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DongHwa Entec

Z|APHL. outline of DongHwa Entec

World Class
Company

DongHwa Entec Aspires Towards

‘World Class Company’ with Heat Transfer Technology

DongHwa Entec aspires towards becoming a ‘World
Class Company’ with Heat Transfer Technology

Welcome to DongHwa Entec.

Since its foundation in 1980, DongHwa Entec has been
specializing in manufacturing a wide range of heat-
exchangers, from marine heat-exchanger repairing service
to heat-exchangers for power-generation and plant
industry. Currently, we are heading into new arena of
special heat-exchanger for LNG liquefaction & gasification
plant. Besides domestic market, we also successfully
diversified overseas business in Southeast Asia, Middle-
East and Europe. Subsequently, we generated more than
80% of sales in abroad, and today we have become the
leading heat-exchanger manufacturer in Korea.

Therefore, we have been implementing the Empowered
Management which focuses on happiness of our
employees, and this could be the most distinguishable
virtue of DongHwa Entec.

We keep the slogan “Once be customer, always be
customer” in our mind. In a preparation for our future
success, DongHwa Entec places top priority on “customer”
as an external determinant.

We will exert ourselves to fulfill customer’s “needs”,
touch customer’s heart and keep in tune with customer
throughout manufacturing, delivery and follow-up service
of all products.

In a preparation for our future success, DongHwa Entec
focuses on cultivation of human-resources, as an internal
determinant. However, surely it cannot be accomplished
in short period time, but the cultivation of employee can
be fruitful only after making a long-term investment in
systemic support program along-with patience.
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An Open Management
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Shareholder and Local Society by supplying
best quality product to resource efficiency,
energy and environmental industry

the value and cultivates core-competence with
endless innovation and challenge
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Company Overview

S|APHL. Outline of DongHwa Entec

Management Activity

Management Innovation DPS

* DPS(DongHwa Entec Production System)

‘DPS’ is a genuine production system of DongHwa Entec to achieve production competitiveness through cost-saving
and consistent renovation activities as well as culture of basic principle compliance that are based on humanity.

« Basic Principle of DPS

lilfi1 01. Humanity A 03. Zero Defects
Human-resource Cultivation: Good Do not take defective goods, Do not produce defective goods,
product is made by good person. and Do not deliver defective goods.

@ 02. Consistent Renovation 04. ‘Real Place’-oriented Management
Waste Elimination Genchi Genbutsu: Go where work is being done and See what is real

Ethical Management

« Purpose of Ethical Management

The term ‘Ethical Management’ is the fundamental management philosophy of DongHwa Entec. We established the “ethics’
as core value in business management and activities, and every business matter shall be carried out in accordance with
“Code of Ethics of DongHwa Entec”.

)

« 6-Principles of Ethical management

1. Customer Respect Management
Respecting customers, providing value to customer, implementing promise with customer, protecting customer’s interest
2. Law-abiding Management
Complying with law, respecting free and competitive market principle, legitimate colleting and utilizing information
3. Partner Respect Management
Providing equal opportunity, fair business, pursue of mutual development, positive interaction
4. Clean Management
Complying with fundamental ethics, accomplishing mission, self-development, fair business, prohibiting bribery
between employees, prohibiting money lending and borrowing between employees, prohibiting sexual harassment at
workplace, prohibiting use of illegal software, safety management and preventive measurement against potential risk,
mutual respecting between employees, Prohibiting disclosure of confidential information of Company and customer
5. Employee-Oriented Management
Respecting dignity of employees, cultivating human resources, fair treatment, promoting creativeness
6. Social Responsibility Management
Rational business, protecting shareholder’s interest, contributing to social development, protecting environment

Sustainability Management

Purpose of Establishment of Empowered Management
System and Definition of Empowered Management

Based on the managerial philosophy of DongHwa Entec, Empowered
Management, we established supplemented and amended
management system for organization, cultivation of employee as well
as performance evaluation system.

The theory of ‘Empowered Management’ is a combination of
productivity, quality, creativeness and cooperation, and in order
to follow up, the management should be decentralized and the
organization should become autonomous. The Empowered
Management can be efficiently carried forward only when the
subordinate organizations make performances autonomically. In other
words, the process of transition should be shifted from ‘centralization,
integration and structuralization’ towards ‘decentralization, separation
and de-construction’. Through taking advantage of information
technology, we can easily recognize these transitions everywhere and
we may figure out the way how to make such transition.

Human resources management

DongHwa Entec

Employee-
oriented System
- Capability Strengthening Performance-
- Trustamoung employees oriented System

-Increase of customer’s
value
- Objective-directed sysem

Sustainable
4 Way

Responsibility
and Authority

- Strengthening of
responsibility and authority
- Challenge and creation

Empowered

I Management

Related Competencies Reinforcement
* Basic Human Nature & Courtesy Training
* Common Capability Education: Planning Ability, Creativity etc.

¢ Legal Education

% TEE vanager Training

HR Hﬂ *In Company MBA
System

1

I':'."“ Self Improvement
; e Language Education

H! e Cyber Training Institute

Professional Engineers Promote

* Engineer Capability Related Basic & in Depth Education
m * Business Items Field Professional
Knowledge / Technical Education

* Specialized Training on Manufacturing Sites
* Other Departments / by Duty Technical Education
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Company Overview

e Al A History & Awards

DongHwa Entec

L

1980 12 FA|3|AS81Y7| 4

1981 07 St=48fATARtES2 2 Air Cooler AIZ 7HR
1993 03 ISP 7SO = 27| L

1996 06 'Al13[HICIo|'d LAxZ 4 (CHEE)

2001 06 S4t=A=7HUATR|Z AFHZ 0|

2002 11 200243 SLALA| ARITIBIAL CAF £AF

1980's

1980 12 Established DongHwa Precision Industries.
Co., Ltd.

1981 07 Developed Air Cooler Product with Korea
Institute of Ships

1993 03 Developed Fresh Water Generator with
technical assistance of Hyundai Heavy
Industries

1996 06 Received the Industrial Award on the 1st
Marine Day

2001 06 Moved to NokSan National Industrial Complex
in Busan

09 Changed Company’s name from DongHwa

Precision Industries. Co., Ltd. to DongHwa
Entec. Co., Ltd.

2002 11 Received the Busan Industrial Peace Award

2003 11 £&, A2 27| ME (MR, A 10495)
2004 11 ST MY (MRS
2007 03 A|A[fSHAR|LH R&D Center =&
06 EAZ0|AARIZINICH BT |8 Bulet7| CAAKIZ
11 27 [SHFMIE|(ATC) MY (A A1 ZH|1F)
12 '371427| AL FEE MY (A A EHE)
2008 02 S=Hl(Ael) BS3t2El &3
04 'AMZPPM'CHEZ B2 44
11 192 28 +4EERI™HE)
12 “ING ZHEZ WS | JHLUARIAY MY (FESHLR)
A

12 RitrEthe 2 (FLA))

2000's

“Innovation of DongHwa"”

2003 11 Selected as Parts & Materials Specialized
Company
2004 11 Announced as the Best Innovative Company
2007 03 Constructed R&D Center in Jisa Science Park
06 Concluded CAA for Heat-Exchanger for Next-
generation Aircraft with Rolls-Royce
11 Selected as the Advanced Technology Center
12 Air Cooler, selected as afirst class item in the
world
2008 02 Constructed DongHwa Entec (Shanghai) Co.,
Ltd.,in China
04 Received ‘Single PPM’ Presidential Prize
11 Received the 100 Million Dollar Export Trophy
12 Selected as “LNG Plant Heat-Exchanger
Developer”
12 Received the Busan Export Award

2009 09 QIAAF7HL 47|12 (Best HRD) M (sH)
09 EASALE Four Nine, AH|AME S2(E514)
12 257|,M
2010 05 SOl SYCHA7 | MY G=r22d)
06 LARESIR47|Y 4
2011 11 71528247
2012 07 1E7|Y MY (FLHA])
2013 11 BRAMIICHA A
1 I7EAEEUE 22 UE 27| 1E 9%
ME RIAEAHIE)
11 SIRUATR| L SRS E &F

o
12 AR M7 | Y (LA
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2010's
“Pride of Global Maker DongHwa”

2009 09 Selected as the Best HRD
09 Registered Service Trademark of Quality
Innovation Movement “Four Nine”
12 FW.Generator, selected as a first class item in
the world and Product Company
2010 05 Selected as the Hidden Champion
06 Selected as the Best Labor-Management
Culture Company
2011 11 Recognized as the Family-friendly Company
2012 07 Recognized as the Best Job-Creator
2013 11 Received the Busan Industrial Award

11 Received the Korea National Quality Award for

the eleventh years in row

11 Constructed Hwajoen Factory in Hwajeon
Industrial Complex

12 Selected as the Strategic Industry Leader

2014 05 2E=Z2A (World Class) 300 7| A (Z47|¢)
2015 01 ZA7 | HY(ELEEH)

03 BEARHAA SHET | M (FAA])

10 2015222 71 R37 1Y MY (THED)
2016 03 SHRAREHAIY 21E7|Y-G-Pass 7|Y MY (RHH)

05 HASIZAT|Y MY (IELES)

10 SHY AidEiA A (MRASAALRIE)

C

11 World

I8

2020's

“Towards a Better Future”

2014 05 Selected as the World Class 300 Company
2015 01 Selected as small but strong businesses
03 Busan Metropolitan City regional business
selection
10 2015 the selection of contributed benefits as
a company national merit for outstanding
capital goods development
2016 03 G-pass business selection
05 Youth friendly small but strong business
10 Received the Korea-Japan Industrial
Cooperation Award
11 Selected as WORLD CLASS 300 leading
enterprise
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Company Overview

=AE2 Noksan Factory

DongHwa Entec

E7Ich
DHTES HBI517| 5 BYBU0| =5k QAELIC.

M= 2EA S0l e NG +237t2 24E&= LNGC
LNG =4, OFFSURE 23 Md97|7|9f 7Hd, &7,
L, EHE0| M5t A H, 17 NEEDSO| %= SIZE
COMPACTS2f PACKAGESH A 710]| 2atE 7tot
UELICE

0= N2 rgh

OMES @ 2Bay(C/D)
O =AS 0 3Bay(E/F)

O 7| HYH(FE) @4Bay(G/H)

DongHwa Entec is making ceaseless effort to realize
customer satisfaction with production line, flexible
payment, customer service, and follow-up service
considering optimized design and cost reduction to
satisfy customer specification based on know-how for
35 years.

Currently, we are focusing on development, design,
production, and delivery of ship equipments related
to offshore, emerging LNGC and LNG Fuel line due to
increased demand for LNG by environment regulation,
and developing ceaseless research on size compact
and package based on Customer’s Needs.

FOHZL 2= A8 ARIO| Of|HR|RY & ES =0I= Energy
Saving Systemd} LNG/LPG Vaporizer, FSRU& HP
Vaporizer, BOGHSIE 2/t Reliquefaction Heat Exchanger
2 FGSS (Fuel Gas Supply System, MGO (Marine Gas
Oil) Cooling UnitS Cfsh M9HE OfLAA| HZ A ARS THE

SEotd QAELIC.

With best technology, DongHwa Entec supplies
products to increase energy efficiency and prevent
overheating of the engine in the field of heat-
exchanger for the ship. We provide a wide range
of energy saving systems such as Energy Saving
System which increases energy saving efficiency of
ship engine, LNG/LPG Vaporizer, HP Vaporizer for
FSRU, Re-liquefaction Heat Exchanger and FGSS(Fuel
Gas Supply System) for BOG liquefaction, and
MGO(Marine Gas Oil) Cooling Unit.

a

i o

“

TAU Ay
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. = T

Energy, Environment, Engineering & Technology > 10 / 11




Company Overview
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B2 Hwajoen Factory

DongHwa Entec
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As a leader in the land energy field, DongHwa Entec is
developing, designing, manufacturing, and supplying
core equipments for energy efficiency of development
plant and petro-chemistry plant based on Customer’s
Needs with an open mind and creative thinking,
Currently, we supply our heat-exchanger for large
rotation equipments such as steam turbine, gas turbine,
compressor which can be the heart of plant to the top
shipbuilding company in accordance with various safety
requirements such as ASME Code and optimal basic
design capability so as to obtain the best efficiency with
minimal energy.

Also, all employees from headquarter are striving
to fulfill the high level of customer service with the
introduction of system engineering and packaging
technology in keeping with new need of customer
and development of new type heat-exchanger for high
specification and downsizing in the future.

2 MMHE Main Products

S|
7|=3t Fin Tube (HFE) A 7|55 0|83 AIZ2Z MA|
SUE AIZS 0512 ASLIC

9 HE22& Surface Condenser, Ejector Condenser,
Gland Condenser, Inter/After Cooler, Air Fan Cooler,
Turbine Cooling Air Cooler, Fuel Gas Heaters CHSt
HE S Sl 7Is=d2 22, MEQ S43t0)| =4S Tt

UL

Hwajoen Factory of DongHwa Entec is seeking
worldwide plant market using technology such as Fin
Tube and Vacuum related technology which is core-
competence of company. Main products are Surface
Condenser, Ejector Condenser, Gland Condenser,
Inter/After Cooler, Air Fan Cooler, Turbine Cooling Air
Cooler, and Fuel Gas Heater and we are doing our
best effort to make localization of products as well as
accumulation of technology through various products.

Energy, Environment, Engineering & Technology > 12 / 13



Company Overview

R&D MIE{ R&D Center
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MIEf= 199210 47| SIS e| REHTAR
IO, 2007 H =R E] EALR[ALISE AFATEZ] LHO)|

UAFLIC

T=20F= Process YA|LI0{E, Thermal/Mechnical

IZ]L]0{&, Manufacturing AIZ|L|0{& &S CtLsH £0F2
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TESH2007E 20l = A DS HARUFZRE LA 27 |EHEH
(ATC: Advanced Technology Center) 2 MAZ|SLICE

0333

@ 43 L Brazing Room

R&D Center was certified as an affiliated research
institution by KOITA (Korea Industrial Technology
Association) in 1992, and it moved to Busan Jisa
Science Industrial Complex in 2007. It has conducted
a series of researches in various fields including
Processing Engineering, Thermal / Mechanical
Engineering, and Manufacturing Engineering, and
especially, it focused on technology related to Gas.
Also, DongHwa Entec R&D Center was selected as
an ATC (Advanced Technology Center) by Ministry of
Industry, Commerce and Energy.

ALK (FEY)
Main Products

ik
Research Records

HAH|
R&D Facility and Equipment

FSSIRAEAOA = Sul 27 |of| ChStCrfst
§5 2HIE FHISILL U2, A, 7 (A,
Y, A2 &F A" S St 24|

HEE S5l Ve RS Sot 10| 7t
=

DongHwa Entec has various types
of performance test facilities and
equipments for Heat-exchanger as
well as liquid, gas, oil, and extremely
low temperature condition. These
facilities and equipments enable us
to develop new technology, and we
do our best to create value to our
customers.

DongHwa Entec

- Gas-Processing Engineering - High Temperature
- Compact Heat Exchanger High Pressure Heat Exchanger
- Heat-exchanger for aircraft gas turbine - Cryogenic Heat Exchanger

- Desalination system

+LNG EHE Gusty| 71 ESHUR 2|

+ MEER N1QF NG 7[817| 70 : MAS AR 2|

+MEF BOG AH S} AHH| 7HE : WC 300 R&D

+ S LFEMEE 70 barz Plate-Fin w27 | 7 : MAS AR A

+ SAY IIAFZASE FGSS 7R | HAUELYAER A E

+ Development of Heat-exchanger for LNG Plant:
Funded by Ministry of Land, Transportation and Maritime Affairs
+ Development of Marine High Pressure LNG Vaporizer:
Funded by Ministry of Industry, Commerce and Energy
+ Developments of BOG Liquefaction System for LFS:
WC 300 R&D
+ Development of Plate-Fin Heat-exchanger (70bar-class) for Marine Plant:
Funded by Ministry of Industry, Commerce and Energy
+ Developments of Fuel Gas Supply System for Small Scale LFS:
Funded by Ministry of Industry, Commerce and Energy

‘d54e 4H|_Performance Test Facility

-~

Test Facility of Oil Heat Exchanger Test Facility of Cryogenic Heat Exchanger  Test Facility (Open Type) of Air Cooled
Heat Exchanger

Tube Type Steam Boiler (20 ton/hr x 20kg/cm?)  Test Facility (Closed Type) of Air Cooled LN2 Storage Tank (60m?)
Heat Exchanger

Compact Eu2t7| A2t &H|_ Manufacturing facility for Compact Heat-exchanger

AZEL0f ol=Z2} Software Infra

+ System Design : Aspentech HYSYS

+Basic Design :HTRI, Aspentech

: PV-ELITE, COMPRESS, Nozzle Pro, Auto Pipe
+CFD(Computational Fluid Dynamics)/FEM(Finite Elements Method) | :Ansys

+Mechnical Design Program
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Company Overview DongHwa Entec

A5ll-82k shanghai Corporation

ZFQ MMHIE Main Products

20074 CHA| 129HE, AS HMA 54 SHEO| 422  DongHwa Entec’s Chinese subsidiary, (Company SR 7|0 8ot S E HF =SR2 580 =11 Experienced product know-how based on thermal fluid
S dofl Aol dEE (F)SSAUEL| S=HA  named ‘DongHwa Entec Heat-Technology Co.) was MIAHR 20| HES Chst DA0f|A S35t A2H  technology provides high efficiency. We provide world-
(HUE:(F)SAANEHE 57| (dall) fet2lA) 22,  founded in 2007, at Luchaogang Shanghai(No.2508 ZFQHECZE Air Cooler, S&T Heat Exchanger, COPT  class products to a wide range of customers. Major
OfIARIA| AR B Bky | (2 2 UM EH|E)E M A5 JiangShan Road, Lingang New City, ShangHai 201308, Vacuum Condenser, Fresh Water Generator, Tank  products include Air Cooler, S&T Heat Exchanger, COPT
STR)0]| =5t U X320 =& St USLICE P.R.China) with Plant Size 10,000Pyung(3.3m2), Cleaning Heater, Plate Heat Exchanger, Inter Cooler,  Vacuum Condenser, Fresh Water Generator, Tank Cleaning
SE0| 7|8to] & ®S3t2Eo| 74 A=t 30 AL Building Size 5,000 Pyung(1.8m2) of area. It is Gas Cooler, Qil Cooler, Air Receiver Tank §0| UELICE.  Heater, Plate Heat Exchanger, Inter Cooler, Gas Cooler, Oil
7|dh0| E @S3llElo] £ AUHS YIAA 2, EHE  specialized in manufacturing and supplying of Ol 22 HMED UFAL 2 MH|AE H335H7| 21510 AHLE  Cooler, Air Receiver Tank etc. In order to provide better
17240| Q1A= HF (RL7IsHE 1Y), st/ EES  Energy System with heat-exchanger (shipbuilding HLIN L 2|MS CrotELICE products and satisfactory service, We will do our best for
2|23 A Z (A ES ML) o = ESHEe L3I A2 and power plants), and supply a heat exchanger to research and development.

CHAstZ AIRERES Elthste QASH T third country. By combined Shanghai Corporation’s

price competitiveness, which is based on quality, and
DongHwa Entec's order competitiveness, which has
been based on its 30-year history, it will be able to
provide products (sustainable product development),
simplification / standardization / optimization
products(mass production of small items), and
is expanding its market share by diversifying its
market(Specialization Production).
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Business Field

System, LNG / LPG& =X
AHZel g StEte| ¢

AiES 2A AlAst ASHCL

DongHwa Entec, a leading company of
materials for shipbuilding/maritime heat
exchangers, puts customer satisfaction
on top based upon its leading

technologies and continuous R&D.
Especially, it designs / produces goods
of various fields intended to maximize
their efficiency such as Energy Saving
System and ultra-low temperature heat
exchangers for LNG / LPG.

’ - i @

Z=M Marine

DongHwa Entec

Fuel Gas Supply System

LNGE ¥ 22 AH83t= Engine(ME-GI, XDF, DFDE) 0| 9&Z
JE0h= Systeml2 2 S| = Vaporizer, Mist Separator, Gas
Heater, Glycol Heater/Tank2 74. ME-GI Engine2| &< HP LNG
PumpE Sdll SE= LY USIHMATIAE MATIAZ 7|5HAF
ME-GI AZI0| HRIIAS SHH= F2|. BEHATIAS J|3HA7|=
FoEMN UM O R Glycol WaterE AESIH, Glycol Heater,
Glycol Tank, Glycol Pump & Glycol Heating System&= 74 4|,
FSSIIES 47| ZH|E Total Package Unit2 144510 5.

Fuel Gas Supply System(FGSS) is used to supply a fuel gas
to ME-GI engine. The high pressure LNG is being supplied
by HP liquefied natural gas pump and then, vaporized to
natural gas. Glycol Water is generally used to heat-source for
vaporizing liquefied natural gas, and Glycol Heating System
is accompanied including Glycol Tank and Glycol Pump.

HP Vaporizer for RV/FSRU

LNG RV (Regasfication Vessel), LNG FSRU(Floating Storage
Regasfication Unit)= 25 HSHATIAE A7 |3510{ mHo|Z2olS
Sl 4 LNG TermialE AZ|Z| %4 GasE EUiF= 41490|H HP
Vaporizer for RV/FSRU= HP LNG PumpE& &3l 3=

AM7|5te 1 AHRE|E VaporizerZ &, Mgt MAHIIAE sli+E Sl

7|3tK7 = B2l 2 sl ~E AHEoh=E Sea Water EE= Glycol Water7}
AME. 30| 2712 AR, Sea Water Heating Systemzt G510
AHEE|H, ool = FSSIAMEIC| Sea Water Heater2t SHA| A,

LNG that is being supplied from RV/FSRU(combination
of LNG Tanker, Re-gasification facility and Gas unloading
facility) by HP LNG Pump, is vaporized by HP Vaporizer. The
seawater is utilized as a source of heat that vaporizes LNG,
and also if the seawater temperature falls down, it will be
heated by with Seawater Heating System. In such case,
DongHwa Entec’s Seawater Heater may be used.

Energy, Environment, Engineering & Technology > 18 / 19



Business Field

ZM Marine

DongHwa Entec

L~

LNG Vaporizer / Forcing Vaporizer

Cargo Handling Systemoil At2E|= Vaporizer2 LNG &2t/3tH Al
LNG/N2E 7|3f5h= AH|o|H, ARl/2 2] S0l 22 AF8El= BOG
YETO0| S 4R THZ USHHIIAE 7|35t0] SE5H= AH.
Unloading Mode, Purge Mode, N2 Mode, Emergency Forcing
Mode®} 20| 0{21 7t2| 274 ModeZ AF2E|H, HD Gas Heater, LD Gas
Heater, Forcing Vaporizer, Mist Separator/Drain Pot 2 2} 24
Mode0| 2t §&, =7t Control Valve 2 B A&/ SS&l= &HI.

LNG Vaporizer is an equipment vaporizing LNG / N2 while
LNG is being transported, if BOG generation used to fuel in
engine / boiler is low, this supplies by vaporizing liquefied
natural gas in force. B.0.G(Boil-off gas) is generated while
LNG is being transported, and this gas is utilized as fuel in
steam turbine for sailing of LNG Carrier. Therefore, water-
feeding shall be maintained very strictly on LNG Carrier.
Meanwhile, the general-purpose-steam is supplied from
the main boiler, and utilized to operate various auxiliary
components of the ship. However, if those auxiliary
component are defaulted or being operated incorrectly, feed-
water could be mixed with boiler water, and eventually the
life-time of boiler could be shorten. In this reason, the steam
for mail boiler and general-purpose-steam are separated.

BOG Reliquefaction System

ING2&HIO| A2 A2 Tank| HHEA7 HAS| AlSE = =75t
IEZHE{9| BRYUO 2 21510 BOG(Boil-Off Gas) 7t A[&H 0 2 L
E|=H| 0|2 AHUSIA|Z| CARGO TANKO]| CHA| AZFA|7 = AH| 2 LNGS]

42 20|20 AH8al= 24|,

In the case of LNG carriers, boil-off gas (BOG) is continuously
generated due to heat input from outside, even though
the insulation of the storage tank is properly installed. BOG
Recondenser is to re-liquefy remained BOG and re-store
them in cargo tank, so this facility can prevent LNG loss.

g

Trim Heater

LNG RV (Regasfication Vessel), LNG FSRU(Floating Storage
Regasfication Unit) OlA] 2SI HE7EAZ 27 |31510] O] ZatolS E5i
|4 LNG Termial2 HA|A| 241 Gas& HUE i, Y= *{5t2 2loto
Gas?| 27t U247 h=0| 0|t Gase| 2 =& Heatingst= EuEH|.
When regenerating liquefied natural gas from LNG RV
(Regulation Vessel) and LNG FSRU (Floating Storage
Regulation Unit) and sending the gas through the pipeline
without going through the land LNG terminal, the
temperature of the gas is lowered due to the pressure drop.
Heat exchanger to heat gas temperature.

PCHE/PFHE

PFHE - 242 F0IMSl R84T 438}, 2 Y24 S0/ Fyo=
3 =

Propane, Amonia & S

SO 25t 422 Felsitls AS. &8, D4MEa Zo| Al ES
=0t ARV HQTHZOM ALBEl= Bu ).

PFHE - Plate-fin heat exchanger consists of corrugated
fins, separated parting sheets, nozzles and manifolds. Its
principal use has been in oil & gas process, cryogenics and
in aerospace where high performance with low mass and
volume are important. Plate-fin heat exchanger can treat
multistreams in only one unit.

LPG Cargo Heater(Vaporizer)

Y= 3|QlIEIO| Cargo Heater 2! Vaporizers Ez90| 2|2 24&|7{Lt
USH Shell 2| & 74A| HE|Z ZE YHFYO 2 Cargo Heater = a5
Ztg I8l Shell 22| HIGHE 1L 2A10] Zk Ni g3 AHQIZA AR

o
I.
004L EHZ M. REE|ENEQ| QUEV | AR TS,

W

0% Ofn

DongHwa Entec cargo heaters and vaporizers are delivered
as separate units or combined for both duties in the same
shell. Typically cargo heaters are designed for seawater
cooling with seawater on the shell side and tubes of
corrosion resistant High Ni-alloy stainless steel 904L. Heat
exchangersin all Titanium are also available.

Energy, Environment, Engineering & Technology > 20 / 21



Business Field

ZM Marine

DongHwa Entec
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Suction separator

==

Gas Separator= S20|M wAlGH=
AR HI7| MEE SOl 2|1 38 37| 3l
30] +Y=l= 3718 2elsks A, Chydt

2 OIS S|ALl| LPGE 22 AIZ0f

-
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Application of gas separator is to
separate any vapor that arise in the
flow will vent through top vent valve
and which is collected in common
vapor recovery tank. We have supplied
this equipments for products Like LPG
to various oil marketing companies.

Vent Gas Separator

Vent Gas Separator & SE0|A YMsH= T

Edlf BiEE1 38 57| ol 30

CFst 2 OHA|E S|Atof| LPGSE 22 HIZ 0|
Application of gas separator is to separate any vapor that arise in
the flow will vent through top vent valve and which is collected in
common vapor recovery tank. We have supplied this equipments
for products Like LPG to various oil marketing companies.

Economizer

Heat exchanger economizers work
effectively when there is an external
cold stream available that can be heated
without adversely affecting the process.

This stream can be effectively used
to reduce the circulation rate of the
refrigerant cycle by sub-cooling the
condensed refrigerant liquid.

Vent Gas Cooler

Vent Gas Coolers= 3H=9| Mxj 4
ol = S HORO| ElglAA H
| ASSIHAM LPG MIEQ| st 2l LWHE 8l

F=7ts.

4 &

Vent Gas Cooler technology enables
the enhanced refrigeration and
handling of LPG products while
minimizing hydrocarbon emissions to
the environment during cargo loading
and change operations.

Energy Saving System
AMHto| ZOkl| 4 HZEA| AEIO| S W Pump®t Engine Room Fan, Cargo
Hold Fan2| 242 2|X3t517| I8t 253 AHOAIAH ZH].

Energy Saving System is intelligent control system to
optimize power of Engine Room Fan, Cargo Hold Fan and
SW.Pump of central seawater cooling system of the ship.

MGO Cooling Unit
HOIHE 0|83 MEE HEF(MGO)L| 320| AESH=E HEFQ

SEEUHYEE EOITERH]

MGO Cooling Unit is used to cool temperature of fuel oil for
its smooth circulation of fuel oil (MGO) using refrigerants.

Fuel Switch
Bunker Change 2t S At HEE A|AHS S510] 5= AH|.

Fuel Switch is conducted for bunker change process
through automatic control system.

Electric Heater
Mdto] 22717|0| ALBEIS 8&Q, HRS, B4 53 2 Aol EsH 71E5HALE OIL
TANK / BILGE TANKE 7}85t=0| STEAM CHAIY| 27| 2 71E5H= &

Electric heater is used to heat lubricant oil, fuel oil, and jacket water in operating
condition and this is used to heat Oil tank / bilge tank with steam instead of
electricity.
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Deaerator
HAUaE S04 B, o2t Susty| SO LhE BAIo] 00| £l&=

ThA (Lha, 0| L3EN ) & HASEL, 7HESHE 7HEV|Q| 7|sS
o A

o

= EI9| Net Positive Suction Head (RES YY) 7t LA
RAEES 5= 7155 712 2.
Deaerator is used to remove gas (oxygen, carbon dioxide)
from feed-water for preventing corrosion inside of boiler,
piping and heat-exchanger, and utilized to heat feed-water,
and maintain stable NPSH (Net Positive Suction Head) of
feed-pump.

Fresh Water Generator
M/E JACKET WATERE 0|85}0 8~ Autofl A T3t Et42 gie.
ZH|(S&T TYPE 2t PLATE TYPE).

rir

Fresh Water Generator is equipment for making seawater
into fresh water required in the ship using M/E jacket water
(S&T Type and Plate type)

L 4

Plate Heat Exchanger

Plate Cooler= 8f2 24T 52 US4 Gasket2 F {5 M Plate®}
PlateAto]9| F2 = AMO|Z RIS WE S22 E21 B2 AlZf| H2 &
nEE LU=

Plate Cooler is making wrinkled-thin metal plates to transfer
heat between two fluids using gaskets and this cooler can
exchange large amount of heat in short period of time.

Cargo Drain Cooler

LNGM2| A|ARS 0|21 U= ZHISHAM A8 E02|= 235
S5t B-E MEE &+ U 5k 2L

Cargo Drain Cooler enables the re-use of feed-water by

condensing saturated water which being used in LNG tanker
system equipment.

Drain Cooler

Dumping SteamS1t Z4& H#27|7|7 S 2R E YME|= STEAM &
H34E HUR 242 WEEY 4+ ARE SSATI=3H]

Drain Cooler enables reuse of dumping steam and saturated

water generated from various auxiliary components as feed-
water of boiler.

Oil Heater

Mol AR El= HER, RER S 2¥2{0 ofs M =|0j2l STEAME
0 2510{ 7t&5H= 2.

Oil heater is used to heat a fuel oil and lubricant oil for ships
by using the steam generated from boiler.

Glycol Water Heater

24L29| ING CARGOZEE M= 235517| &5 CARGOS
CARGOA0|©| A| Sat0|0fl Ax|E HEATING COOIL L2 90°C2
7}2El GLYCOL WATERS £8HA7|= AH|.

In order to protect body of the ship from extremely cold LNG
Cargo, Glycol Water Heater is circulating Glycol water which
is heated up to temperature of 90°C through heating coil that
installed in temporary water-board between cargos. This is
used to heat Glycol water supplied to the vaporizer.
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Air Cooler

A0 SFEl= AIRE W2hot= AH|Z2 20 0
AR E|E= Air Coolers 0 / #|2tsH 2toH
A ZAHGE 50% AT ALA|.

An equipment cooling air provided in the engine, we have
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been developed / manufactured Air Cooler used for low and

(F) SSHAE2 MRS, WAL
high speed engine for more than 20 years with taking 50% of 2|1 AIZAR] E0| €3|A0t SO
market share. ABEI= BE 50| HWSIS A4 4

UEHCt E3| thY 3147|7|8 Bt

HAEZ It Yo, g4
COPT Vacuum Condenser 33 =

F2M0| BRI H5HE 2lal 1S5S LHAIZI= 8= Exhaust
Steam 3|4-E QI5t 2= 2 MA|Z|H, TankerMZ9| Inert Gas System

i DongHwa Entec is producing allkinds of
A LMEh= 373|500 = AR Sl 3.

heat-exchanger in our factory which are
efficient facility and heat-recovery such as
the petro-chemical industry, generating
unit, textile factory and food industry. In

This vacuum condenser is installed to generate back-
pressure for improving turbine performance, and this can be
used to recollect Exhaust steam that discharged from tanker
ship with inert gas system.

particular, we have a great record on heat-
exchanger for large rotation equipments,
and submit an estimate from oil-water
engineering and heavy industry and then
delivery of manufactured goods.

Tank Cleaning Heater

U ABo g WA &L 12 559 7|88

BZOR Tank L 22 QU U 7| BAE 93 SW ES FWE
5 2

ot BE 2 A .

HEol otz

ton
ok

M H

Tank Cleaning Heater is used to heat SW or FW in order to
clean the remaining oil and oil sludge inside of oil tanker as
for safe transportation of cargo, storage of different kinds of
consignments and prevention of contamination of product.

Condensate Accumulator

W= A|ARIO| Condensate accumulator 7|52 A|AH 22 20
ANEE[A| th= FEE &L |AlBH= AL

The function of Condensate accumulator in refrigeration

system is to catch and hold any unused portion of the system
charge.
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Business Field DongHwa Entec

Z2E Plant Application for Steam Turbine Application for Steam Turbine
Surface Condenser Ejector Condenser
EAJ|S UM AO| W7 | LER SI5HEAM0| TN 152, LNGMQ Surface condenser generates vacuum backpressure to Vacuum Steam Condenser Ui ZISYEHE |AISHE=E @5 S7IE  Ejector Condenser is a combination of Ejector which
2212 5 AAAHI|| AFRE|= Z7|E{HI0| STHOj|A ZIZHIQFS 45101 ensure output of turbine, and also condenses a waste-steam 223517| 9|5t AEIOZ 27E|= Ejector?t AFREl _%!% S&A7A  constantly ejects air to maintain a state of vacuum inside of
Eftlo| 2318 BHE3H U2 1E5 TZ7|2 25A7|= &2 while located at the end of steam turbine which is generally AALESI7| 2I5F Condensers ZesH A2|ULICE Steam Turbine®  Vacuum Steam Condenser, by using steam, and condenser
SHLICE O7|M 22 22 YUMoz Z4HO Z4I7tH7| 2|1 used in industries such as power generating in power plant, Vacuum Steam Condenser 2| 22 &7|7t RY=|H REO| BHS  which condensing and re-circulates the used steam. If air
E717|12 HM EYZ MESHEILCE E{2Into| 2||0f 2} Top Entry  compressing in chemical plant as well as propelling of LNG AW E0] B MY 58S HOEE| 1L E47(2| 2IZ0| THO{AA ==6l  infiltrates into Vacuum Steam Condenser for Steam Turbine,
Type, Side Entry Type O] UM A% E3A0|2E= 2 247|7k  tanker. The produced condensate is going to be re-circulated Ol 2o oz Kol B8 ZAAI7|AH UL [2tM Steam it wraps surface of tube and subsequently, the heat-transfer
AL E|H 2 AJO|R = AFZFH 247 |7} AFREILIC towards boiler passing through feed water pump, feed- Ejector?t Condenser0fiA 7|15 F&317| I3l AFEEIH, 8%71=  efficiency drops and vacuum state of Surface Condenser is
water heater and deaerator. Depends on location of surface dZ+E AESHH S7(< & Uts S71E &lot7| et 422 released. Consequently, the efficiency of turbine falls down.
condenser against turbine, it is classified into Top-entry type AZELICL O] &4 FE MAIBL 282 Qo AR EMS %3H Therefore, Steam Ejector is used to eject air from Condenser,
and Side-entry type. The circular type surface condenser 47| 2 ChA| HU2|H 28402 Ejector Vacuum System2 128 and Surface condenser is used to collect discharging steam
is used for small size and medium size while square type O|ME{et S7HSS7| 2|1 2t O|HEQL 2IESZ7|2 O|R0AM A0 accompanied with air, by using cooling water. For the reuse

surface condenser is used for large size such as power plant. 3|/7|717t S07IA| 2B 2 [A|, B47t 22 ZHO0| ASLICH and efficiency, this condensate is mainly turned back to
Surface Condenser through steam strap. Generally, Ejector
Vacuum System is comprised of first stage Ejector and
middle Surface Condenser, and second stage Ejector and
final Surface Condenser. Since any rotating instrument is not
included, it has advantage such as easy maintenance.

Gland Condenser is used to collect condensate and calories
of steam that used for sealing steam turbine, and it also
creates a state of vacuum to help discharge of steam. The
= thermal energy is transformed to the kinetic energy as steam
FYUS Y2 I5P7I Tlof0=| Seal Steam  of high pressure-high temperature rotates steam turbine.

am SystemLfi5t0i| AElo]  Thus, Seal Steam System is necessary to prevent steam
%@3&% st= gwdy|7t Gland  leakage from steam turbine and air infiltration into steam
Condenser L|C}. turbine. Gland Condenser collects condensate and steam
calories as well as creation of vacuum state inside of Seal
Steam System, and it also steam discharge.

QIEZ REEHLE, 2 40-7I
SystemO| ZQgtL|C}, 0|21t

oY Y S54E B4t Y

1o

oE rob
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Business Field

Application for Gas Turbine

Turbine Cooling Air Cooler

7tA BEIZ2 A2, D90 HEItAQ| HOHA|2 BBl EIHE 2|MAIZI L2 SHS
LUAIZILICE of2{et 7tA E{RIQ| QFY MRl R=5 {A[5H7| £l 7t EfHlS Cooling Air2
HZIA|7| =0, 7tA BfElS HZAZ| L 227t 455 Cooling Airg 'dZEAI7|7] 213t Su st

YLk

The thermal energy is transformed to the kinetic energy as steam of high pressure-
high temperature rotates steam turbine. Turbine Cooling Air Cooler is used to chill
heated gas turbine for maintaining stabilized temperature.

SR T F7|7[Q1 7tA BRIQ| ARIMAE 25| 2R JHESHE EuEV| YU CH
7tA EHEIZ D2, DY A=TAS EOHAIZ KL IHE SMAZ HHR 2 SHE

LMAIZLICE Fuel Gas Heater= 0218t HE7tAC| Hoj|LH2|E =0|7| fls HEItAS| REE
AS A7 1= 87| QLICE TEMA ‘BFU Type (Low-Finned U-tube Type) @ 2 HEL|LC}.
Fuel Gas Heater is used to heat fuel gas for gas turbine (the main equipment of
the combined cycle power plant) up to required temperature. The thermal energy
is transformed to the kinetic energy as steam of high pressure-high temperature
rotates steam turbine. Fuel Gas Heater is a heat-exchanger that increases a heat-
energy of fuel gas and TEMA ‘BFU’ Type is applied.

Gas Turbine Air Heater & Cooler
S LAUL0| FT(7[Q TtA BRI HATIAE FUS7IE 71E A dZfots Sudy|YLCh
7 2 12, AYo| A=7tA0 HOHAZ B EHE

MA|ZILICE GT Inlet Air Heater= 71A E{EI0] #RZ7IE Q[510 HATIAR BZV|IE 719 Y
2fots B E7| YL TEMA ‘BFU Type (Low-Finned U-tube Type) O 2 X EEL|

_,_

A E{H

oL MmE

Gas Turbine Air Heater & Cooler is a heat-exchanger that heats/or chills in-taken air
for combustion of gas turbine (the main equipment of the combined cycle power
plant). The thermal energy is transformed to the kinetic energy as steam of high
pressure-high temperature rotates steam turbine.

Gas Turbine Air Heater & Cooler
235t WM A0 £7|7|Q1 7tA E{HIO| oM A0l 2 - 2 O[5t WA &8 W28 WZA|F| =
wety |

.
EuE7| YLt

This heat-exchanger is used to chill the enclosed circulating cooling water for gas

turbine (the main equipment of the combined cycle power plant) around stable
temperature.

Bare Tube Type Inter / After Cooler

Compressor01IA1 2|Z YZE THAE HZA|7|7] I8l Compressore| SH £oi| M| 2=
WE|QULICE AR ASU ZBHEL QY & 7HA ZME S9| Compressor Of|A] Z7|Lt 7kA)
25E W2 U SRS AHHSI YE719) 52 St 2 42 SO S I5t 2w ET(0|H, 0f2fsH
B7|Lt TtAE 2IF | Coolerdi| 2l % 0|F After CoolerE S50 15l 22 W4 &
AR |0 ZLCE
Inter Cooler is installed at the end of compressor to chill the compressed gas.
This heat-exchanger chills the air or gas discharged from compressor in industrial
ASU plant or oil & gas plant, and removes moisture accordingly. Consequently,
the efficiency of compressor can be improved and energy can be saved. These
air or gas is compressed by cooler at the last stage, and then to be cooled to its
required temperature after passing through After Cooler.

Lube Qil Cooler

E 9| Generator ¥ Compressor & Et2Q1 3|47(7|9| REIZHNM AR E RERE

& 012510] HZA7|= Euet7|0|H, 3-way BEHE ARESH Working Cooler?t Stand-

Coolerg SA| WA 7FsTLICE LHAHO 2 Shell & Tube TypeL &2 H|ZL|H, Plate Type
i |2 = A2FELCE

g o; mIn

Lube Qil Cooler is used to chill lubricant oil that used for lubrication process of various
rotating equipments such as generator and compressor in plant, by using cooling
water. Also, 3-way valve is adopted for timely replacement of Working Cooler and
Stand-by Cooler. Generally, it is manufactured in Shell & Tube type, but Plate-type is
also available.

Fin Tube Type Inter / After Cooler

CompressorOHH Z|E YZE THAE HZAAF|7] 2o Compressore| &E Hof| M| &=

WE7|QULICE AR ASU Z2HELL QY & JHA ZME S0| Compressor0ijAf Z7|Lt 7AL]
QL2 W7HIl Ao TS0 QF2T|0| 58 2 W AQ £210| HZHS QI3 W WSk |0|H, O[2{5t
B7|Lt 7tAE 21 THo| Coolerdi] 2[5 % 0|% After Coolerg S510 21&l= RE2 §2}
Z MEE|0] ZUCH 518 YHEHO0| 012 A1 F7]9] W20 [HE S&2| HIAHE fIsto] Lo
Demister?t H2|=|H, Bu27|2| EESHE 2ol LEA O 2 7| Lt 7tA Side= Plate FinO|Lt,
High Fin Type= 2 8&tLIC},

After Cooler is installed at the end of compressor to chill the compressed gas. This
heat-exchanger chills the air or gas discharged from compressor in industrial ASU
plant or oil & gas plant, and removes moisture accordingly. Consequently, the
efficiency of compressor can be improved and energy can be saved. These air or
gas is compressed by cooler at last stage, and then to be cooled to its required
temperature after passing through After Cooler. . The allowable pressure drop
is very limited, and demister is installed inside to remove moistures. Also, for
increasing efficiency of heat-exchanger, the Plate Fin type or High Fin type is
applied to where air or gas is being taken or discharged.
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DongHwa Entec

Z2E Plant Application for Boiler & FGD of Power Plant Other Types
Steam Coil Air Heater Brazed Aluminum Plate Fin

B9l 58S £0|7| &I& Air Heater LHE Heating Element2|
{2 2AS YAIEH] ol HAZ7|E HIEs= BuS7|YLICL F2

Fin Tube®} head, Duct2 LA EIL|Ct.

N

Air Heater is a heat-exchanger for preheating of combustion
air to protect from low temperature corrosion of internal
heating element. Generally, it is comprised of Fin Tube,
Head and Duct.

Fuel Gas GGH Cooler & Reheater

-

5 2T S| E21Z|0] Bi7FAS BRS0f AElet 2R 2 WZet St of ARUSt=E 7HESHH &4t et A2RAMS
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1S = U= 24FAFEZ HZHELIC
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This Heat-exchanger is installed at the front and rear of absorption tower in wet desulfurization unit, and used to make
An exhaust gas suitable for reaction by cooling or heating proper to environment regulation. The tube material is made of
fluorine contained resin to protect low-temperature corrosion by sulfuric acid.

Teflon Solid U-Tube Type Teflon Coated S.S Tube Type

Heat Exchanger

AN oMo REHM AYet, 2 F2Y 52 HFCE
QISHo] LNG st EHE St 242 XX 2 Mol ZMEL| Etane,
Propane, Amonia & 23t 7 3H0| MEE&= o3 SHE,
37| B0lM Haot 422 22z AS. &3, 15 HD
ZOo| Al HAES Sot 237t ot 2ofofM AHEE=

Eul27|YLct,

Brazed Aluminum Plate Fin Heat Exchanger has many
advantages of usefulness in extremely low temperature,
compactification and temperature accessibility, so it is
used in many areas; Liquefied plant where extremely low
temperature is maintained, such as LNG liquefied plant;
Chemical plant where liquefaction process is being applied to
distill the Ethan, Propane or Ammonia; A.S. aviation industry
where useful elements are need to be separated from the air;
and High-speed railway system where weight lightening is
required by using Al material.

H2 / Air Cooler for Generator

ezl YH7el 3% £47 HE0| 222 H mix =
A=, ojuf EHI|E HZAAF|L L2 A5 22
0|83t0] 'WztA|7|= S u2t7[0|0, Plate Fin Tube Type2Z
T gL

Hydrogen is used as a cooling medium since it has high
heat capacity. H2 / Air Cooler for Generator is used to chill
the discharged hydrogen from cooling generator, by using
cooling water. Generally, it is manufactured in Plate Fin
Tube Type.
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Surface Condenser

E47|s HHAO S5 V7|2 HHEH2 2479 450
OJZBILICL (F)SalelE] 247 WA AT 45S 93 2
HiQFS A Sot=E MAE|0] Ao, ZtZo| E47|= 2|IfSte| €58 X
F2HQI 27t YUEE Do) Aol it A7} E/n el ZE Y
HRZUWEL|CE

Heat Exchange Institute (HEI)
Electric Power Research Institute (EPRI)
American Society of Mechanical Engineers (ASME)

A steam surface condenser is a critical component of a
power plant. The generating capacity of a power plant
is dependent on the performance of the steam surface
condenser. Condenser of DongHwa Entec is designed to
provide the lowest back pressure which, in turn, maximizes
the output from the power plant. Each condenser is
designed in accordance with the client’s specifications to
offer the highest thermal efficiency and structural integrity.
The design is in accordance with the following codes and
standards.

Heat Exchange Institute (HEI)
Electric Power Research Institute (EPRI)

American Society of Mechanical Engineers (ASME)

Ejector Vacuum System

717t 247 |HZ RYN F47| ASE7L A5tE[H, B2 45

ASHELICE. M2t 547| RS 7|18 H7{5t7| fl6i 28354
O|ME{7t st FSARE S5517| 28 S37|7t 2EUC.
LMo =2 121 O|ME{Qt S2HES7| 2|1 2C O|HEQL 253572
THEH, 3[A7(7|7k S07HA] $LER JA|, H7t 22 20|

UELICE

The vacuum degree is decreased if the air is penetrated
to vacuum surface condenser for turbine and result the
decrease of power of turbine. Therefore steam driving
ejector is necessary in order to remove air in vacuum surface
condenser and ejector condenser is necessary in order
to condense the driving steam. Usually ejector vacuum
system is consisted of 1st ejector, inter condenser, 2nd
ejector and after condenser. Comparing to vacuum pump,
it has advantage such as maintenance because there is not
rotation machinery using electricity.

Feedwater Heater (HP/LP)

259 AIIE2 SHA0|Z2| 882 =0/=0| E420|H AZE{H0
olsl MO E|ALL MO =2 b= ARS MBS 545 20 &
HRATA| 7tEELL. S7t87 = 2/t 379e 2 F40| E|H 18 S
Desuperheating-zone, Condensing-zone 2|1 Subcooing-
zoneJL|Ch

Regenerative heating of feedwater is essential to enhancing
the efficiency of a power cycle. The feedwater is heated
to the maximum permissible extent in a feedwater heater
using controlled or uncontrolled extraction from the steam
turbine. The feedwater heater is composed of 3zones, which
are a high efficiency desuperheating-zone, condensing-zone
and subcooling-zone.

Deaerator

27171 8&7t2, §3] 244
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LUt 7IAZ A YLCE AT 0] & E

A8EH, AZH0] & AFE{H EFY2 MEHE E7(7|0f AZE LT
(F)SSRIE2 Axe0] ”E, EYO], AF2{Ht Z2 2 RES
HESH O &2 282 ©717|18 A5t A2H, SaH, =AM,

A 22 U HRS2S BRSHD YL

Deaerator is defined as a mechanical device for removal
of dissolved gases, especially oxygen and carbon dioxide
from feedwater. Spray & tray type is utilized for land-use
deaerator, and spray & scrubber type is utilized for marine-
use deaerator. Donghwa Entec developed major part like
spray valve, tray, and scrubber and still research for more
high efficiency of deaerator. Donghwa Entec has ability of
thermal design, strength calculation, material procurement,
and manufacturing.

Closed Cooling Water Cooler (CCW)

BRI 20| 287 S5, HYIZQ| 7|27, 2U7|Q| +L2H2AYA],
U7 48 DY HAZ2 S YA+E 4 M=

The function of a cooling system is to remove heat from cooling
water of lubrication supply equipment of turbine's axis, sealed
equipment of turbine's axis, hydrogen cooling equipment,
cooling equipment of upper stator of generator etc.
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Quality Management DongHwa Entec

—
iy

E2ZAY Quality Management

ISO9001:20082 7|2t 2 St Quality Management SystemZ  We perform well planned and systemic quality assurance
i - HHEIC 2 ASME Quality Control, KEPIC Quality Assurance Scheme,  activity in every aspect including design, manufacturing,

- ﬁ;?% AS9100 &SZZAL” S 7—.* ZOFE 2|, MM, £3F, A/SOl  delivery and A/S, upon 1IS09001:2008 Quality Management
’;l. C O|27|7HA| 2= Al E0FE E2ES0AM D ATZS 2ol AZH0|L  System, ASME Quality Control, KEPIC Quality Assurance
'—:_r,_':’. p Scheme and AS9100 Aviation Quality Management System.
ESEQANE2 2| 00| ZAAFA ARG Soff n2o|“H=x ~ M Ues dard Furthermore, DongHwa Entec takes an object of world
G (Needs)"& 2HZAI7|7] o F2IE0| ==otl QUSLILS ; °*—'=-'—0F9 2249 %*%QI best class quality management activity by broadening
FRAUUZR" 2 HSIWEO] F15tz2e| =B H | QUELCL our capability toward nuclear and aviation industry which
HORE A M AAAUS B 0, S BHAS ZtOf E requires highly advanced technology.
LH/Q| DZHOLZS J[Hto 2 S USAE J130)| 2|MS Lt
A5 g AL ko e = FAAEE HSE Y2 5
O|2f3F THTHE BHZ0| O[R|2 ZAIO| EAA|ARIO| UHZO|
E|3 QO MARA I Of2of] MIS=E0FE Z&/HSE S 20| ZAup ZAIZGA|AEN Zy Mol
2t 2| E24Q1 714 S 0| 20 741 AUSLICE } Quality Policy Quality Management System | | Management Responsibility
. DAMHES o5t EAA|AH T2 - Document Management - Quality Policy and Objective
DongHwa Entec makes a ceaseless effort to meet Construction of quality system fo zore defect products Record Management . Ef:pri‘:;?bmtyy —
customer’s needs through best quality management ISt and Communication
N system. Since “Customer’s satisfaction” is'the top SESO=S - . ) | - Managenent Review

Quality Management Activity
priority of DongHwa Entec, all of us will spare no more

-4 efforts to provide the best product and serve both inter

o T =
Customer Satisfaction
- IMTIR|AE

g

and external customers as well as our partners. The Create the Value of Customer ﬁf°ﬂa|
quality / HSE policy is established.every year at the o = ’ \ Resource Management
company level, and it serves as a foundation of the best Defect Zero - - Human Resource
. : : ZAHX S :
quality assurance system. Also, under this policy, the SE e =° (Education)
improvement activities are continued in accordance CRiE AEH Quality Assurano + Base-Structure
. nike o o
] P 112 Al2H_Best System Activity - Work Environment
—  with their respective quality/HSE objective. =
{ p q y/ ) “ Zzk - 2|19| Z2 Best Quality
Strategy
- b - — |119] AH|A_Best Service
. o L |'_- .-___.d- -\:::;.l‘- {
- "-\.\_:l | |'. |'| j ) N
b e 1 § = _
o Al L N ) SEISA LA A= ZEM UM HELS
; % e j Quality Management System Structure Management Analysis Product Realization
[ £ l A __Jh Customer & Improvement - Process for Customer
S Zaw ey - Monitoring and (Contract Review, Plan)
e P LW oo =27 .
,TJ L) Quality Assurance Policy and Objective Measurement - Design and Development
: Wt O S k: { SRE A AR O &S (Internal assessment, - Production and Service
3 0 ’,I ¢ Quality Management System Manual Customer's satisfaction) | - Identification and Tracking
L ::'- g ! : ﬁ?%Mﬁ%‘ A q - Defect-product - Customer's Property
WA S s W _gzmc?lri\lg il:i?ilgement Syl Fregz Ui Management - Maintenance of Product
e | =2ocoMN=oAMTo a . . .
~ Q Quality Management System Guideline  Data Analysis Inspection, In§trumentat|on
i I HAER MUER LEAHE - Improvement and Test-Equipment

Inspectlon Standards, Work standards, Internal Regulation Management
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Quality Management DongHwa Entec

SHACKMB HAA Environment, Safety and Health Management EZAY 2= A|_qQuality Management Certificate

(F)SSE2 SIAEAHE sl Aot orM oM B 250 Mx2{ol  DongHwa Entec recognizes its leading role in environment, *
ojsts CSlof & R M2 olAGl0] CH2at 242 81 21810l safety and health protection. Subsequently, we established pr——————
QMBS BHSH= AHRLZE ANl L7k Q&LIC the business structure as follow:
T.2tg/otde A Mg 2 R2|0] Ak CHE AHHH 225 #A5]  1. Compliance with environment, safety and health law,
=Lt and other requirements defined by organization
2.9 &5, AE, MH|A7 8tE0f| 02| J&n ¢FMEA 2. Periodic surveillance on influence of all activities,
e E4E F7|M o= oolsto] 0|E 714517 flgt &3S products and service to environment, and nature of
AL CE dangerousness of environment, safety and health as S
3.2 Y oM SHO| REAQ FHS ISt XS IS well as improvement activities 1509001
L oghct 3. Continued improvement for accomplish objectives of srtens. _ L.
4. G ST FUE= AS BEA O 2 AFZRILICE environment, safety and health in efficient way £ ==
5.QHEH U Y|S0 WS ST B FA £F 0422 4. Efficient use of materials in production activities | _ { e, " e = e
AZ5| 2 St 5. Minimization of waste and pollutant, and strict control E B e ; o ! . E g e
6. MM 2ty U QHME A AtTof CHH|EH ol X CHEHHIE above legal standards { e 1 TP AT { AR i R B
TS 6. Establishment of counter-measurement against ; — " —— i o 1 ——
7.Z| 1 20| 214 [ QRIE A ABHHE =5 A 21 104|A| ofsH potential risk in environment, safety and health i E b s i, i ; £ i
A7 Lot FER et i ch 7. Establishment of the best class management system o R 3 s 2 s 5 pim
regard'lng environment, safety‘an‘d h'ealtl‘ﬂ,' an'd ASME (U) ASME (U2) ASME(S) ASME (PP)
spreading to every employee, and institutionalizing in !
5' daily work P _mnsawante | o -
CEATIIGATE OF AFPROAAL e e e—— | —
g o e — | =TT
" - - S s s i [ L
S || | T =
=== — e =g |
B === T |
S S — ’"-ffi'-'--ﬂ' P -n!; - . gt
£ o5zl @ 3::;‘ wm } KEPIC - MN AS9100 SEL - China DNV Cert
s nomim i o e " P3N rm ey e
aid = : &
1S014001 OHSAS18001 5#_ o i ==l ) T
= — = ===
=
Title of Certificate Certification Agency Description Certification Date | Expiration Date A R o
1S014001:2009 , : T S
Environmental Management Korean Register of Shipping EnVIronmegtesltlel\:I:nagement 2015.03.28 2018.03.27 — — S
System y . 5 e
N : - il o a1
OHSAS18001 ' — = (i rbAl B Sl T 2
Safety, Health and Environment|  Korean Register of Shipping Safet)ll\;l Health andt I;nv;ronment 2015.03.28 2018.03.27 B —
Management System anagement system
LR Cert NK Cert BV Cert KR Cert
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Maintenance

HAMAA Maintenance

I7Ho| o 0| U= (F)S5]0lEle] 25t AMH|A L= AISEIL|CE Unlimited services of DongHwa Entec always meet the
needs of customer

70| OffH 70| = 2|Ao| EREMO 2 |l EEILICL 1ZDICE  We are striving to meet the needs of our customers with the
2tZto| 97tet E0| LR, Bu S|z 17M St SHLto) 2 optimized solution. Every customer might have a different
Z|Ho| £/} MH| AT H|SE|0{A0F BfLCY. set of needs, so it is necessary to provide the optimized
Cf =1 o YetstA| 1240 270 siEE AAlst= w27  solution and service to them respectively.

E2H9| 2|, (F) SSAUIE. More faster and more accurate, the leader of the Heat-
(F)SEAE S 7|2 A2 DO 2RE| AIZHELICE exchanger solutions market, DongHwa Entec The

F)SSAAME 2 DHo| TZA242 A/SE 2I510] A3] AIZ0l| et development of DongHwa Entec shall be attributable to

7IEAE, YHISE U HE RES XY S50 S 1M SES our customer’s encouragement.
ZOo[ot Ao, M ZO|Lt ol S0 2|4le| AH|E ALESI0] For customer’s satisfaction with A/S, DongHwa Entec

AN
2| 2IYS UESHH| A2le=n M 2EE MU0 7I6eS  always takes every breath with customers through

mAle| 7|2 AE o 2 ot Q&L Tt providing technical advice, maintenance consultation
HUAIGES aA0f|A AY E= o2 HEHE §510f £841t  and supplying related spare-parts. Also, our maintenance

MH|AE AHIS5HLL Ao 3HU22|F 2|0 (HANIL-FUJI Korea)|  service can timely reach to every customer whether they
are anchored or are sailing, so that our customers keep
their fleets running in maximum efficiency. This is the
fundamental principle of DongHwa Entec.

Maintenance team provides solutions and services either
directly to the customer or through multiple partners.

We contact our customers through a variety of channels
including the Fuji Trading Group network of HANIL-FUJI
Korea and Dintec's global network.

Use Genuine Spare Parts

Take a long term view on quality and make an investment. This is the reason
why you have to use the genuine spare parts from DongHwa Entec.

Our genuine spare parts are optimized for our respective products and this is
the only way to ensure the best performance and safety.

We provide same quality assurance program for both original parts and
genuine spare parts.

Unauthorized spare parts other than genuine spare parts of DongHwa Entec
may cause degradation of performance or malfunction.

Subsidiary Company DongHwa Entec

HIES]A}L_Subsidiary Company

DongHwa Giyeon | The Frontiers of Heat Exchanger

Main Product

+ Industrial and Nuclear & Power Plant
+ Waste Gas Recovery System « Compressor « Marine Product

Address 80, Mieumsandan-ro 8beon-gil, Gangseo-gu,
Busan, Korea (Postal-Code ) 46748

Tel. +82-51-899-9600

Fax. +82-51-899-9610

E-mail dh@dhme.co.kr

Homepage | www.donghwame.com

Main Product
+ Industrial Compressors
¢ Marine Compressors

+ Plant Compressors

Aduls 75, Mieumsandan-ro 8beon-gil, Gangseo-gu,
Busan, Korea (Postal-Code) 46748

Tel. +82-51-974-4800

Fax. +82-51-974-4899

E-mail infocomp@dhkomp.co.kr

Homepage | www.dhkomp.co.kr
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Sales A/S Network of DongHwa Entec

/ : K} \;’/. mrkesi:\/{ g )

Major Customers
AHYUNDAI DSME

W DOOSAN|
ey DAELIM

sen C )

B -4

focssusad s

e BT M| MES

KOBELCO ITHI

Greece -
5

¢
) )

Marine

« Hyundai Heavy Industry

« Hyundai Samho Heavy Industry

+» Doosan Engine

+ Doosan Infracore

+ MAN DIESEL & TURBO

« DSME Co.,Ltd

+ DSEC

« Hyundai Mipo Dockyard

+ HANJIN HEAVY INDUSTRIES & CONSTRUCTION
+ Atlas Copco Comptec LLC

« EXCELERATE ENERGY L.P.

« Hanwha Techwin CO., LTD.

+ POSCO E&C

+ Samsung Heavy Industry

« STX offshore & shilbuilding Co.,Ltd
+ Hyundai Engine

+STX engine

+ CSBC CORPORATION

+ IMABARI SHIPBUILDING CO.,LTD

» KAWASAKI HEAVY INDUSTRY. LTD

+ MITSUI ENGINEERING & SHIPBUILDING CO.,LTD
+ IMEX CO.,LTD

* |ZUMI STEEL WORKS, LTD.

+ MITSUBISHI HEAVY INDUSTRIES, LTD.
» NAMURA SHIPBUILDING CO.,LTD

+ SASEBO HEAVY INDUSTRIES CO.,LTD

+ HITACHI ZOSEN CORPORATION.

+ DAIHATSU DIESEL MFG.CO.,LTD.

+ JAPAN MARINE UNITED CORPORATION
+ SUMITOMO HEAVY INDUSTRIES, LTD.

+ [HI CORPORATION

» NIIGATA POWER SYSTEMS CO.,LTD

America @

f

DongHwa Entec

Our motto is Customer Satisfaction

Contact Point

* KOREA DONGHWA ENTEC HEAD OFFICE
(BUSAN) 7, Noksansandan 261-ro, Gangseo-gu,
Busan, Korea
T.+8251 9701000 /F.+8251 970 1001

** U.SA. Pan America Supply Inc. (PASI)
(HOUSTON) MR. Shaun Choi
T.+1(281) 646-8442 / F.+1 (281) 646-8474

**GREECE  FRANMAN
(ATHENS)  MR. George D. Nikolaou
T.+30-210-9532350 / F. +30-210-9532355

** JAPAN NAKASAKI MARINE SERVICE
(NAKASAKI) - MR. Hitoshi Hayashida
T.+81-6-6375-7050 / F. 81-6-6450-8827

* CHINA DONGHWA ENTEC (Shanghai Office)
(SHANGHAI) MR. Eric Yoon
T.+86 (0)21-5197-5001-119
F. +86 (0)21-5197-5005

**BRAZIL  CIMATEL
(RIO DE MR. Eloi Ferrao
JANEIRO)  T.+5521-3852-7272

® Brazil
: ** SINGAPORE GOLTENS
(SINGAPORE) MR. Daniel Lee
T.+65686 15220/ F. +65 686 11037
**TURKEY  GANI
(ISTANBUL)  MR. Umit
T.4+9021229344 77 /F.+9021244 78
§ * Head and Branch office of Donghwa ** Agent of Donghwa
I
Plant
+ OSHIMA SHIPBUILDING CO.,LTD. « FUJI ELECTRIC + SHIN NIPPON MACHINARY
+ YANMAR CO.,LTD +GSE&C + EBARA PUMP
+ DAEHAN SHIPBILDING CO.,LTD « HYUNDAI ENGINEERING «ELLIOTT EBARA
+ DAESUN SHIPBUILDING & ENGINEEING CO.,LTD + POSCO E&C + MITSUBISH HEAVY INDUSTRIES COMPRESSOR

+ SUNDONG SHIPBUILDING & MARINE
ENGINEERING CO.,LTD

+ SPP SHIPBUILDING CO.,LTD

+ LIQUID GAS EQUIPMENT PROCESS

+ KEPPEL SHIPYARD

+ Wartsila Oil & Gas Systems AS

« Sembcorp Marine

+ Exmar Shipmanagement NV

» Gaslog LNG Services Ltd.

+ STXHEAVY INDUTRIES CO.,LTD

+ SAMSUNG ENGINEERING

« LOTTE ENGINEERING

+ SKE&C

+ SUMITOMO HEAVY INDUSTRIES
» MHPS-TAKASAGO

* MHPS-HITACHI

* MHI-EC

« CB&I

+ TOYO ENGINEERING

« KAWASAKI HEAVY INDUSTRY

+ DOOSAN HEAVY INDUSTRIES

« MITSUI ENGINEERING & SHIPBUILDING

+ IH CORPORATION

+ HANWHA TECHWIN

* GENERAL ELECTRIC

» MITSUBISH ELECTRIC
+ KOBE STEEL

+ ATLAS COPCO

+ INGERSOLL RAND

+ SHINKO AIR

+ MAN DIESEL & TURBO
+ AIRLIQUIDE

+ MISUZU INDUSTRY
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www. dh.co.kr

DongHwa Entec

Noksan Office and Factory

7, Noksansandan 261-ro, Gangseo-gu, Busan, Korea
TEL:+82-51-970-1000 FAX:+82-51-970-1001

Hwajeon Office and Factory

20, Hwajeonsandan 1-ro 63beon-gil, Gangseo-gu, Busan, Korea
TEL : +82-51-970-1100 FAX:+82-51-970-0710

Energy - Environmental Technology Laboratory

7, Gwahaksandan-ro 305beon-gil, Gangseo-gu, Busan, Korea
TEL : +82-51-970-0711 FAX:+82-51-970-0730

DongHwa Entec (Shanghai) Co., Ltd.

No.2508 JiangShan Road Luchaogang Shanghai 201308 P.R.China
TEL: +86 (0)21-5197-5001 FAX: +86 (0)21-5197-5005
Subsidiary Company

DongHwa Pneutec

75, Mieumsandan-ro 8beon-gil, Gangseo-gu, Busan, Korea

TEL : +82-51-974-4800 FAX:+82-51-974-4899

DongHwa Giyeon

80, Mieumsandan-ro 8beon-gil, Gangseo-gu, Busan, Korea
TEL : +82-51-899-9600 FAX : +82-51-899-9670

DH No. 201704



