A2 AC Kyungdo Enterprise Ltd. 45
MT Instrument
MY-1, 2 AC Nawoo Tech Research Ltd. 82
Uv-100 4500uw/cm? Nawoo Tech Research Lid. 25
Black Light
BOD-100A 3000uw/cm? Kyungdo Enterprise Ltd. 17
Surface TESTO 735 -50 to +1500C TESTO 14
Pyrometer TES-1800 -50 to +1300°C Nawoo Tech Research Ltd. 25
UV-meter DM-365X 0 - 1500uW/cm? Spectronics 26
Lifting Block 101B 4.5Kg Kyungdo Enterprise Ltd. 44
Lux Meter TM-205 ASTM TENMARS 28

- KUMGA. CO,, LTD. -




[ Equipment — PWHT }

1. PWHT

. 'r,_'_'.a nj_1|;. 12
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< 130KVA SCR >

ELERERI TR

<200KVA M/C >

< 50KVA T/R >
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[ Equipment - PWHT ]

< TAU ( Thermocouple Attachment Unit ) >

< Recorder >

- KUMGA. CO,, LTD. -



Equipment — PWHT

Description Model & Specification Maker Quantity
3 . 6 Channel Transformer type, Kumga Co.,
50 KVA Heat—treatment Unit 440V/380V X 50 KVA x Lid. 109
3 . 6 Channel SCR Type, Kumga Co.,
130 KVA Heat-treatment Unit 440V/380V x 130 KVA Lid. 155
3 .. | 6 Channel Distributer Type, Kumga Co.,
200 KVA Heat—treatment Unit 440V/380V X 200 KVA Ltd. 85
EH100-12, 12 Point, K-Type, .
Temperature Recorder 0 ~1.200C Chino—-Korea 358
T.C Attachment Unit Capacitor Discharge Type ELijmga Co., 222
Calibration Checker CV-106, For K-Type Recorder EleArt 45
mV Generator K-Type, 0 ~1,200C Thermo-ELC, 67
USA
High Velocity Gas Burner, 2,000,000kcal/Hr Mannings, UK 12
. . 2850m /Hr x 711mmAaQ, .
Combustion Air Blower 440V x 60Hz x 11KW Mannings, UK 9
Ga; Train with Flame Failure 10Kg/ort, 50A (2") Cam-Lok Kumga Co., 13
Unit Ltd
Automatic Gas Controller Unit | 10Kgs/cr, 50A (2") Cam-Lok ﬁjjmga Co., 1
Secondary Gas Regulator JIS 10K-FF, 50A Fisher 7
LPG Vaporizer JIS 10K-FF, 50A, 300 Kg/Hr Hwasung Eng. 7
Oil Burner Assembly 3,000,000 Kcal/Hr Olympia Co. 3

- KUMGA. CO,, LTD. -




[ Equipment — PMI & HT ]

1. PMI( Positive Alloy Material Identification )

< XLi 818 >

2. Hardness Test

< EQUO-TIP Tester>

< Ultrasonic Tester / MIC 10 >

- KUMGA. CO,, LTD. -



[ Equipment — PMI & HT ]

Description

Model

Specification

Maker

Quantity

PMI

XLi 818

* Light weight analyzer

* Needless of source change
 Detailed analysis function

* Touch screen LCD screen
* Highly economical

NITON

SPECTRO
TEST

* Weight : 18Kg

« Small piece, Curve surface
sample analysis

» Easily movement

» Carbon detect

SPECTRO

PMI Master
Pro.

* Analysed t vacuum elements
P, S and B etc.

* Different operation modes for
sorting, Gade ID or complete
analysis of metals.

* Use of a battery with an
integrated rechargeable power
pack.

TUV
Rheinland

EQUO-TIP
Hardness Tester

* Measurement precision average
value £0.5% (at L800). that is
+4L

* Instrument Battery 1.5V Xx6ea.
About 60 hours life at 20C

* Temperature

average: 0C~50TC

* RS 232 INTERFACE

» Weight : 4.6Kg(Including

case),

Body weight : 800g
* Size: 180x175%x80mm

PROCEQ

24

BRINELL
Hardness Tester

Telebrineller

« Weight: 4.5Kg(portable)

» Simple Operation

« Certified Accuracy: Bar Test
block £3%, microscope Within
0.05mm

» Weatherproof

TELEWELD
Inc.

15

Ultrasonic
Hardness Tester

MIC10

» Conversion: HV, HB, HRC, HRB
& N/mif

* Use to Hand Held Indentor.

 Display of the average value.
Warning given with memory
over flow.

* internal memory for up to 1800
measurements. Memory card
for up to 590 measurements.

* Measure in any direction.

KRAUT
KRAMER

- KUMGA. CO,, LTD. -
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General articles

- NDT
— Heat—-Treatment
- PMI
— Hardness Test
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[ NDT - RT |

1. RT( Radiographic Test )

1.1. Principle

Radiographic test utilizes the characteristic of
radioactive ray that it permeates or gets absorbed
during reaction with materials. Since the density for
discontinuity test material is different from the base
material, there is a difference in quantity of
radioactive ray when it is permeated, and we can
find out the inside state of material by observing
different amount of illumination present on the film.
The intensity of a beam of X — rays or rays
undergoes local attenuation as it passed through a heterogeneous body, due to the
absorption and scattering of radiation by the object concerned.

As a result the beam emerging from the object forms at the surface of the film areas of
differing intensity which together make up the radiation image.

1.2. Method
Generally X-rays and y-rays are used. X-rays are produced by high voltage X-ray machines
and y-ray pass through the material and images are captures on film depending on the
density. This film is then processed and the image is obtained as grey shades between black
and white.

1.3 Features
Depending on the kind of radioactive ray used, either X-ray or y-ray is used according to
usage condition and purpose. Selection of which ray to use is made by price, portability,
permeability, and safety factors.
Advantage of radiographic test is that it can be used without regard to the make—up of the
test material, thus it is used in all manufactured products, casts and various welding
structures. Also, soundness and structural flaw can be identified and the results can be
stored in films such that the soundness of test material can be rechecked at, and internal
flaws in test material can be identifies at maintenance inspections.

1.3 Application
— Power plant, Steel Structure, Pipe Line, LNG, Oil &Gas Plant, Fabrication work,
Construction Work.

— It is used in many industrial areas including material, structure, and mechnical egineering
to identify flaws in products that are being manufactureed or being used for quality
testing and management. It is used and applied in airplanes, ships, off—share structure,
oil storage tanks, steel structures, etc.

- KUMGA. CO,, LTD. -



[ NDT - UT ]

2. UT( Ultrasonic Test )

2.1 Principle
By transmitting ultrasonic wave to the test material, the wave traverses the inside of the
material with energy loss, and by analyzing the quantity of energy from the ultrasonic wave
deflected off the discontinuity and its travel time, the location and size of the discontinuity
can be accurately obtainable. Ultrasonic test is a method that can identify discontinuity that
exists inside of the test material.
Ultrasonic tests used in industrial area is used not only in detecting lamination, crack, and
inclusions that are contained in discontinuity of base materials.

Probing Surface ' Straight |
Surface i Wave - Beam e

..41 .lhrl.

Angle Beam

<t

4
&
Longitudinal Wave
Wave

3.2 Features
By transmitting ultrasonic wave to the test material, the wave transvers the inside of the

materal with energy loss, and by analyzing the quantity of energy from the ultrasonic wave
deflected off the discontinuity and its travel time, the location and size of the discontinuity
can be accurately obtainable. Uitrasonic test is a method that can identify discontinuity that
exists inside of the test material, and is widely used along with radiographic test. However,
unlike radiographic test, ultrasonic test can be carried out easily even in test thick materials
with sizable thikness, and it is excellent at detecting planar flaws. Information that is
obtaind by ultrasonic testing is processed by the reflection, refraction, diffraction, and
interference.
Pulse—echo testing method is generally used which detects the reflections from solid and
vapor interface, reflections from solid and liquid interface, and others.

3.3 Application
- Inner Crack Inspection of Several Metals
(Forging, Casting, Rolling, Ingots)
- Inspection of Welding, Bar, Pipe, Tank, Etc.
— Quality Check for Bonding of Several Metals and Linings
— Corrosion Inspection of Pipe and Steel Plate
— Inspection of Delamination of Composite Materials
— Inner Crack Inspection of Ceramic Carbon Etc
- Fatigue Crack Inspection of Shaft
— Sound Velocity Measurement of Several Materials

@ - KUMGA. CO,, LTD. -



[ NOT - MT ]

3. MT( Magnetic Test )

3.1. Principle
When the material or part under test is magnetizes, discontinuities which lie in a direction of
the magnetic field will cause a leakage field to be formed at and above the surface of the
part. The presence of this leakage field and therefore the presence of the discontinuity is
detecter by the use of finely divided ferromagnetic particles applied over the surface, some of
these particles being geared and held by the leakage field. The magnetically held collection
of particles forms an outline of the discontinuity and indicates its location, size, shape and
extent.
Magnetic particle test is a mwthod that magnetizes test material made of ferromagnetic
material by applying magnetic field to detect discontinuity(flaw) on the surface and sub—
surface, and then observes the size, location, and shape of the magnetic indication that
result from leaks in magnetic field.

™ Leaks in Magnetic Field

3.2 Features

Because the width of the magnetic particles become
larger than the width of the actual flaw, it is possible
to detect microscopic cracks, and the test can be
performed without regards to the size or shape of the
test material. Moreover, it is easely learned by
inspector, and costs are relatively cheap.

Compared to liguid penetration test, magnetic particle
test has better success rate for detecting flaws under
the surface, and it can be carried out even if the test
material is coated. However, magnetic particle test
cannot be applied to all materials, but only
ferromagnetic materials that can be magnetized, and cannot evaluate internal soundness in
the holes. Also, test material may get damaged from arc discharge that is generate on the
areas where electricty comes in contact.

3.3 Application
- heat treatment Area, Area machining, Manufacture Works, Equipment in engines, Shafts,
Gears, Power plant, Steel Structure, Pipe Line, Refinery, Fabrication work, Construction
work.

- KUMGA. CO,, LTD. -



[ NDT - PT ]

4. PT( Penetrant Test )

4.1, Principle

Liquid penetrant testing is a method used to detect
surface flaws on large surface areas.
It is very fast, economical and can be applied to a large
number of components and materials.
It can also be used to reveal surface connected flaws.

4.2. Method

@ Penetrant : Apply red penetrants onto the surface to
penatrate
into the flaw.

(@ Remover : Spray cleaner/remover on wiping towel and wipe
surface clean.

® Development : Spray on to thin, uniform film of developer.

@ Inspection : Defects will show as bright red lines in white
developer background.

4.3. Features.

— The method has sensitivity to small surface discontinuities.

— The method has few material limitations, metalic and nonmetallic, and nonmagnetic and
nonmagnetic and conductive and nonconstructive materials may be inspectied.

- Large areas and large volumes of part/materials can be inspected rapidly and at low
cost.

— Part with complex geometric shapes are routinely inspected.

— Indications are produced directly on the surface of the part and constitute a visual
representation of the flaw.

— Aerosol spray cans make penetrant materials very portable.

4.4. Application
— The liquid penetrant testing is applied to almost all materials
— Type of flaw
. Fatigue cracks, Quench cracks, Laps, Seams, Pinholes in welds, Lack of fusion or
braising along the edge og the bond line.
. Fatigue cracks, Quench cracks, Laps, Seams, Pinholes in welds, Lack of fusion or
braising along the edge og the bond line.

@ - KUMGA. CO,, LTD. -



[ NOT - ECT ]

5. ECT( Eddy Current Test )

5.1. Principle
If magnetic flux that varies with times
is introduced to conductible metal
material, eddy current is induced on
the inside of the conductor, Eddy
current varies its size and distribution
if there is discontinuity from cracks
and such inside the conductor. At this
time, alternative current that falls G
below MHz is induced on a calil, i RS -
generating magnetic flux, and by closing in on the teat material with the coil, changes in
impedance or voltages of the coil is detedcted.
Eddy current test can be applied to all ferromagnetic or nonmagnetic conductors. It has
excellent sensitivity for detecting surface flaws.

5.2. Features
- High inspection speeds & High sensitivity to microscopic flaws
— No surface preparation needed, so can be up to 80% cheaper than other NDT
- Good discrimination between differential flaw type
— Relatively low data rate and easy reduction
- Easy to automate inspection
— Ability to access small and complex parts
— Highly accurate and repeatable detection of flaws

Fagh

THEIET T

5.3. Application
- Metallic conductivity measurement
- Metal plate Turbine Blade, Rivet hole etc. Crack detection
— Each kind tube welding department test
- Metal alloy ingredient distinction and detection of different kind material
- Heat treatment state distinction
- Metallic thickness measurement

@ - KUMGA. CO,, LTD. -



[ NOT - LT ]

6. LT( Leak Teat )

6.1. Principle
When the fluid contents in tight containers, storage facility, or piping flows out or foreign
fluid flow into them, it is called leak, and testing method for detecting leaks and inlets as
well as leak quantity is called leak test.

6.2 Features
Performing leak test is fast and cheap and hasgood sensitivity considering the time it takes.
On the other hand, it has its own disavantages: the cause of shape of the flaw cannot be
detected, and it cannot be used in open systems, possibly causing damages to the test
material due to hydraulic pressure. Leak test can be categorized by the way to applying

pressure(pressurized or depressurized) on the test material, the type of fluid or gas used,
and the amount of leak.

For example,

(1 Bubble testing where the inside and outside of test product are applied different
amountof pressure and paintes with ointment for detecting presence of
bubbles.

(@ Ammonia leak testing where its property of changing color in reaction to the
developer on the leak area is used, or detecting ammonium chloride in reaction
to acid.

(@ Tracer gas(heilum) testing where different pressure are gpplied to the inside and
outside of the test material and trace gas is used for detecting leak area.

In leak testing, since the sensitivity may drop due to surrounding enviroment such as
containated trace gas, corresponding adjustment is required.

6.3. Description
1) Bubble Test
?2) Pressure Measurement Test
3) Halogen Diode Leak Test
4) Helium Mass Spectrometer Leak Test
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[ NDT - VT ]

7. VT( Visual Testing )

7.1 Principle
- Visual inspection is a non—destructive testing method that surface flaws by observing
materials, products, or structures directly(by naked eye) or indirectly(TV, closed—circuit
camera). It can be said that visual insepection
includes determineg manufacturing
specification, drawing design specification and
such of various materials, products, or structures
specifications.
It is used most effectively for the inspection of
welds where quick detection and the correction
of flaws or process related problems can result
in significant cost savings. It is the primary
evaluation method of many quality control
programs. It can identify where a failure is most likely to occur and identify when failure
has commenced. Visual inspection is often enhanced by other surface methods of
inspection which can identify defects that are not easily seen by the eyes. Visual
inspection can be enhanced by various methods ranging from low power magnifying
glasses through to bioscopes.

7.2 Purpose
(D To test materiala that are to be used in product manufacturing, manufactured products,
or structures are produced or processed according to the design, manufacturing, and
processing specifications.
@ To detect any possible flaws that may cause problems for later usage for above items
before or during the actual services.
@ To test detective or damaged products.

7.3 Application
— Power generation facility or large structures, flaws in manufacturing and processing, and
flaws during usage.
— Detecting detects before, during and after fabrication of any weldment and covering the
entire spectrum of the welding process and the value of visual inspection
— Industrial plants, shipbuilding, power plants, steelworks, piping lines, steel structures,
construction works and other industrial plants.
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[ Heat-Treatment — Pre—Heating ]

1. Heat Treatment

1.1 Pre— Heating
Pre—Heating is, as a subsidiary process of welding work, before and during welding, the
operation of heating the part of the base metal on which welding metal is melted and
attached. The fundamental purpose of putting in operation of Pre—Heating is to prevent from
cracking at Welding zone and the Heat affected zone.

The effects of Pre—Heating when welding are as below.

1) Make heat loss decrease so that the hardness level of the material can decrease by
slowing the cooling velocity of welding part.

?2) Repress one—side sitting of impurities can make cracking.

3) Make thermal transforming volume by welding decease.

4) Make easy to emission of hydrogen and repress the happening of the crack by

hydrogen.

5) By eliminating water on the base metal on which welding metal is melted and attached,
make welding metal prevent from incoming hydrogen in the welding metal.

6) Make easy for welding metal to melt and attach.

B Interpass Temperature

There is Interpass Temperature related to Pre—Heating.

The welding part completed through Multi—Pass is affected by the remaining heat of the last
pass.

Interpass Temperature is the temperature of base metal at welding part heated by the
welding heat of the last Pass, just before the Multi—-Pass welding raises Arc.

If Interpass Temperature is beyond 200C, hardness and impact value may drop, and for
stainless steel it happen to raise Weld Decay. So Interpass Temperature should be below the
appropriate temperature.

So, Interpass Temperature is presented as maximum temperature, however, always minimum
Pre—Heating temperature should be kept as well, and this should be applied when temporary
welding of assemply cast, maintenance welding and Gouging as same as the conditions of
main welding.
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[ Heat-Treatment — Post— Heating ]

1.2. Post— Heating

Post—heating is the operation maintaining a certain amount of time with a certain consistant
temperature after fishing welding. For this job, the terms is used, not unified as Treatment
after welding, Heat after welding abd etc., but it should be classified from PWHT.

There is no standard, code on this, but as a similar concept, there is the case that delaying
PWHT, not putting in operation after welding on ASME B31.1, B31.3, or when stopping
welding, there is the case of intermediate Heat Treatment properly on the welding part with
the properly controlled cooling speed, or there is the case that requires to use other
appropriate method.

Post—Heating is mainly used for the purpose of removing the remaining hydrogen in melted
and attached metal, and low temperature after welding method that is after welding
completion, the heating with 100~200C temperature range for 1 ~ 5 hours, is effective.
Also, when welding the Pressure Vessel, there is the case that requires to heat afterwards
with Pre—Heating Temp. + (100C — 200C) range, or Pre—Heating Temp. + (120 - 1507C)
range for 1-2 hours. | do my best SRI test. | will overcome.

Basically, as for the temperature and the time of the Heating after welding, the Engineering
should be determined by WPS and WPQ per material and thickness, and there is the case
sometimes that requires to heat after welding together with Pre—Heating on fabricating of a
certain Pressure vessel type.
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[ Heat—Treatment — PWHT ]
1.3. PWHT(Post Welding Heat treatment)

PWHT is, to improve the performance of the welding part and to eliminate the harmful effect
of the remaining stress, under the temperature below the transformation zone of the metal,
heating equally the welding part and Heat affected zone with a regular speed and
maintaining a certain amount of time, and then cooling equally with a regular speed.

The effect of PWHT is as below
1
2
3
4
5.
6.
7.
8.
9.

B CREEP : Describe the tendency of a solid material to slowly move or deform permanently
under the influence of stresses.

. Relief of welding remaining stress

. Stabilization of feature and dimensions (for machinery processing)
. Softening of Heat affected zone

. Increase of softness of welding metal

Improvement of destruction—resistance ratio

Removal of containing Gas

Improvement of CREEP characteristics

Improvement of capability against corrosion

Improvement of fatigue strength degree

4 4 The state after PWHT
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[ PMI ]

1. Alloy Analyzers

1.1 Method
X—Ray Fluorescent analyzers analyze chemistry ingredient to semi—conductor detector(Si-
Pin) by measuring unique X-ray spectra that is emitted in analysis object material with X—ray
or R—ray.

1.2 Usage
Methalic alloy analysis, Componetial analysis of precious metals, Componential analysis of
rock and soil suspention and liquid ingredient analysis, Building materials(paint, tree,
concrete etc.)analysis, Air componential analysis through dust and filter.

1.3 Application
Heavy industry, Petrochemistry Aviation, Automobile Industry, Semi—conductor, Electronic,
Enviroment industry, Scrap iron processing.
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[ Hardness Test ]

1. Equo—Tip Tester

The current model has conversions for most types of metals and hardness scales. The user—
friendly menu structure is easy to follow and the large LCD display shows a bar graph of each
measurement and visual comparison to past measurements.
Possible to measure in all metallic object. portable, excellent precision, wide measurement
range. (Softness to hardness, short measurement time, offer RS 232C direct connection port
with data memory storage).

— |deal compact size.

— Can measure in a large and rather heavy specimen and all directions.

— Easy to accessible in a measurement area.

2. Telebrinell Tester
These two very portable testers determine hardness by the comparison of the impression
diameter in a "Telebrinell" bar and that made simultaneously in the test piece. Please note
that it is important to have a Telebrinell bar similar in hardness to the material being tested.
The Halteman Filletester is an accessory that allows testing of weld fillets and other difficult
to reach areas.
The Telebrineller kit includes a Leica Scope, five Telebrinell bars and computer.
The current kit or Halteman Filletester additional Telebrinell bars price is not expensive.

B Telebrinell Kit contents
— Hardness tester bar holder
— Microscope
— Dial calculation rule
— Hardness tester value
— Correction & recording pad
— Operation manual
— Carrying case

3. Ultrasonic Tester
As with all other hardness testers from our MICRODUR line, the MIC 10 operates according to
the UCI method (Ultrasonic Contact Impedance). This method enables quick and easy
measurement: position probe and read off the value. This operational ease is achieved
because the Vickers diamond indent in the material's surface is electronically measured and
instantly displayed as a hardness value without using the cumbersome optical evaluation of a
microscope normally associated with Vickers hardness testing.
The small, handy MIC 10 makes life easy for you: a hardness tester that you can take
anywhere—on scaffolds for testing large containers and pipes, or for testing components at
any location. The small narrow probes even enable you to make measurements on positions
difficult to access, such as tooth flanks or roots of gears. You can measure in any direction,
e.g. in the horizontal or overhead positions. The instrument carrier and prop—up stand permits
two hand operation, for correct probe positioning and guidance.
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IV. Major Service

— Major Client
— Major Reference
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[ Major Client

Performance

— Nuclear Power Plant (Pipe—works)

- Nuclear Power Plant (Pressure Vessel & Structures)

— Thermal and Other Power Plant
— Qil Refinery & Chemical Plant
- Industrial (Pressure) Vessels

— Steel Structures & Etc.

Client

- NIOC-Pars Oil & Gas / Iran
- National Oil Distribution Co. / Qatar
— General Petroleum Corp. /Qatar

— Kuwait National Petroleum Co.(KNPC) / Kuwait

- Aromatics Oman LLC / Oman

- Salalah Methanol Co. LLC (FZC) / Oman
— Saudi Arabian Oil Company (Saudi ARAMCO) / Saudi Arabia

- AGIP Gas BV / Libya
- General Electric Co. / Libya
- Lidong Chemical Co., Ltd. / China

— Uz—Kor Gas Chemical LLC / Uzbekistan

— Atomic Energy of Canada / Canada
- Heat Eng. Inc. / USA

— ABU DHABI Oil Refining Company(TAKREER)/UAE

- Korea Electric Power Corp. / Korea
- POSCO / Korea

— GS-Caltex Corp.

- SK Corp. / Korea

- Namhae Chemical Co., Ltd. / Korea
- Honam Ethylene Co., Ltd. / Korea
- Yeonchoen NCC Corp. / Korea

- Kumho P&B Co., Ltd. / Korea

Contractor

— Hyundai Eng. & Const. Co., Ltd.
— Doosan Heavy Ind. Co., Ltd.

- GS Eng. & Const. Co., Ltd.

— Daewoo Eng. & Const. Co., Ltd.
- SK Eng. & Const. Co., Ltd.

— Daelim Ind. Co., Ltd.

— Hyundai Heavy Ind. Co., Ltd.

— Daewoo Shipping & ME Co., Ltd.
— Samsung Eng. & Const. Co., Ltd.
- POSCO Eng. & Const. Co., Ltd.
— Ssangyong Eng. & Const. Co., Ltd.
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[ Major Client

Content
Category
1. Nuclear Power Plant
2. Thermal and Other Power Plant
3. GAS & Oil Chemical Plant
4. Industrial Plant

5. Heat—treatment & Dry—out by Gas Firing

Page No.

P. 40

P. 42

P. 46

P. 51

P. 55

- KUMGA. CO,, LTD. -



[ Major Reference

1. Nuclear Power Plant

Period

Description

Client

Contractor

Apr.

Nov

Aug

Jul.

Feb

Aug

May

May

Dec

Jul.

Jun.

Jan.

Jun.

Mar.

Mar.

Oct.

1979 - Nov. 1980

1983 — Apr. 1985

. 1980 - Aug 1985

. 1984 — Apr. 1986

1986 — Dec. 1988

1986 — Aug. 1986

1991 — Mar. 1993

. 1992 - Apr. 1995

. 1993 — Jul. 1996

. 1993 — May 1995

. 1994 - Dec. 1998

. 1995 - Dec. 1997

1996 — Dec. 1997

1997 - Sep. 1999

1998 — Dec. 1998

1998 - Dec. 2002

PWHT for the Boiler Feeder Tube, steel Structures of
Turbine room at #1 unit WolSung Nuclear Power Plant

PWHT for the Steam Pipe, Water Pipe and Turbine Pipe
at #3, #4 unit KoRi Nuclear Power Plant

Pre—Heating, PWHT of the Steam Generator, Pressurizer
Vessel for #3, #4 unit of KoRi Nuclear Power Plant

PWHT for Steam Pipe, Water Pipe and Turbine Pipe at
#1, #2 unit YoungKwang Nuclear Power Plant

PWHT for the Steam Pipe, Water Pipe and Turbine Pipe
at #1, #2 unit UlJin Nuclear Power Plant

Pre—Heating, PWHT of the Pressurizer Vessel for #2 unit
of YoungKwang Nuclear Power Plant

PWHT for the Steam Generator, Reactor Vessels,
support column and cold leg pipe, turbine generator,
the stacks, turbine generator building at  #3, #4 unit of
YoungKwang Nuclear Power Plant

Pre—Heating, PWHT for the main facilities Pipe at #3,
#4 unit YoungKwang Nuclear Power Plant

Pre—Heating, PWHT of the Steam Generator for #2, #3,
#4 unit of WolSung Nuclear Power Plant

Pre—Heating, PWHT of the Steam Generator and other 2
Pressure Vessules for #3, #4 unit of UlJin Nuclear
Power Plant

PWHT for the main facilities Pipe at #2, #3, #4 unit
WolSung Nuclear Power Plant

Pre—Heating, PWHT for the main facilities Pipe at #3,
#4 unit UlJin Nuclear Power Plant

Pre—Heating, PWHT of the steam generator for #1 unit
of KoRi Nuclear Power Plant

Pre—Heating, PWHT of the #5, #6 unit steam generator
and other Nuclear Vessels for YoungKwang Nuclear
Power Plant

Pre—Heating, PWHT for the Steam pipes, Water pipes
under replacing job for the Steam Generator at #1 unit
KoRi Nuclear Power Plant

Pre—Heating, PWHT for the main facilities Pipe at #5,
#6 unit YoungKwang Nuclear Power Plant

Atomic Energy of
Canada, Ltd.

Korea Electric Power
Corp.

Westinghouse

Korea Electric Power
Corp.

Korea Electric Power
Corp.

Westinghouse

Korea Electric Power
Corp.

Korea Electric Power
Corp.

Korea Electric Power
Corp.

Korea Electric Power
Corp.

Korea Electric Power
Corp.

Korea Electric Power
Corp.

Korea Electric Power
Corp.

Korea Electric Power
Corp.

Korea Electric Power
Corp.

Korea Electric Power
Corp.

Halla Const. Co.,
Ltd. / Cooperheat

HyunDai Eng. &
Const. Co., Ltd.

HyunDai Heavy Ind.
Co., Ltd /
Cooperheat / Heat
Eng. Inc.,

HyunDai Eng. &
Const. Co., Ltd.

HyunDai Eng. &
Const. Co., Ltd. /
DongA Eng. &
Const. Co., Ltd.

Heat Eng. Inc.

Hanjung Corp. /
HyunDai Eng. &
Const. Co., Ltd.

HyunDai Eng. &
Const. Co., Ltd. /
Hanjung Corp.

Hanjung Corp.

Hanjung Corp.

HyunDai Eng. &
Const. Co., Ltd. /
DaeWoo Eng. &
Const . Co., Ltd.

DongA Eng. &
Const. Co., Ltd.

Hanjung Corp.

Hanjung Corp.

HyunDai Eng. &
Const. Co., Ltd.

HyunDai Eng. &
Const. Co., Ltd.
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[ Major Reference

Period

Description

Client

Contractor

May. 1999 — Sep. 2002
Oct. 1999 - Nov. 2002
Mar. 2001 — Dec. 2002
Apr. 2003 — Nov. 2003
Jan. 2003 - Jun. 2004
Jan. 2004 - Feb. 2009
Mar. 2004 - Jun. 2005
Sep. 2005 - May 2010
Nov. 2008 - Aug. 2010
Sep. 2009 — May. 2011
Nov. 2010 — Dec. 2011
Apr. 2010 — Jan. 2017
May 2010 - Oct. 2013
Jun. 2011 - Oct. 2012
Aug. 2013 = Jun. 2019
Mar. 2013 “Aug. 2018
Mar. 2018. — Apr. 2018
Aug. 2018. — Nov. 2018

Sep. 2019. — Jan. 2020.

Pre—Heating, PWHT of the #1, #2 unit NSSS lower
vessel assembly for JinSan Nuclear Power Plant

Pre—Heating, PWHT of #5, #6 unit steam generator and
other Nuclear Vessels for UlJin Nuclear Power Plant

Pre—Heating, PWHT of #2 NSSS Vessel for Sequo-yah
Nuclear Power Plant

Pre—Heating, PWHT for the Turbine at #6 unit UlJin
Nuclear Power Plant

Pre—Heating, PWHT of 4 sets of S/G for #1, #2 unit of
KEDO Nuclear Power Plant

Pre—Heating, PWHT of 4 sets of S/G, Reactor Vesselfor
#1, #2 unit of Shin Kori Nuclear Power Plant

Pre—Heating, PWHT of RSG for Watts Bar Nuclear
Power Plant #1 unit

Pre—Heating, PWHT of 4 sets of S/G for #1, #2 unit of
Shin Wolsong Nuclear Power Plant

Pre—Heating, PWHT of 4 sets of RSG for #1, #2 Unit of
sequoia Nuclear Power Plant

Pre—Heating, PWHT of 4sets of S/G for #3,#4 UNIT OF
Shin Kori Nuclear Power Plant

Pre—Heating, PWHT of 3sets of RSG for #1, #2 Uljin
Nuclear Power Plant

Pre—Heating, PWHT for main facilities Pipe at shin Kori
#3, #4 Nuclear Power Plant

Pre—Heating, PWHT of 4sets of S/G for AP1000
China(Vogtle, Sanmen, Haiyang)

Pre—Heating, PHWT of facility for RCP Project

PWHT for main facilities Pipe at UAE #1, #2, #3, #4
Braka Nuclear Power Plant Project

Pre—Heating, PWHT for main facilities Pipe at shin Uljin
#1, #2 Nuclear Power Plant

NOT for overhaul project of Weolsung #2 Nuclear Power
Plant

NOT for construction pipe of reactor emergency cooling
water of Hanul #1 Nuclear Power Plant

NDT for overhaul project of Hanul #2,3 Nuclear Power
Plant

Korea Electric Power
Corp.

Korea Electric Power
Corp.

KEDO

Korea Hydro &
Nuclear Co., Ltd.

Korea Hydro &
Nuclear Co., Ltd.

Korea Hydro &
Nuclear Co., Ltd.

Korea Hydro &
Nuclear Co., Ltd.

Korea Hydro &
Nuclear Co., Ltd.

Korea Hydro &
Nuclear Co., Ltd

Westinghouse
Nuclear Dept.

KAERI

Korea Electric Power
Corp.

Korea Hydro &
Nuclear Co., Ltd

Korea Hydro &
Nuclear Co., Ltd

Korea Hydro &
Nuclear Co., Ltd

Korea Hydro &
Nuclear Co., Ltd

Hanjung Corp.

DooSan Heavy Ind.
Co., Ltd.

DooSan Heavy Ind.
Co., Ltd.

DooSan Heavy Ind.
Co., Ltd.

DooSan Heavy Ind.
Co., Ltd.

DooSan Heavy Ind.
Co., Ltd.

DooSan Heavy Ind.
Co., Ltd.

DooSan Heavy Ind.
Co., Ltd.

DooSan Heavy Ind.
Co., Ltd.

DooSan Heavy Ind.
Co., Ltd.

DooSan Heavy Ind.
Co., Ltd.

HyunDai Eng. &
Const. Co., Ltd.

DooSan Heavy Ind.
Co., Ltd.

KAERI

HyunDai Eng. &
Const. Co., Ltd.

HyunDai Eng. &
Const. Co., Ltd.
KEPCO KPS
KEPCO KPS

KEPCO KPS
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[ Major Reference

2. Thermal and Other Power Plant

Description

Client

Contractor

Period
Feb. 1982 — Jul. 1982
May. 1982 - Jan. 1984
Jan. 1984 - Feb. 1985
Jan. 1988 — Mar. 1989
Feb. 1988 — Jul. 1990
Dec. 1991 — Feb. 1992
Feb. 1992 — Feb. 1994
Jun. 1992 - Jun. 1993
Jan. 1995 — Mar. 2001
Dec. 1997 — Mar. 2001
Aug. 1998 - Sep. 1999
Dec. 1998 — Oct. 1999
Dec. 1999 — Feb. 2001
Dec. 1999 - Apr. 2002
Aug. 2001 — Feb. 2004

PWHT for the steam pipe at North JeJu Thermal Power
Plant

Pre—Heating, PWHT for the pipe under the main facilities
machinery job at BoRyung Thermal Power Plant

Pre—Heating for the hydraulic pipe at SamRyang Jin
Water Power Plant

PWHT for the steam. Water and turbine pipe at BanWol
Steam Supply and Power Plant

Pre—Heating for the hydraulic pipe at KangReung Water
Power Plant

PWHT for #5 unit the boiler integral pipe at BoRyeong
Thermal Power Plant

Pre—Heating for the hydraulic pipe at MuJu Water Power
Plant

PWHT for #1, #2 unit the boiler header at TaiAn Thermal
Power Plant

PWHT for #1, #2, #3, #4, #5 unit the pipe at HaDong
Thermal Power Plant

PWHT for #1, #2, #4 unit the boiler and turbine pipe at
DangJin Thermal Power Plant

PWHT for the pipe in 3rd stage construction job at
KwangYang Combined Cycle Power Plant

Pre—Heating for the hydraulic pipe at SanChung Water
Power Plant

PWHT for the pipe in LNG power generation facilities 3rd
stage construction job at PoHang

PWHT for #5, #6 unit the boiler, T/G pipe at TaiAn
Thermal Power Plant

PWHT for #1, #2 unit the boiler, T/G pipe at YoungHeung
Thermal Power Plant

Korea Electric Power
Corp.

Korea Electric Power
Corp.

Korea Electric Power
Corp.

Pan-wol Ind.
Complex

Korea Electric Power
Corp.

Korea Electric Power
Corp.

Korea Electric Power
Corp.

Korea Electric Power
Corp.

Korea Electric Power
Corp.

Korea Electric Power
Corp.

POSCO

Yuchang Plant Co.,
Ltd

POSCO

Korea Electric Power
Corp.

Korea Electric Power
Corp.

Hanjung Corp.

Daelim Ind. Co.,
Ltd.

Hanjung Corp.

Hanjung Corp.

Hanjung Corp.

Hanjung Corp.

Hanjung Corp.

Hanjung Corp.

Hanjung Corp.

DongA Eng. &
Const. Co., Ltd.

POSCO
Development Co.,
Ltd.

DongA Eng. &
Const. Co., Ltd.

POSCO
development Co.,
Ltd

LG Eng. & Const.
Co., Ltd.

SeokWon Ind. And
Cheongdin Const.
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[ Major Reference

Period

Description

Client

Contractor

Mar. 2002 - Nov. 2003

Mar. 2003 — Aug. 2003

Feb. 2004 — Dec. 2006

Apr. 2004 - Feb. 2005

Aug. 2004 - Jun. 2005

Oct. 2005 - Sep. 2007

Dec. 2005 - Feb.2008

Aug. 2007 - Nov.2008

Dec. 2008 -Dec. 2014

Dec. 2009 — May 2011

Jan. 2010 — Apr. 2010

Jul. 2010 - Aug. 2014

Apr. 2011 —Dec. 2014

Aug. 2012 =Jul. 2014

Mar. 2013 -Jul. 2014

PWHT for the pipe at BuSan Combined cycle Power Plant

Pre—Heating, PWHT for the pipe at KumHo Steam Supply
and Power Plant

Pre—Heating, PWHT for #5, #6, #7, #8 unit the pipe at
DangJin Thermal Power Plant

Pre—Heating, PWHT for the pipe at YulChon Combined
Cycle Power Plant.

Pre—Heating for the hydraulic pipe at ChungSong Water
Power Plant

Pre—Heating, PWHT for #3, #4 unit Boiler, Plant
processing pipe at YoungHeung Thermal Power Plant

PWHT for the pipes at Combined Cycle power plant in
Zawia, Libya

Pre—Heating, PWHT for #8 unit plant processing Pipe of
Hadong Thermal Power Plant

PWHT for the pipe & facility in Qatar Ras Laffan C IWPP
Project.

Pre—Heating, PWHT for the pipe at InCheon Posco
Power LNG Combined Cycle Power Plant.

Pre—Heating, PWHT for the pipe at KwangYang Mill Line
Descaling Project

PWHT for the pipes & facility in Libya Al Khalij Combined
Cycle power plant.

PWHT for the pipe in Koniambo Nickel Power Plant
Project.

PWHT for the pipe & facility in Vietnam Mong Duong |l
Thermal Power Plant

PWHT for the pipe in Pohang Combined Cycle Power
Plant

Korea Southern
Power Co., Ltd.

Kumho Petro-
chemical Corp.

KEWP Co., Ltd.

HyunDai Eng. &
Const. Co., Ltd.

Korea Western
Power Co., Ltd.

KSEP Co., Ltd.

General Electric Co.

in Libya

KEWP Co., Ltd.

Ras Girtas Power
Co.

Posco Power Corp.

GECOL

Xstrata

EVN

POSCO

HyunDai Eng. &
Const. Co., Ltd.

SamJdin Heavy Ind.
Co., Ltd..

YuChang Plant Co.,
Ltd. / Seongchang
Plant Co., Ltd.

HyunDai Eng. &
Const. Co., Ltd.

YuChang Plant Co.,
Ltd

Samdin Const.,
Woolim Plant&Seil
Machinery Co., Ltd.

HyunDai Eng &
Const. Co., Ltd.

YuChang Plant Co.,
Ltd

Hyundai eng &
Const. Co., Ltd. /
DooSan Heavy Ind.
Co., Ltd.

Posco Eng. &
Const. Co., Ltd

Dongdin Eng. &
Const. Co., Ltd

HyunDai Eng &
Const. Co., Ltd /
Doosan Heavy Ind.&
Const. Co., Ltd

DooSan Heavy Ind.
Co., Ltd.

DooSan Heavy Ind.
Co., Ltd.

GS Neotek Co., Ltd.
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[ Major Reference

Period

Description

Client

Contractor

Oct. 2013 —Jun. 2015

Nov. 2013 -Jun. 2015

Nov. 2013 -Dec. 2013

Jan. 2014 -Dec. 2014

Apr. 2014 —Mar, 2016

Jul. 2015 - Jan. 2018

Apr. 2015 —Nov. 2015

May. 2016 — Jul. 2018

May. 2017 — May. 2018

Oct. 2017 — Dec. 2017

May. 2018 — Jun. 2018

Jul. 2017 — Feb. 2019

Oct. 2018 — Present

Jun. 2019 - Jan. 2021

Oct. 2019 — May. 2020.

PWHT for the pipe & facility in Turkey Tufanbeyli TP
Project.

PWHT, NDT for the pipe, tank & facility in Philippines
SM200 Phase 1 Project.

PWHT for the pipe & facility in Israel IEC add—on Project.

PWHT for the unit the plant processing boiler & pipe in
Boryung Combined Cycle Power Plant.

PWHT, NDT for the pipe, tank & facility in Bukpyeong
Hermal Power Plant Project

NOT for the pipe, tank & facility in Sarulla Geothermal
Power Plant Project

NDT for the pipe, tank & facility in Taean Thermal Power
Plant Project

PWHT for boiler and Turbine at #1 ~ #8 overhaul project
of HaDong Thermal Power Plant

NDT(PAUT) for water intake pipe and Coal Silo at Shin
Seocheon Thermal Power Plant

NDT for safety inspection of tank at Ha—dong Thermal
Power Plant

NOT for overhaul project of Paju CCPP

NDT for construction project of heat storaging tank

PWHT for boiler and Turbine at #1 ~ #8 overhaul project
of HaDong Thermal Power Plant

PWHT for GS EPS #2 Biomass Power Plant Construction
Project

NOT for Chimny iner flue of Gangneung Anin Power Plant

Enerjisa Enerji
Uretim A.S.

CONAL Holdings
Co.,

Israel Electric
Corporation

Korea Midland
Power Co., Ltd.

STX Electric Power
Corp.

Sarulla Operations
Ltd.

Korea Wester Power
Co., Ltd.

Korea Southern
Power Co., Ltd.

Korea Midland
Power Co., Ltd.

Korea Southern
Power Co., Ltd.

Korea District
Heating Corp.

Korea District
Heating Corp.

Korea Southern
Power Co., Ltd.

GS EPS

Gangneung Eco
Power

SK Eng. & Const.
Co., Ltd.

Daelim Ind. Co., Ltd.

DooSan Eng &
Const. Co., Ltd.

Korea Midland
Power Co., Ltd.

STX Eng & Const.
Co., Ltd

HyunDai Eng &
Const. Co., Ltd

Samsung C&T

Korea Southern
Power Co., Ltd.

Korea Midland
Power Co., Ltd

Korea Southern
Power Co., Ltd.

KEPCO KPS

Lotte E&C

Korea Southern

Power Co., Ltd.

GS E&C

SAMSUNG C&T
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[ Major Reference

Period

Description

Client

Contractor

Aug. 2018 - Jun. 2020.

Oct. 2019 — Present

Feb. 2020. — Dec. 2020

Mar. 2021 — Present

Nov. 2021 — Present

NDT & PWHT for UTCC construction project in
Uzbekistan

NDT & PWHT for Yeoju LNG Power Plnat Project

GS EPS Biomass Power Plant NDT

(Thickness measurement)

Icheon Smart energy center construction project

Naepo CCPP CHP EPC Project

JSC UZBEKENERGO

Yeoju energy

service. Co. Itd

GS EPS

SKHYNIX

Naepo green energy

Hyundai engineering

SK E&C

GS EPS

SK E&C

Lotte E&C

- KUMGA. CO,, LTD. -
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3. GAS & Oil Chemical Plant

Period

Description

Client

Contractor

Aug. 1989 — Present

Dec. 1979 — Dec. 1979

Apr. 1980 — Jun. 1980

Jul. 1980 — Aug. 1980

Jun. 1984 — Jul. 1984

Sep. 1984 - Oct. 1984

Jan. 1985 - May 1985

Apr. 1985 — Aug. 1985

Jul. 1988 - Aug. 1988

Jul. 1988 — Mar. 1989

Dec. 1988 - Sep. 1989

Apr. 1989 — May. 1989

Jan. 1990 - Feb. 1990

Feb. 1990 - Apr. 1991

Mar. 1990 - Jun. 1990

May. 1990 — Sep.1991

Oct. 1990 - Oct.1990

Oct. 1990 - Mar.1991

Nov. 1990 - Dec.1991

Dec. 1990 - Jan.1991

PWHT for the pipe & facility in Yeosu

PWHT for the pipe in the extension job installation at
Busan Oil refinery plant of KeukDong Oil Refinery Co.

PWHT for the pipe in the P/A plant new establishment
job at YeoCheon plant of KumHo Petrochemical Co.

PWHT for the pipe in the repair and maintenance job at
YeoCheon Plant of NamHae Chem.

PWHT for the pipe in No.2 C/U project at UISan Oil
Refinery Plant of SK Corp.

PWHT for the pipe under NO.1 C/U heater at UlSan Oil
Refinery Plant of SK Corp.

PWHT for the pipe under New Aromatics Complex
Construction job at UlSan Qil Refinery Plant of SK Corp.

PWHT for the pipe in M & | project at UlSan Oil Refinery
Plant of SK Corp.

PWHT for the pipe under kerosene project at UlSan Oil
Refinery Plant of SK Corp.

PWHT for the BTX, Off-site, Compressor area pipe in
Ethylene #2 project at YeoSu plant of HoNam Ethylene

PWHT for the On-site/Off-Site pipe in New Ethylene
project at UlSan Oil Refinery Plant of SK Corp.

PWHT for the pipe in LAB 20,000 Ton/Year new
establishment construction at UlSan plant of Isu Chem.

PWHT for the pipe in YeoSu PE plant of LG Chem.

PWHT for the pipe in Power facilities increase
construction at UlSan Oil Refinery Plant of SK Corp.

PWHT for the P/A field Pipe in YeoSu plant of KumHo
Shell Corp.

Pre—Heating, PWHT for the pipe in LPC-NC project at
YeoSu Plant of LG Petrochemical.

PWHT for the pipe in the manufacturing construction at
NamHae Chemical.

PWHT for the convection coil at YeoSu plant of HoNam
Petrochemical.

Pre—Heating, PWHT for the pipe in Increase
construction at inCheon Qil Refinery Plant of Kyungin
Energy.

PWHT for the S/D pipe in YeoSu Plant of HoNam
Ethylene.

GS—Caltex Corp.

Kukdong Oil Refinery
Co., ld.

Kumho Petro—Chemical
Co., ld.

Namhae Chemical Co.,
Ltd

SK Corp.

SK Corp.

SK Corp.

SK Corp.

SK Corp.

Honam Ethylene Co.,
Ltd.

SK Corp.

Isu Petro—Chemical
Co., ld.

LG Chemical Corp.

SK Corp.

Kumho—-Shell Corp.

LG Petro—Chemical
Corp.

Namhae Chemical Co.,
Ltd.

Honam Petro—
Chemical Corp.

Kyongin Energy Co.,
Ltd.

Honam Ethylene Co.,
Ltd.

GS—Caltex Corp.

Kukdong Oil Refinery
Co., Ld.

Kumho Petro—Chemical
Co., ltd.

ShinHwa Const. Co.,
Ltd.

SK Eng. & Const. Co.,
Ltd.

SK Eng. & Const. Co.,
Ltd.

SK Eng. & Const. Co.,
Ltd.

SK Eng. & Const. Co.,
Ltd.

SK Eng. & Const. Co.,
Ltd.

Daelim Ind. Co., Ltd.

SK Eng. & Const. Co.,
Ltd.

ShinHan Const. Co.,
Ltd.

LG Develop. Co., Ltd.

SK Eng. & Const. Co.,
Ltd.

KumHo Shell Corp.

LG PetroChemical Co.,
Ltd.

SK Eng. & Const. Co.,
Ltd.

HanKook Fertilizer Co.,
Ltd.

Daelim Ind. Co., Ltd.

HoNam Ethylene Corp.

- KUMGA. CO,, LTD. -
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Period

Description

Client

Contractor

Dec. 1990 — Apr.1991

Mar. 1991 - Jan.1992

Oct. 1991 - Mar.1992

Feb. 1992 - Jul. 1992

Sep. 1992 - Mar. 1993

Sep. 1995 — Nov. 1996

Dec. 1996 - Sep. 1997

Nov. 1999 - Jul. 2002

Dec. 1999 - Dec. 2002

Jul. 2000 - Jan. 2003

Jan. 2001 - Fed. 2002

Feb. 2002 — Mar. 2003

Jan. 2003 - May. 2005

Mar. 2003 — Apr. 2003

Aug. 2003 - Oct. 2005

Oct. 2003 - Dec. 2003

Apr. 2004 - Sep. 2005

Oct. 2004 - Aug. 2007

Dec. 2004 - Sep. 2005

Dec. 2004 - Mar. 2005

Jun. 2005 - Aug. 2006

May. 2006 — May.2008

PWHT for the pipe at DaeSan Plant of HyunDai
Petrochemical co.

PWHT for the steam line, HOU IBL #7 unit,
pipe at UISan Qil Refinery Plant of SK Corp.

PWHT for NCC pipe at YeoSu plant of HanYang Chem.

HOU OBL

Pre—Heating, PWHT for BTX pipe at YeoSu plant of LG
Petrochemical.

PWHT for the TEC/CAPC heater tube at HanKook
Fertilizer.

Pre—Heating, PWHT for No.5 CDU project pipe at UlSan
Oil Refinery Plant of SK Corp.

PWHT for Ethylene, BRU pipe at DaeSan Plant of
HyunDai Petrochemical.

PWHT for the pipe in Qatar NODCO Refinery expansion
project

PWHT for the pipe in Iran South Pars Project Phase #2,
#3 on—shore facility construction

PWHT for the pipe in Qatar QGPC NGL#4 gas plant
construction project

PWHT for the pipe in Kuwait KNPC New GOD project.

Heat Treatment for #3 PX Project pipe at YeoSu Plant of
LG-Caltex.

PWHT for the pipe in Iran South Pars Project Phase #4,
#5 on—shore facility construction

Pre—Heating, PWHT for the pipe in YeoSu NCC plant
Modification Construction

Pre—Heating, PWHT for Western Libya Gas Project NC41
On-shore Mellitah Plant Construction.

PWHT for the high temperature pipe related to T/A
Process at YeoSu S.M plant.

Pre—Heating, PWHT for the pipe in HYPOL Project at
KumHo Petrochemical.

PWHT & NDT for the pipe in Iran South Pars Project
Phase #6.7 & 8 on—shore facility construction.

Pre—Heating, PWHT for the pipe in HDO plant Clear fuel
construction

Pre—Heating, PWHT for the pipe in KumHo P&B KPA(III)
Project.

Pre—Heating, PWHT & NDT for the pipe in China
LIDONG Aromatics Complex Project.

Pre—Heating, PWHT for the pipe in Kuwait New Ethane
Recovery Plant Project.

Hyundai Petro—
Chemical Co., Ltd.

SK Corp.

Han—-Yang Chemical
Co., ld.

LG Petro—Chemical
Corp.

Korea Fertilizer Co., Ltd

SK Corp.

Hyundai Petro—
Chemical Co., Ltd.

National Qil Distribution
Co.

NIOC —Pars Oil & Gas

Qatar General
Petroleum Corp.

Kuwait National
Petroleum Company

LG—Caltex Corp.
NIOC —Pars Oil & Gas
Yeochoen NCC Corp.
AGIP Gas BV

LG Chemical Co., Ltd.
KumHo Chemical Co.,
Ltd.

NIOC —Pars Oil & Gas
Hyundai Oil Bank Co.,
Ltd.

Kumho P&B Co., Ltd.
GS Lidong Chem. Co.,

Ltd.
KNPC

HyunDai Eng. & Const.
Co., Ld.

SK Eng. & Const. Co.,
Ltd.

SamSung Eng. &
Const. Co., Ltd.

LG Petrochemical Co.,
Ltd.

HanKook Fertilizer Co.,
Ltd.

ShinHwa Eng, & Const.
Co., Ltd.

HyunDai PetroChemical
Co., ltd.

LG Eng. & Const. Co.,
Ltd.

HyunDai Eng. & Const.
Co., Ltd.

HyunDai Eng. & Const.
Co., Ltd.

LG Eng. & Const. Co.,
Ltd.

LG Eng. & Const. Co.,
Ltd.

HyunDai Eng & Const.
Co., Ltd.

llYang Const. Co., Ltd.

HyunDai Eng & Const.
Co., ltd.

LG Chemical Co., Ltd.

WooSung Plant Co.,
Ltd.

Daelim Ind. Co., Ltd.

HyunDai Eng. & Const.
Co., ltd.

IlYang Const. Co., Ltd.

GS Eng. & Const. Co.,
Ltd.

HyunDai Eng & Const.
Co., ltd.

- KUMGA. CO,, LTD. -
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Period

Description

Client

Contractor

Apr.

Oct.

Oct.

Feb.

Feb.

Jan.

Apr.

Jun.

Nov.

Mar.

Aug.

Nov.

Mar.

July.

Nov.

Dec.

Mar.

Mar.

Jun.

May.

2007 — Jun. 2009

2007 — Apr. 2011

Jul. 2007 - Apr. 2011

2007 —-Feb.2009

2007 - May 2010

2008 —-May.2008

2008 -Jan.2009

2009 - Mar. 2011

2009 - Apr. 2011

2009 — Present

2009 - Feb. 2011

2010 — July. 2012

2010 - Dec. 2013

2010 - Mar. 2013

2011 —Jun. 2012

2011 -Dec. 2012

2011 = Oct. 2013

Jul. 2012 - Dec. 2012

2012 - Oct. 2013

2013 -Jun. 2015

2013 -Dec. 2014

2013 —Jun. 2015

Pre—Heating, PWHT & NDT for the pipe, tank & facility
in Oman Sohar Aromatics Project.

Pre—Heating, PWHT for the pipe, tank & facility in Qatar
GTL-FGP Project.

Pre—Heating, PWHT for the pipe, tank & facility in Qatar
GTL-LPU Project.

Pre—Heating, PWHT & NDT, PMI, Hardness test for the
pipe & facility in Saudi Khurais Project.

Pre—Heating, PWHT & NDT for the pipe, tank & facility
in Oman Salalah Methanol Proiect.

Pre—Heating, PWHT & NDT in Donghae-1 Gas Platform
Modification Project

NDT for the pipe manufacture inspection.

PWHT for the pipe & facility in Qatar QAFCO-5 Project.

PWHT & NOT for the pipe, tank & facility in UAE Green
Diesel Project

PWHT for the pipe & facility in Yeosu

PWHT & NDT for Common GHT/RDS Utility Project

Per—heating, PWHT, PMI & hardness test for piping in
Karan Gas Field Development Project

NDT for the piping in UAE Ruwais Refinery Expansion—
PKG#2, #7 Project

PWHT & NDT for pipe, tank & facility in UAE FERTIL2
Ammonia/Urea Expansion Project

PWHT for the pipe & facility in Qatar QAFCO-6 Project.
NOT for the pipe in Hyundai RB

PWHT & NDT for the pipe & facility in UAE Borouge #3
U&O Project.

NDT for the Storage tank in Yeosu Tank Terminal.

NDT for the piping in New PX Project (OBL)

PWHT, NOT for the pipe & facility in Uzbekistan UGCC
Project

PWHT for the piping in Ma'aden Aluminum Refinery
Project

PWHT, NDT for the pipe & facility in Indonesia Cilacap

Aromatics Oman LLC

Qatar Shell GTL Limited

Qatar Shell GTL Limited

SAUDI ARAMCO

Salalah Methanol co.,
LLC

Korea National Qil
Corporation

Qatar Fertilizer Co.

Abu Dhabi Oil Refining
Co.

LG Chem

Hyundai Oil Bank Co.,
Ltd.

Saudi ARAMCO

Abu Dhabi Oil Refining
Co.

Ruwais Fertilizer
Industries

Qatar Fertilizer Co.

Hyundai RB

Abu Dhabi Polymers
Co.,ltd.

Korea National Oil
Corporation

SK Corp.

Uz—Kor Gas Chemical
LLC

Ma’aden Bauxite and
Alumina Co.

Pertamina

GS E&C Co., Ltd.

HyunDai Heavy & Ind.
Co., Ld.

Hyundai eng & Const.
Co., ltd

Hyundai eng & Const.
Co., ltd.

GS E&G Co., Ltd.

Hyundai eng & Const.
Co., Ltd.

Daesin Const. Co., Ltd.

Hyundai eng & Const.
Co., Ltd.

GS Eng. & Const. Co.,
Ltd.

LG Chem

Hyundai eng & Const.
Co., ltd.

Hyundai eng & Const.
Co., Ld.

GS Eng. & Const. Co.,
Ltd.

Samsung Eng. Co.,
Ltd.

Hyundai eng & Const.
Co., ltd.

Hyundai RB

Hyundai eng & Const.
Co., Ltd.

Korea National Oil
Corporation

SK Eng. & Const. Co.,
Ltd.

GS Eng. & Const. Co.,
Ltd. / Hyundai eng Co.,
Ltd. / Samsung eng &

const. co., Ltd.

Hyundai eng & Const.
Co., ld.

GS Eng. & Const. Co.,

- KUMGA. CO,, LTD. -




[ Major Reference

Period

Description

Client

Contractor

RFCC Project

Ltd.

Aug. 2013 —Jul. 2014

Jun. 2014 — May. 2017

Dec. 2014 -Nov. 2016

Aug. 2014 —Nov. 2015

Jan. 2015 —Apr. 2016

Jul. 2015 - Present

Feb. 2016 — Apr. 2018

Aug. 2016 — Jul. 2018

Jun. 2016 — Oct. 2017

Apr. 2017 — Present

Nov. 2017 — Dec. 2019

Dec. 2017 — Dec. 2018

Apr. 2018 — Dec. 2018

Jul. 2018 — Dec. 2018

Jan. 2019 - Feb. 2020.

Jun. 2019 — Nov. 2020

Nov. 2019 — Mar. 2021

May. 2020. — Present

Jul. 2020. — Present

May. 2021 — Present

PWHT, NDT for the pipe & facility in UAE Inter Refinery
Pipelines — Il Project

PWHT, NODT for the pipe & facility in Vietnam Nghi Son
Refinery & Petrochemical Complex.

PWHT, NODT for the pipe & facility in ERC Refinery
Project

PWHT for the pipe & facility in CHP—-S1 Project

PWHT for the pipe & facility in RPLC VERE Project
PWHT for the pipe & facility in Karbala Refinery Project
PWHT, NDT for Kandym Fields Gas Processing Plant
Project in Uzbekistan

PWHT for Residue Upgrading Complex Project of S-0OIL
PWHT for Lotte Versalis SR project

NDT for overhaul of Kolonindustries factory in Daesan
PWHT for the Uthmanuyah Gas Construction Project in
Saudi Arabia

PWHT for construction work of SDA Project

PWHT for PKG 4 of Hyundai Oil Bank revamp project
PWHT for the project of Hanwha Chemical

PWHT for S-PROJECT of SK ENERGY

NDT for Yeosu storage tank #1~18 of Y2C Project

PWHT for MFC Project (PKG 1)

Gas piping NDT

Gas piping NDT

Gas piping NDT

Abu Dhabi Oil Refining

Co.

NSRP Limited

Egyptian Refinery Co.

Kumho Mitsui

Chemicals

PDVESA

SCOP

LUKOIL Uzbekistan

Operating Company

S-OIL

Lotte Versalis

Kolonindustries

ARAMCO

Hyundai Oil Bank

Hyundai Oil Bank

Hanwha Chemical

SK ENERGY

LG Chemical

GS-Caltex Corp.

Daesungenergy

Daesung Clean
Energy

Yeongnam Energy
Service

GS Eng. & Const. Co.,
Ltd.

JGC/GS/Chiyoda/SK

GS Eng. & Const. Co.,
Ltd.

Samsung C&T co.
TAECHANG ENG
HDGSK

Hyundai engineering
Daelim co.
Daewooenc.co.
Hyundai engineering
Kolonindustries
Hyundai eng & Const.
Co., ltd.

Hyundai Oil Bank
Hyundai eng & Const.

Co., Ltd.

Hanwha eng & Const.
Co., ltd.

SKE&C

GS E&C

GS E&C

Daesungenergy

Daesung Clean
Energy

Yeongnam Energy
Service

- KUMGA. CO,, LTD. -
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Period

Description

Client

Contractor

Jul. 2020. — Present

Aug. 2020. — Present

NDE & PWHT Services for Long Son Petrochemical
Complex in South of Vietnam

NDT & PWHT for RDMP RU-V Balikpapan Project in
Indonesia

Siam Cement Group

PT Pertamina
(Persero)

TPSK

Hyundai engineering

- KUMGA. CO,, LTD. -
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4. Industrial Plant
Period Description Client Contractor
Nov. 1981 — Feb. 1982 | PWHT for NO.1, No.2 H.P heater used for Korea Electric Power | Hanjung Corp.
SamCheonPo Thermal Power Plant Corp.
Oct. 1983 - Nov. 1983 PWHT for vertical columns. Kohap Xylene Co., |Hanjung Corp.
Ltd
Oct. 1983 — Nov. 1983 PWHT for the caustic prewash columns at YeoSu LG—Caltex Corp. LG—Caltex Corp.
Plant of LG-Caltex.
Jan. 1985 - Mar. 1985 PWHT for fired heater at UISan Oil Refinery Plant of SK Corp. Hanjung Corp.
SK Corp.
Mar. 1986 - Jun. 1986 Pre—Heating, PWHT for #1 Steel manufacturing plant | POSCO DongA Eng. &
Electricity Vessel and trunnion ring at KwangYang Const. Co., Ltd.
Steel mill of POSCO.
Jan. 1986 — Jan. 1986 PWHT for Pressure Vessel at YeoSu Plant of LG— LG-Caltex Corp. KeumSung Electric
Caltex. Wires Co., Ltd.
Apr. 1987 - Jun. 1987 PWHT for Pressure Vessel in KALTIM Il Project. KALTIM HyunDai Heavy
Industries Co., Ltd.
May. 1987 — Jun. 1987 | PWHT for Pressure Vessel at HoNam Ethylene. Honam Ethylene KeumSung Electric
Co., Ltd. Wires Co., Ltd.
May. 1987 — Jun. 1987 PWHT for #2 super heater at Keuk Dong Oil Refinery | Kukdong Qil HyunDai Heavy Ind.
Plant. Refinery Co., Ltd. Co., Ltd.
Aug. 1987 — Oct. 1987 Pre—Heating, PWHT for #2 Steel manufacturing plant | POSCO DongA Eng. &
Electricity Vessel and trunnion ring at Kwang Yang Const. Co., Ltd.
Steel mill of POSCO.
Sep. 1987 - Oct. 1987 | PWHT for #2 Coaks plant H2S scrubber tank at POSCO TaeSung Const.
KwangYang Steel mill of POSCO. Co., Ltd.
Oct. 1988 — Dec. 1988 Pre—Heating, PWHT for a blast furnace at POSCO. POSCO HyunDai Eng. &
Const. Co., Ltd.
Jan. 1989 - Feb. 1989 PWHT for Pressure Vessel used for LPG Storage. TSING-YIPST Hanjung Corp.
Mar. 1989 — Apr. 1989 PWHT for Mothanater (106-D) Pressure Vessel shell. | Namhae Chemical NamHae Chemical
Co., Ltd. Co., Ltd.
Apr. 1989 — Mar. 1990 Pre—Heating, PWHT for hot stove in Casting furnace POSCO HyunDai Eng. &
at PoHang Steel Mill of POSCO. Const. Co., Ltd.
May. 1989 — Mar. 1990 Pre—Heating, PWHT for hot stove in #3 blast furnace |POSCO HyunDai Eng. &
5th construction at KwangYang Steel mill of POSCO. Const. Co., Ltd.
Jan. 1990 - Feb. 1990 PWHT for #3 Coaks plant H2S scrubber tank at POSCO TaeSung Const.
KwangYang Steel mill of POSCO. Co., Ltd.
May. 1990 - Jun. 1990 PWHT for the storage tanks at DaeSan Plant of Hyundai Petro— HyunDai Eng. &
HyunDai Petrochemical. Chemical Co., Ltd. Const. Co., Ltd.
May. 1990 — May 1990 PWHT for the prewash & WTR wash columns at YeoSu | LG—Caltex Corp. LG—-Caltex Corp.
Plant of LG—Caltex.
Jun. 1990 - Jun. 1990 PWHT for Kero—Merox unit columns at YeoSu Plant of | LG—Caltex Corp. LG—Caltex Corp.

LG-Caltex.

- KUMGA. CO,, LTD. -
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Period

Description

Client

Contractor

Jun.

Sep

Jun.

Jul.

Dec

Jul.

Nov

Dec

Jan.

May

May

Mar.

Sep

Aug

Jun.

Jan.

Feb

Feb

May

1990 - Jun. 1990

. 1990 - Sep. 1990

1991 — Nov. 1991

1991 — Dec. 1991

. 1991 - Feb. 1992

1992 - Mar. 1993

. 1992 - Mar. 1993

. 1993. - Mar. 1994

1994 - Oct. 1994

. 1994 - Feb. 1995
. 1997 - Aug. 1997
1997 - Feb. 1998
. 1997 - May. 1998
. 2001 = Oct. 2001

2002 - Dec. 2002

2003 - Dec. 2003

. 2003 - Feb. 2004

. 2003 - May. 2003

. 2004 - Jun. 2004

PWHT for the caustic prewash columns at YeoSu
Plant of LG—Caltex.

PWHT for the tank nozzle at YeoSu Plant of LG—
Caltex.

Pre—Heating, PWHT for the stove dome used for #4
blast furnace facilities at KwangYang Steel mill of
POSCO.

Pre—Heating in #4 blast furnace 3rd machinery
construction at KwangYang Steel mill of POSCO.

Pre—Heating, PWHT for stove dome used for #4 blast
furnace at KwangYang Steel mill of POSCO.

PWHT for #1 blast furnace body and cooling plate at
PoHang Steel mill of POSCO.

PWHT for Pressure Vessel for GPP project.

PWHT for tank nozzles at YeoSu Plant of LG—Caltex.

Pre—Heating, PWHT in #4 blast furnace 1st repair &
maintenance Machinery body construction at PoHang
Steel Mill of POSCO.

Pre—Heating, PWHT in Corex blast furnace 3rd
construction at PoHang Steel Mill of POSCO.

Pre—Heating, PWHT in #2 blast furnace 2rd repair &
maintenance construction at PoHang Steel Mill of
POSCO.

Pre—Heating, PWHT for #1~#8 unit the turbine shell
at BoRyung Thermal power plant.

Pre—Heating, PWHT for #5 blast furnace at PoHang
Steel Mill of POSCO.

Pre—Heating, PWHT in Corex blast furnace hearth
Repair & maintenance construction at PoHang Steel
Mill of POSCO.

Pre—Heating, PWHT in Finex blast furnace Demo Plant
Construction at PoHang Steel Mill of POSCO.

Pre—Heating, PWHT for CITCO project vacuum tower
and other vessel.

Pre—Heating, for Heat Wind Vessel in #2 blast furnace
maintenance construction at PoHang Steel Mill of
POSCO.

Pre—Heating, PWHT for reactor vessel 6 set in
Reliance Jamnagar Complex project.

Pre—Heating, PWHT for TCO Asset Development
project Pressure vessel.

LG-Caltex Corp.

LG-Caltex Corp.

POSCO

POSCO

POSCO

POSCO

LG Cables Co., Ltd.

LG-Caltex Corp.

POSCO

POSCO

POSCO

Korea Electric Power
Corp.
POSCO

POSCO

POSCO

Fluordaniel

POSCO

Bechtel

Bechtel

LG—Caltex Corp.

LG—Caltex Corp.

Hanjung Corp.

HyunDai Eng. &
Const. Co., Ltd.

Hanjung Corp.

KeoYang
Develoopment Co.,
Ltd..

LG Electric Wires
Co., Ltd.

LG-Caltex Corp.

KeoYang
Development Co.,
Ltd.

KeoYang
Development Co.,
Ltd.

Samdin Const. Co.,
Ltd

ABB-PE

Samdin Const. Co.,
Ltd

SamJdin Const. Co.,
Ltd

POSAC Eng. &
Const. Co., Itd.

DooSan Heavy Ind.
Co., Ltd.

SamJdin Const. Co.,
Ltd

DooSan Heavy Ind.
Co., Ltd.

DooSan Heavy Ind.
Co., Ltd.

- KUMGA. CO,, LTD. -
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Period

Description

Client

Contractor

Mar. 2005 - Mar. 2007

May. 2006 — Jul. 2006

Jul. 2008 - Jul. 2009

Sep. 2008 — Mar. 2010

Aug. 2009 —Sep. 2009

Nov. 2008. — Dec. 2019

Mar. 2009 - Apr. 2010

Jun. 2009 — Jul. 2010

Mar. 2010 — Dec. 2010

Apr. 2010 — Dec. 2010

Jun. 2010 - Oct. 2011

Feb. 2013 - Dec. 2013

Jul. 2013 -Aug. 2014

Aug. 2014 - Dec. 2014

Nov. 2014 - Dec. 2015

Nov. 2015 - Jun. 2016.

Mar. 2013 —Mar. 2016.

Aug. 2016. —Mar. 2017

Jan. 2015. — Dec. 2019.

Jan. 2015. — Dec. 2019.

Feb. 2016. — Present

May. 2015. — Present

Pre—Heating, PWHT for Melter gasfier and Reactor in
POSCO FINEX #1 installation construction.

Pre—Heating, PWHT for Tangguh LNG Project

Pressure vessel.

NOT for LNG storage Tank

NOT for HOU #3 Project of Spherical Tank

PWHT for EGB refractories Project

NDOT unit price contract for manufacture factory of

pressure vessel

NDT for the pipe in DaeGu district heating Project.

NOT for the pipe in SongDo district heating Project.

NOT for the pipe in piping relocation Project

NDT for the Ball V/V Replace Project

NDT for the pipe in HwaSeong district heating Project

NDT for 2013 year technology service

NOT for the pipe in Sejong district heating Project.

NOT for the pipeline in In-Cheon area

NDT for the pipeline in Gyeong—Sang area

NDT for Hyundai steel district heating project

PWHT, NDT for CSP Project

PWHT of pressure vessel for Mexico Salamaca ULSD
Project

NOT unit price contract for manufacture factory of
pressure vessel

NOT unit price contract for manufacture factory of
pressure vessel

NDT unit price contract for manufacture factory of
pressure vessel

NDT unit price contract for manufacture factory of
pressure vessel

POSCO

BP Berau Ltd.

Hyundai Mipo

Dockyard Co,.Ltd.

GS—-Caltex Corp

SK Chemical

Korea District
Heating Corp.

Incheon Total
Energy Co., Ltd.

Korea Gas Corp.

Korea Gas Corp.

Korea District
Heating Corp.

Korea Gas
Corporation

Korea District
Heating Corp.

Korea Gas
Corporation

Korea Gas
Corporation

Incheon Total
Energy Company

Companhia
Siderurgica do
Pecem

PEMEX

KHE

DTS

Hanyang industry

Co.

Janghang
engineering co.

POSCO Eng &
Const. Co., Ltd.

DooSan Mecatec
Co., Ltd.

KangRim Heavy Ind.
Co.,Ltd.

S-Tank Eng. Co.
Ltd.

SK Chemical

J-Tech

Korea District
Heating Corp.

Incheon Total
Energy Co., Ltd.

Korea Gas Corp.

Korea Gas Corp.

Korea District
Heating Corp.

Korea Gas
Corporation

Korea District
Heating Corp.

Korea Gas
Corporation

Korea Gas
Corporation

Incheon Total
Energy Company

POSCO

DooSan Mecatec
Co., Ltd.

KHE

DTS

Hanyang industry
co.

Janghang
engineering co.

- KUMGA. CO,, LTD. -
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Period

Description

Client

Contractor

Aug. 2016. — Dec. 2017

Nov. 2016. — Dec. 2017

Jan. 2017. — Dec. 2017

May. 2017. — Jan. 2019

May. 2017. — Jun. 2018

Aug. 2017. - Dec. 2019

Oct. 2017 - Oct. 2017

Feb. 2018 — Dec. 2018

Jan. 2018 — Present

Mar. 2018 — Dec. 2018

Sep. 2018 - Feb. 2020.

Mar. 2019 - Feb. 2020.

Mar. 2019 — Jun. 2021

Aug. 2019. - Feb. 2020.

May. 2020. — Present

May. 2020. — Oct. 2021

Mar. 2020. — Present

NOT for heating pipe line of yongin branch

NDT for heating pipe line of hwaseong branch

NDT for gas pipe line of Jeonbuk branch

NOT for heating pipe line of Anyang area

NOT for heating pipe line of Seoul area

PWHT unit price contract for manufacture factory of
pressure vessel

NDT(PAUT) for water door of Dam of SoYang river

NDT for heating pipe line of Incheon Total Energy
Company

NDT for DALIM SPECIAL VEHICLE Factory in Vietnam

NDOT for Daegu, chupungryong, Asan and Kumho
bridge

NDT / PWHT unit price contract for manufacture
factory of pressure vessel

NDT for heating pipe line of Incheon Total Energy
Company

NOT for steel frame of Pangyoan building
NOT unit price contract for manufacture factory of
pressure vessel

Anyang district pipe NDT

Seoul district pipe NDT

NOT for LMS VINA Factory in Vietnam

Korea District
Heating Corp.

Korea District
Heating Corp.
Korea Gas Corp.
GS Power Co.
Seoul Energy co.
J-TECH

K-water

Incheon Total

Energy Company

DALIM SPECIAL
VEHICLE Co., Ltd

DAEHAN OIL
PIPELINE Corp.
CURO

Incheon Total
Energy Company
KB Bank

DAE KYUNG M&l

GS POWER

Seoul Energy Co.

LMS VINA

Korea District
Heating Corp.

Korea District
Heating Corp.
Korea Gas Corp.
GS Power Co.
Seoul Energy co.
J-TECH
K-water

Incheon Total

Energy Company

DALIM SPECIAL
VEHICLE Co., Ltd

DAEHAN OIL
PIPELINE Corp.
CURO

Incheon Total
Energy Company
Samsung C&T

DAE KYUNG M&l

GS POWER

Seoul Energy Co.

LMS VINA

- KUMGA. CO,, LTD. -




[ Major Reference

5. Heat-treatment & Dry—out by Gas Firing

Period

Description

Client

Contractor

Nov.

Feb.

Aug.

Nov.

Oct.

Feb.

Oct.

Dec.

Nov.

Dec.

Jan.

Feb.

Feb.

Jan.

Sep.

Oct.

Jan.

1985 - Dec. 1985

1986 — Feb. 1986

1986 — Oct. 1986

1987 — Dec. 1987

1988 — Dec. 1988

1990 - Apr. 1990

1991 - Mar. 1992

1991 - Feb. 1992

1993 - Mar. 1994

1994 - Dec. 1995

1995 - Jun. 1995

1996 - Sep. 1996

1996 — Oct. 1996

1997 - Aug. 1997

1997 - Mar. 1998

1997 - Nov. 1997

1999 - Jan. 1999

Oct. 1998 - Feb. 2000

Jan.

2003 - Jan. 2003

Apr. 2004 — Apr. 2004

PWHT for 6,600 BBL ball type propane tank at YeoSu
Plant of LG—Caltex.

PWHT for 6,600 BBL ball type propane tank at YeoSu
Plant of LG- Caltex.

PWHT for 8,800 BBL B08/B09, 2 sets of ball type
oxygen tanks at #1 Oxygen Plant of KwangYang Steel
Mill of POSCO.

PWHT for 2 stes of 8,800 BBL ball type oxygen tanks at
#2 Oxygen plant of KwangYang Steel Mill of POSCO.

PWHT for T-5 Naphtha tank (1,000,000 BBL, 7801-FC)
compression ring at SK Corp.

PWHT for2 sets of 8,800 BBL ball type oxygen tanks at
#3 Oxygen plant of KwangYang Steel Mill of POSCO.

PWHT for ball type gas holders at #4 Oxygen plant of
KwangYang Steel Mill of POSCO.

PWHT for the spherical tanks at YeoSu plant of
HanYang Chem.

PWHT for ball type tank at DongYang Nylon Corp.

Heat curing for RFCC project duct and vessel fire—
resistant material at YeoSu Plant of LG-Caltex.

PWHT for LL/HDPE B-1 plant polymerization reactor in
Iran Tabriz Petro—Chemical Company.

PWHT for ball type tank at ulsan plant of Taekwang Ind.

PWHT for ball type tank in Corex project at DangJin
steel mill of HanBo Steel.

PWHT for ball type tank in #2 NCC project at DaeSan
Complex of HyunDai Petrochemical.

PWHT for reactor, crude column, and other vessel (total
7set) in Jamnagar project.

Dry—out for FCC reactor and stripper fire—resistant
material in Jamnagar project.

PWHT for C2 splitter in Singapore Olefins project.

PWHT for spherical tank (4set) in Mexico Pernex
Cadereyta project.

Dry—out for refractory lining of a lime calcinations kiln at
PoHang Steel Mill of POSCO.

Dry—out for refractory lining of a lime calcinations kiln at
PoHang Steel Mill of POSCO.

LG-Caltex Corp.

LG-Caltex Corp.

POSCO,
L.A.L/France

POSCO,
L.A.L/France

SK Corp.

POSCO,
L.A.L/France

POSCO,
L.A.L/France

Hanyang Chemical
Corp.

Dongyang Nylon
Co., Ltd.

LG-Caltex Corp.

Tabriz Petro—
chemical Company

Taekwang Industry
Co., Ltd.

Hanbo Iron & Steel
Co., Ltd.

Hyundai Petro-

Chemical Co., Ltd.

Bechtel

Bechtel

Kelog

PEMEX

POSCO

POSCO

HoNam Const. Co.,
Ltd.

HoNam Const. Co.,
Ltd.

ShinHwa Const.
Co., Ltd.

ShinHwa Const.
Co., Ltd.

SK Corp.

ShinHwa Const.
Co., Ltd.

ShinHwa Const.
Co., Ltd.

HanKook Fertilizer
Co., Ltd.

HanKook Fertilizer
Co., Ltd.

LG-Caltex Corp.

ShinHwa Const.
Co., Ltd.

SangWon Const.
Co., Ltd

SangWon Const.
Co., Ltd

SangWon Const.
Co., Ltd

Hanjung Corp.

Hanjung Corp.

Hanjung Corp.

Ingenieria Electrica
Y Proyectors

POSCO Eng &
Const. Co., Ltd.

POSCO Eng &
Const. Co., Ltd.

- KUMGA. CO,, LTD. -




[ Major Reference

Period

Description

Client

Contractor

Nov. 2004 - Nov. 2004

May. 2006 — May. 2006

Dec. 2006 - Dec. 2006

Jan. 2007 - Jan. 2007

Jan. 2009 - May 2009

Oct. 2009 - Oct. 2009

Aug. 2012 - Sep. 2012

Mar. 2013 — Mar. 2016.

Mar. 2013 = Jun. 2015

Feb. 2016 — Apr. 2018.

May. 2019 - Jun. 2020.

May. 2019 — Feb. 2020.

PWHT for Storage Tank(3set) in Western Libya Gas
Project NC41 On-shore Mellitah Plant Construction.

PWHT for Spherical tank in China LIDONG Aromatics
Complex Project.

PWHT for VCM Spherical tank in LG Chemical.

Dry—out for refractory lining of DRI feed bin at Finex #1
of POSCO.

PWHT for P2 Project Pressure vessels.

PWHT for storage tank in GTL Project.

PWHT for Spherical Tank in Habshan #5 UT & OS
Project

PWHT for spherical tank in CSP Project

PWHT for spherical tank (6set) in Uzbekistan UGCC
UTOS Project

PWHT for spherical tank (1set) in Kandym Fields Gas
Processing Plant Project in Uzbekistan

PWHT for sperical tank #1~5 of LG Chemical 3NCC-T
PJT

PWHT for sperical tank #1~110of HSVN PP4 Project in
Vietnam

General Electric Co.

GS Lidong Chem.
Co., Ltd.

LG Chemical Ltd.

POSCO

KCC

Qatar Shell GTL
Limited

Abu Dhabi Gas Ind.
LTD

Companhia
Siderurgica do
Pecem

Uz—-Kor Gas
Chemical LLC

LUKOIL Uzbekistan
Operating Company

LG Chemical

Hyosung Dongnai
Co., Ltd.

HyunDai Eng. &
Const. Co., Ltd.

GS Eng. & Const.
Co., Ltd.

Hyundai Heavy &
Ind. Co., Ltd.

POSCO

J-tech & Const.
Co., Ltd.

HyunDai Eng. &
Const. Co., Ltd.

Hyundai Heavy &
Ind. Co., Ltd.

POSCO

Hyundai eng Co.,
Ltd.

Hyundai engineering

GS E&C

ETEC

- KUMGA. CO,, LTD. -




VI. Business Licenses

— Certificate for Business Registration

— Registration Certificate of Construction Company

— Registration Handbook of Construction Company

— Certificate of ISO 9001:2015

— Register Certificate of Outside Order Quality Control for NDT
— Register Certificate of Outside Order Quality Control for PWHT
— License for Use of Radioisotope

— License for Use of Industrial X-ray Apparatus

— Hazardous Material Tank Safety Performance Examiner

— Registration Certificate of Non—destructive Test

— Registration Certificate of Engineering

— Registration Certificate of Construction Engineering Services
— Registration Certificate of R&D center

— Certificate of Technology Innovation Company

— Certificate of Patent

- KUMGA. CO,, LTD. -



[ Certificate for Business Registration }

[ GG B2 LS

¢ F W %
[ssuance number

6403-543-3791-288

AEEREEE A @ A B
Certificate of Business Reglstrauon
HAALE A ) 3 A

( Corporate Taxpayer )

Processing period

Immediately

4 (8 Y d9)

Name of company

FAHM F7
kunga Co ., Ltd

P B L B
Business registration
nunber

106-81-13006

4 9 (d & A)

Name of representative

A4
Kichul, Kim

FU(gd)FEE s
Resident(Corporation)
registration number

1101 11-0236086

Ab o % &2 A A

Address

AERR AN AR AHE 18, IFCRRE
18, Yepnhui-ra, Sendacmun-gu, Seoul

=hEE)

Joint business
owner

7 < o ] ey
Date of business | 19784 (Year ) 074 (Wonth) 15% (Day)
cosnmencenent E
N = Y 3 28
Date of b?s iness | 1978:(Year) 5mﬂ(kﬁh) 159 (Day)
Tegistration y ;
-~ ) AZ RE A wﬁa
Business type Hanufactur:nxfﬂealkesrnte act171ti!e ind rentnnu dand leasing
HA Y7 AN PAE
3 & | Heat Treatnent of Netals
Business item| na 9wy )
Rent ing of ¥on-Residential Buildings-
daeasisg)/ FAYADFHEE
Name(Nanc of company ) Resident (Business) registration no.
2 F 4 9 A #FAa eyt (No Data)

- R G
Réceipt No.

500358520832

% F 5 A

Department

YA EAL

Taxpayer Service Center

=9

=3 2 }
Staff in Charge

Song Do Young

Telephone No.

B I 02-2287-1406

Al o] T,
We hereby certify the above,

201660 49 14U
Year Month Day

AR AR A

Head of Seodaemun District Tax Of

O 243

o B FYE Y EFNA (v hoeetax.go. ke )4

HEFE YPAQ o5 P BAGIEAT o WX ol F HAskAL,
A siete vhn=s d90d FTHAL G BHAUITUEE Fo 402 CIFURRE w000 e
o E FHE T2 (0w hooetan. go ke )BT S2Q) My A% ¥ W E SHA Yo

- KUMGA. CO,, LTD. -



[ Registration Certificate of Construction Company ]

({English Translation)

Registration Certificate
of Construction Company

Industries type : Mechanical Facilities Registration number B4 E-12-10
‘Construction

Name of company : Kumgsa Co., Lid. Name of representative o KI-Chul, Kim

Address : Resident{Corporation) o 110111-0236085
18, Yeonhui-ro, Seodasmun- registration number

gu, Seoul, Kores

Mationality :  Republic of Korea Registration date : Dec. 30, 1994,

This is certify above according to basic law of Construction Industry arficle 9.

Apr. 04, 2016 (re-issued)

Seodaemun-gu District Office

- KUMGA. CO,, LTD. -



» Construction Area

* Issued by

[ Registration Handbook of Construction Company ]

* Applicable Law

. Mechanical Facilities Construction

dol e A7 Al 82 A5z T
Aol 97 FRUL Aol =R, 53
Aoz A4z FAel 97 AAUA 2
2 AL 1d ool A Ee 18

welstel W3el Asl 9.

32 449 714 Wae WEsd Aest

. Seodaemun District Office, Seoul, Korea
. Basic Law of Construction Industry
) A4 A
AAASS+3
F oA E
ZE2WE %
L ¥ ARe YL BE BAA9 2} A F g | FHEE WA alo
A& o= A=A Al A shedof §h 4 = %‘IPEPlCﬁ) o = 2} .}_dg_l%
o4
24 7| Ry Buz 251 109-¢
2 B AgelA 719 4% == 4ss R
Aol AUENE 47 e AT $ast uot XAy
A% 2 553 5 554AE Yo e 1994 [2.20

I T R
{w; %5-7 352
AQAN 712 A9xe] FA 23 AF
AR YA & 2P

wee ¥ 9 ¥ 34

t 9o A= oo} s elele] Foi , I.PLﬁ"
s oh g e ﬁﬁ‘
110
LR I R 4 L B
WYY | WA | 0 4 0 # [ 715297183k AAURY [ WATE [0 A W & |18 - 21SAHED
' A s A gl FAA A
sc) 40| B2 2334 ok Al 242 sl 2 2!_ % ,] YN 7
Al )
2007 Bt B A
‘%‘}" I 7 e B “1"} 2
203,93 | AHEAE
o
“'# | v orked /M‘\ ¢ OM PZ /JV 2018,
it 23 Tt o b
a8 AL
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Certificate of ISO 9001:2015

Cument issue dak: 1 Saplember 2001 gopnalapp'mm:.
Expiry dais H Aaguet 2004 D0 - B Avigusk 1997
Carnlicale Bantity numbe it

Lloyd's
Reqgister

Certificate of Approval

This is to certify that the Management System of:

Kumga Co., Ltd.

18, Yeonhui-ro, Secdsemun-gu. Seoul 03784, Republic of Korea

has been approved by Lioyd's Register to the following stendards:

IS0 9001:2015

Approval number(s): 150 9001 — 0066151

This cerificate is walid only in &ssocialion with the cerfilicale schedule bearing the same number on which the kocations applcable
1o iz agproval are listed.

The scope of this approval s applicable to:

RE&D, provision of hesat tregtment and NDT {Mon-gestnuctive Testing) senvicas.

/’777'5;5

I-Hyoung Lee

Korea Operaions Manages 1 1
lssued by: Llayd's Register Cuality Assurance (Korea) Lid -"’“:5.-'.‘.-
for and on behalf of: Lioyd's Register Quabity Assurance Limited %

Lioyid's Rgiier Group Limited, its affiiaies and subsidianes, including Lioyd's Regiaer Cuality Assunces Limied (LROAL and i respidtivg officns, empioyies of ajens
ara, individually and collactively, refemad i in this dause & Lioyd's Aogisier'. Lioyd's Reginier assiumes no nesponsibdioy and shall not be Gabk 1o any person for any ioss,
damage Oof EEpENEe Caused by rekance on the NfoMalion of a0ce in Nis JoCumEnt of MoWSHEer provided, unkiss thal Person has Skl & conines with the rekvan Lioyd's

IEr @ity lor I presdsion of This information: oF ackvice and in that case any esponsity of Rabiily & exciusiely on e TS and condBons st ol in that marac.
ol by (Liorpefs Ragister Cuality Assurance (Konsa) Lid, 17th Floor Sirsong Bulding, 67 ‘Yeouinan-m, Yeongosungoe-gu, Seou, 07327, Konea for and on behall of- Liopd's
Fmgisier Cuality Assurance Limited, 1 Trniy Pank, Bickenhil Lane, Bimingham B37 7EE, Unied Kingdom

Page o2
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Register Certificate of Outside Order Quality Control for NDE

{Enmglish Translation)

G

Korea Gas Salety Corparation

Register Certificate of
Outside Order Quality Control

Registration number : 2005-21-041
1. Name of company . Kumga Co., Lid.

2. Address : 252-1, Deoksin-ro, Onsan-eup, Jiw-jun, Yeosu-gi, Korea

Korean Gas Safety Corporation cerifies that Qutside order Quality
Control System of the above organization has been assessed and
found to be in accordance with the requirements of the outside order
guality control system detailed below.

Clause 1 of Annex 10, Clause 1 of Annex 11, and Clause 1 of Annex

12 stipulated in the High-Pressure Gas Safety Control Law.

3. Register scope of outside order process -
Mon-destructive Testing Technology Service

4, Site of register : Rangiin, Buchson

Date of first registration : Jun. 9 2008
Issuing date of cerificate : Dec. 19, 2017
Expiry date of cerificate : Refer to the back

of a place of business

Korea Gas Safety Corporation

- KUMGA. CO,, LTD. -



Register Certificate of Outside Order Quality Control for PWHT

{English Translation)

G

Korea Gas Salety Corporation

Register Certificate of
Outside Order Quality Control

Registration number - 2002-31-003
1. Mame of company : Kumga Co., Lid.

2. Address : 25, Deogyang Samggern-gil, Yeosu-si, Jeellanam-do, Korea

Korean Gas Safety Corporation cerifies that Ouiside order Quality
Caontrol System of the above crganization has been assessed and
found to be in accordance with the requirements of the ouizide order
quality control system detailed below.

Clauze 1 of Annex 10, Clause 1 of Annex 11, and Clause 1 of Annex

12 stipulated in the High-Pressure Gas Safety Control Law.

3. Register scope of outzide order process -Heat treatment

4. Site of register : Yeosu, Dangjin

Date of first registration - Mar. 20, 2002
Izzuing date of cerificate : Mar. 14, 20158
Expiry date of cerificate : Refer to the back

of a place of buziness

Korea Gas Safety Corporation

- KUMGA. CO,, LTD. -



[ License for Use of Radioisotope ]

Nl Sl T SBE R RSP IAAB P pes

License Number : 14-68-27
License : Kumga Co., Ltd.

Location :  3F, Kumga Bldg, 18. Yeonhui-ro, Seodaemun-gu, Seoul, Korea
Representative : Ki-Chul, Kim

Radionuclide and Quantity :
(Sealed source) Am-241: 1.11 GBq % 1,Ir-192: 111 TBq * 1

<2 Lz
A \,\
A > 23
A NI 3’
Y Xl Oy
Purpose of lise: %7 Z3237° 73
37 A 5
. . - . -
Industrial vadiography 2 A28
5 % INZSINZS
o NS LA A
N o S ONZs
Place of Hse'ss. 57 A ;
So LI ST o> N NS IINENGRENT R
N T2 NZaLNS ‘§’§’§;§"\‘\$\5-\’\
A .
Mobile-use(temporaty thange of place of use) AL
N -
Y Z3
27 O
N ~

ANV

7’

NN

"
AN\

Capacity of Storage Facilities :

License Conditions :
none

License Date:  August 31, 2007

This is to certify that the above person shall be permitted to use radioisotopes in
accordance with the provisions of Article 65 of the Atomic Energy Act and Article 55(3)
of the Regulation.

Certified by:
(Signature) (Date)
Cho, ChungAh
Director
Radiation Safety Division

Nuclear Safety and Security Commission

- KUMGA. CO,, LTD. - ¢



[ License for Use of Industrial X—ray Apparatus ]

@ Nuclear Safety and Security Commission, Republic of Korea

License for the Mobile Use of Radiation Generating Devices

License Number :  24.69-15

License : Kumga Co., Ltd.
Location :  3F, Kumga Bldg, 18, Yeonhui-ro, Seodaemun-gu, Seoul, Korea

Representative : Ki-Chul, Kim

Type, Quantity and Capacity of Radiation Generating Devices :
(Radiation generating device) 45 kV 44 pA x 1,300kV S mA x 5,250 kV 6 mA x 3

A
L
VWA

l/ L
SSRS RSN
AV
't

L
AAAAA A

W
.
W

Purpose of’ @it :
lndusuMzogra and element analysis

AN
ML

/\/

IIII
N
LR
SAANAANL
VoLl i
W
LA
W
e
B
"

Z
Z3
’

20
A
L
AW
"
W
"we
S\W
"
™\

AN an
LRRaE W eerasres

SRARATRNNAN
AN

Place of Use :
Mobile-use(tempomry change of place of use)

//n'/'/}'//'”//

l
7"
WA
YL
AN\
L
W

License Conditions :
none

License Date:  August 31, 2007
This is to certify that the above person shall be permitted to use radioisotopes in

accordance with the provisions of Article 53 of the Atomic Energy Safety Act and Article
64(3) of the Regulation.

Certified by:
(Signature) (Date)
Cho, ChungAh
Director
Radiation Safety Division

Nuclear Safety and Security Commission

- KUMGA. CO,, LTD. -



Hazardous Material Tank Safety Performance Examiner

[English Translation}

HAZARDOUS MATERIAL TANK SAFETY
PERFORMANCE EXAMINER

Mame of company - Kumga Co., Ltd. Incorporation 110111-0236095
cerification number :

Mame of representative -  Ki-Chul, Kim Date of birth : Jan. 10, 1865

Address - 18, Yeonhui-ro, Seodaemun-gu, Seoul, Korea

TYPE OF SAFETY PERFORMANCE

1. Inspection of Hydraulic Pressure
2. Testing of Fill a Tank with Water
3. Non-destructive Testing

O Radiographic Testing

O Ultrasonic Testing

O Liguid Penetrant Testing

O Magnetic Particle Testing
4. Leakage Testing

5. Vertical and Horizontal Testing

This is to certify that is specify as hazardous material safety performance examiner
according to the paragraph 2 of Article 16 in accordance with the Law of Fire.

Apr. 28, 2008

Seodaemun Fire Chief

- KUMGA. CO,, LTD. -



[ Registration Certificate of Non—destructive Test ]

SESCOCIGOE IEIGICIE L IESC JEIEGTE JE I IE I GIEIE LI CIEToo .,._I“:_?q_;-!_. 4
‘l'g;;, 1

e
. §

{English Translation] :
il Registration Certificate of
_ Non-destructive Test Il
'- MNumber of Registration -  2007-62 E
i_| Marme of company : Eumga Co., Lid. '_-
il Mameof representative :  Ki-Chul, Kim { date of birth - Jan. 10, 1065 ) |
=|
::Jl Agdress o 18, Yeonhui-ro, Seodaemun-gu, Seoul, Korea ;j.i:
r[,] Ciate of first registration - Oet 10, 2007 §i|:
: Ln|
|_]| nspection method : RT, UT, PT, MT, LT, VT, ECT i.-l|
1 all
i
' n
i |
i ml
|!I This is abowe that FEnforcement Regulations of the Development and Management of 'EJ
L: E
|| H
7 Mon-destructve Testing Technology Act; according fo repulaton of Aricle 11 cenify [}
1 n
h-l-l registration of non-destructive testing. -EJ
[ I
[ i
:I Feb. 20, 2017 |
i !
i 0
il il
1 al
] H
i i
i !
H ]
B al

—
_ﬁ .

i MINISTRY OF EDUCATIONAL
SCIENCE AND TECHNOLOGY

--{';L.:'_ = e [ |
B B e e

- KUMGA. CO,, LTD. -



Registration Certificate of Engineering Activity Proprietor ]

(English Translation)

Registration Certificate of
Engineering Activity Proprietor

T Mame of Company

kKumga Co., Lid.

@ Name of Representative | Ki-Chul, Kim

(@ Date of Birth

Jan. 10, 1965

(& Address

18, Yeonhui-ro,

Seodaemun-gu, Seoul, Korea

(= Tel(FAX, E-Mail)

+52-2-T96-3338
+52-2-T96-3858

(& Technical Supporting
& Practice Area

(7 Technical Supporting

Muclear

(@ Practice Area

Mon-destructive

(3 Date of Registration

Sep 17, 2009

This is above that Engineering Technology Advanced Act according to regulation paragraph 1 of
Article 4 cerify to registration.

Apr. 07, 2016

Korea Engineering &
Consulting Association

- KUMGA. CO,, LTD. -



Registration Certificate of Construction Engineering Services ]

)

Registration number - Seoul-3-29 (English Translation)

Registration Certificate of

Construction Engineering Services

Name of Company: Kumga Co., Ltd.

Address: 18, Yeonhui-ro, Seodaemun-gu, Seoul, Korea
Mationality: Republic of Korea

Mame of Representative: Kim, Ki Chul

Date of Birth: 10t of January, 1965

Specialized Area: Quality Inspection

Work Scope: RT, UT, MT, PT

Date of Registration: 21t of April, 2016

This is to certify that above company shall be registered as Construction
Engineering Services Contractor according to paragraph 1 of Article 26 of
Construction Technology Promotion Law

21t of April, 2016

Mayor of Seoul

- KUMGA. CO,, LTD. -



Registration Certificate of R&D center

lp, 2020111873

CERTIFICATE OF AUTHORIZATION

The Eorea Industrial Technology Association.
the certifving agency authorized by
the Miniztry of Science and ICT
of the Republic of Korea. herebyv certifies the

Kumga R&D Center
af
Kumga Co., Ltd.

located at
main ¢ 1F, 18, Yeonhui-ro, Seodaemun-gu,
Seooul, Republic of Koroa
sul @ 1F, 66-1, Jusamdeogyang-ro, Sora-myeon,
Yeosu-si, Jeollanam-do, Republic of Korea

45 an
Industrial RA&D Center
as of 24th March 2020

pursuant to the Basic Research Promotion and
Technology

Development Support Act of the Republic of Korea.

L L S L ]

Changwhan M
Execut ive Deputy Chairman
Eores Industrial Technology AssociationiE0ITA)

- KUMGA. CO,, LTD. -



Certificate of Technology Innovation Company ]

Certificate No : R170101 - 00636

CERTIFICATE OF Inno-Biz

Company . KUMGA CO,,LTD.

CEO  KIM KI CHUL

; = . #3F, KUMGA BLDG., 18, YEONHUI-RO, SEODAEMUN-GU,
Address * SEOUL, REPUBLIC OF KOREA

Validity of Certificate : 2020. 07. 10 ~ 2023. 07. 09

This is to certify that the above mentioned
company is a Technology Innovation-Oriented Small
and Medium Enterprise(Inno-Biz) selected by the
Ministry of SMEs and Startups in accordance with
the Act on the Promotion of Technology Innovation
of Small and Medium Enterprises.

JULY 23, 2020

minister

Ministry of SMEs and Startups
Republic of Korea

- KUMGA. CO,, LTD. -



Certificate of Patent

EAlx

593

CERTIFICATE OF PATENT

5 3 H| 10-1746205 &
Paterrt Nomber

SuYs H 10-2016-0179454 &
PrTRIee—

SNy 2016 129 26%
Fiang Cuts

83 2017 O6f 05%
Banpary staw (e

TAY Y nte o e vertion
X2 @

B&EAX sxwertee
F431AF S7KH110111-444440)
MEREA MCHET AE|2 18 3RS I7NEY)

3 L1 G —
°I§¢0”326"".".)
AMEREA YED OIEY 15 106% 16013 (R4-E, 0|2 S4 27

¢l WEE TS3Y. 0 M2t RHSHKAR SEEASE SEVUCL

This is to certify that, in accordance with the Patent Act, a patent for the invention
has been registered at the Korean Intellectual Property Office.

2017 06F 05

E5E%E
COMMISSIONER,
KOREAN INTELLECTUAL PROPERTY OF

=50

Korean Intellectual
Property Office

- KUMGA. CO,, LTD. -



