


MILESTONES

.
2020. 10 - WP—Co Development 30 Partner designated
— Korea West Power
2019. 07 - stator Coil 187 Mw Supply & Rewinding Agreement
— Korea Midland Power
2019, 04 - Stator Coil 128Mw Test—Bed Supplying and Approval
— Commercial Operation by ILSAN Thermal Power Plant
2018. 10 - Authorized Economic Operator(AEQ) Approva
2018. 06 - Stator Coil 500Mw R&D Agreement
— Korea East—West Power
2018. 04 - Certificate of International Contractor Approval
— Korea Mech. Const. & Korea Electrical Contractors Association
2018. 01 - Registered as equipment repair company of KOEN &
Other Korean governmental power plant companies
2017. 12 - Excellent Green Biz Approval
- Company Name Changed, HAEGANG AP CO.,LTD.
2017. 02 - Occupational Health and safety Assessment Series
+ K-OHSHA18001:2007, OHSAS18001:2007 Approval
2016. 11 - Korea National Root—Tech. Approval
2016. 06 - KOEN World Class—30
— Best Partner designated
2014. 08 - INNO-BIZ Approval
— Innovation Technology
2013. 12 1509001, ISO14001 Approval
2012. 12 - 5 Million Export Tower Award
2006. 02 - Research Institute Founded
2004, 02 - Established HAEGANG ALLOY CO.,LTD.




INTEGRATED MANUFACTURING SYSTEM

Import Billet

Straightening

I Cold Rolling I\

Cold Forging
Cold Drawing or Rolling

PN = -

Annealing
& Pickling

Spinning

. COMPLY WITH VARIOUS REQUIREMENTS OF CU ALLOYS

(610100 Cu-OF / /'YK47 CuCrZrX \

* C15000 CuZr
= C10200 Cu-OFE * C17200 CuBe » C21000 Red Brass

= C26800 Yellow Brass

= C10700 CuAg0.1 * C17300 CuBe

= C37710 Forging Brass

* C11000 Cu-ETP * C17500 CuBeCo

= C46400 Naval Brass

« C11300 CuAg0.03} * €17510 CuBeNi

= C11600 CuAg0.1 = CuCo1Ni1Be

= C12200 Cu-DHP = C18000 CuNiCrSi

= C18150 CuCrZr

km 8200 CuCr

* C14500 Cu-PTE A

Kcmoo Cus




. PRODUCTS

- Generator profile and Components

Stator Coil Slot Wedge Rotor Coil Parallel Ring

8

Water Clip &
Loop Segment series

4. Parallel Ring 5. Collector Ring 6. Flexible Connector




L PRODUCTS — Stator Coil(Roebel Bar)

High()85%) content of Mica

Integrated Moulding

High(30%) compression of
Main - wall Insulation

ICP/OCP/ECP Applied

360 ° ~720 ° Transposition I

Strengthen electrical insulation
endurance

Increased rigidity against
shrinkage/expansion & vibration

Reduction of PD by removing Void

Excellent moisture proofing
=Water Immersion Test

Extended life by reducing PD

Decreased temp rise by reducing
Eddy current




L PRODUCTS — Rotor Coil / Slot Wedge

[
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Rotor Coll

- Replacement of Rotor Coil & Slot Wedge

PR

Coll Installing

Insulating Material Replacement

Installing Rotor moving

- Reverse Design

- Mechanical Test (Yield Strength, Elongation, Hardness)
- Bend Test & Electrical Test

- Increase Cooling Effect & Extend Lifetime

- Minimize Insulation Breakage
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PRODUCTS — Parallel Ring

Parallel Ring / 500MW

- Manufacture Process Parallel Ring Insulation

= W &

Semi—Conductive Lacquer Work

Silver Plaing Work

A

- Materials : Copper & Copper Alloy

- NDE Test (UT, PT)

- Hydro Pressure Test & Helium Pressure Test

- Electrical Test (HI—POT TEST)

- Improved Extend Lifetime




. PRODUCTS — Collector Ring / Slip Ring

Collector Ring Collector Ring 500MW Collector Ring
Without vent holes With vent holes

- Manufacturing, Machining & Installation,
Included Insulation Sleeve/Gasket and Test,

uole|eisu;

- Materials : High Carbon Steel (Collector Ring), Cu Alloy (Slip Ring)
- Replacement & Surface Machining of Collector Ring

- Reverse Design

- Electrical Test

- Replacement by Surface Wearing out

- Improved Abrasion & Extend Lifetime




L PRODUCTS — Bus Bar & Flexible Connector(Shunt/Braid Type)

Flexible Connector, Braid type Flexible Connector, Shunt type

- Based on Bolt Tightening Torque, Lock Nut Applied

4
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- Materials : A6101—T6 (Al Bus Bar), C10100/C11000 (Cu Bus Bar)
C10100 (Flexible Connector)

- High Conductivity & Low Electrical Resistance

 No Temperature Rise & Heat Generation

- Reverse Design




L — Generator rarts )

Conductor Bars etc.

Various Connectors

M

End Rings Rotor Bars




L PRODUCTS — Variety Hollow Bar

- Copper hollow bars of various shape bar are produced in the form of
straight tube,
- Please review the tasks and other specifications that HAEGANG AP
can perform,
- Please contact us for other thickness or length,

- Let us know if you have any questions or concerns.




L SALES PERFORMANCE - Power Company

No. Customer Power plants Supply parts Q'ty Remarks S”Sgtied
1 KOMIPO Boryeong Power Plant | Stator Coll 1set Generator 5 In_lx{ll?rril#;ac
2 Korea I - 201

Easi—West Power | 15an power Power Stator Coll 1set Generator 3 019. 05
3 Eﬁgfgi,alnc_ E‘Qﬁty_BSﬁ}%”pﬁ‘;Qer Rotor Slot Wedge 1set | Generator GT 2019. 04
4 Egg?fWest Power Ulsan Power Plant Flexible Connector 1set Generator 3 2019. 03
S Egg?fWeSt Power | Donghae power plant | Flexible Connector | 2set | Generator 1&2 2018, 12
6 Ethosenergy | Ethosenergy Ei?%se Connection 1set | Generator 4 2018. 07
_ Shaft Grounding Generator ST
7 KEPCO KPS Tae—an Power Plant System Ass 2set oT 2018. 06
Panasia Limay Bataan Power
8 Energy Inc Plant—Philppines Rotor Slot Wedge 1set Generator GT 2018. 03
Korea . Generator
9 East—West Power | Donghae power plant | - Collector Ring 2set dhdier! 2017. 12
10 KEPCO KPS Pohang Power Plant | Rotor Coil (C—coil) 1set | Generator GT 2017. 11
Rotor Coil (C—caoil) Generator

11 KOMIPO Inchon Power Plant | g5 Wedge 2set | 31788 2017. 06

12 KOMIPO Inchon Power Plant Slip ring 6set Generator 2016. 11

13 KEPCO KPS Tae—an Power Plant E%%se Connection 1set | Generator 2015, 08

14 KEPCO KPS KEPCO KPS Gasket efc, 1set | Generator 2015, 08

Limay Bataan Power| Rotor Coil (C—coil)

15 KEPCO KPS Plant — Philppines Slot Wedge 1set | Generator 2014, 09

16 WP Tae—an Power Plant |  Flexible Connector | 3set g?nfrawtoé 2014. 08

17 KEPCO KPS Ulsan Power Plant | Flexible Connector 1set | Generator GT 2013. 11

18 KEPCO KPS Bundang Power Plant | Flexible Connector 2set Generator 1&2 2013. 07

19 Eﬁgfgs;i/alnc_ g@ggnpgxgbmaest Rotor Coil (C—coil) | 1set | Generator GT6 2013, 05

20 KOEN Bundang Power Plant | Rotor Coil (C—coil) | 3set g?nf raNtog 2012. 05

21 Egg?f\,vest Power | Ulsan Power Plant | Flexible Connector | 3set 8?”19 ritoé 2012. 05

22 KOMIPO Inchon Power Plant gl%tto \r/vgggéc—con) Sset g$n5e rgt%t ST 3 2011. 06

23 KOMIPO Boryeong Power Plant | Slot Wedge 3set g$n5e rg%r ST 3 2009. 04

24 KOMIPO Boryeong Power Plant |  Rotor Coil (C—coil) Oset Eavegersa%o: STZ 2008, 01

25 KOMIPO Boryeong Power Plant | Slip ring 4set | Generator GT 2008. 08




L SALES PERFORMANCE - Generator Manufacturer

No. Customer Power plants Supply parts Q'ty Remarks S“gg’tied
Doosan Samcheok poseu Rotor Coil, Water Clip
1 Heavy Industries | power plant Connection Ring Raw | 28€t | Generator 1 & 2 2019. 04
2 poosan Muara power plant | Connection Ring Raw | 2set | Generator 1 & 2|  2018. 09
Heavy Industries uara power pla onnection Ring Raw .
3 ag(a)\s/sr;ndustries Goseong power plant ggfge%%nvgg %\?\, 2set | Generator 1 & 2 2017. 12
4 agg\sxsqndustries Subic power plant Rotor Coil 1set | Generator 1 2017. 06
Doosan Egypt / Cairo Rotor Coil, Water Clip
S Heavy Industries |power plant Connection Ring Raw | 1set | Generator 1 2017. 05
6 Doosan Fadhili lant | Fadhil lant | 2set | Generator 1 & 2|  2017. 04
Heavy Industries adhili power plan adhili power plan se enerator ;
Doosan Shinseocheon Water Clip
/ Heavy Industries | power plant Connection Ring Raw 2set | Generator 1 & 2 2016. 05
Doosan ShinKori Nuclear Rotor Coil, Water Clip
8 Heavy Industries | power plant Connection Ring Raw 2set | Generator 5 & 6 2016. 03
9 BHEL India power plant Slot Wedge 2set | Generator 2016. 02
Doosan Rotor Coil, Water Clip
10 Heavy Industries Songhau power plant Connection Ring Raw 2set | Generator 1 & 2 2015. 11
11 agg\slinlndustries Empalme power plant| Rotor Cail 1set | Generator 1 2015, 11
12 Korea Ka jant|  Rotor Coil 2set | Generator 1 & 2| 2015, 08
East-West Power ngreung power plant| \water Clip e enerator .
Doosan Hwaseong Dongtan | Water Clip ~
13 Heavy Industries | power plant Connection Ring Raw 4set | Generator 1~ 4 2015, 04
Rotor Coil, Slot Wedge ~
14 Mapna Iran power plant Flexible Conmecior 10set | Generator 2015
Doosan Hanbit Nuclear Water Clip ~
15 Heavy Industries | power plant Connection Ring Raw 2set | Generator 1~2 2014. 05
16 Doosan 7EH2 : ~
Heavy Industries power plant | Rotor Coil 17set | Generator 3~19 2014. 03
Doosan Shinhanul Water Clip ~
17 Heavy Industries  |Nuclear power plant | Series loop segment 2set | Generator 1~2 2013. 11
Doosan Shinboryeong Rotor Coil, Water Clip
18 Heavy Industries | power plant Series loop segment 2set | Generator 1&2 2013. 07
Doosan ' Series loop segment
19 Heavy Industries | Vi€inam Mong Duongt | ~ 512 . 5h Ring Raw 2set | Generator 1~2 2013, 06
Doosan Shinuljin Nuclear :
20 Heavy Industries | power plant CoRotor i 2set | Generator 182 2012. 11
21 poosan Muj lant | Connection Ring Raw | 2set | Generator 182 2012, 04
Heavy Industries uja power plan onnection Ring Raw se enerator ;
22 poosan India Rai Copper Square Tube | 2set | G tor 1&2 2011, 06
Heavy Industries |!NdIa Raipur pper squ u se enerator }
Doosan Saudi Arabia Rabigh | Copper Busbar, Section Bar
23 Heavy Industries | power plant Connection Ring Raw Tset | Generator 2011. 01
Doosan Samcheonpo Connection Ring Raw
24 Heavy Industries |power plant STG Sleeve 3set | Generator 1,2,4 2010. 12
Doosan Uljin Connection Ring Raw
25 Heavy Industries  |Nuclear power plant | Series Loop Segment 2set | Generator 182 2010. 11
Doosan _ S Generator ST 1,
26 Heavy Industries Bo-ryeong power plant | C—coil assembly 2set aT2 2009. 11




_ CUSTOMERS
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KOREA SOUTH-EAST POWER
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KOREA MIDLAND POWER

& <KOMIPO

KOREA MIDLAND POWER

KOS~0

KOREA SOUTHERN POWER

HYUNOAI

HYSCO

Hyundai Hysco

Doosan Heavy Industries

e stx0sSs
KCC Hyundai Rotem Stx O&S
LS-Nikko s VITZRO %
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Hyundai Heavy Industries lljin Corporation Samsung Electro—Mechanics
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L WU FE (D, L,

KOREA WESTERN POWER

DSME

HYUNDAI
STEEL

Hyundai Steel

& HYOSUNG CORPORATION
Pewer & laduntral Sptem Perlormance Croeg

Hyosung Heavy Industries

>

Renault Samsung Motors
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COPPER & COPPER ALLOY ASTM NO.,

MFG Range
UNS No. ISO Chemical Composition
Plate & Bar Rod

C10100 | Cu—OF Cu:99.99 0:5PPM All Size All Size
C10200 | Cu—OFE Cu:99.95 0: 10 PPM All Size All Size
C10700 | CuAgO.1 Ag : 0.085 Cu:99.95incl Ag O : 10 PPM All Size All Size
C11000 | Cu—ETP Cu:999 All Size All Size
C11300 | CuAg0.03 Ag 1 0.027 Cu: 99.90 incl Ag All Size All Size
C11600 | CuAgO.1 Ag : 0,085 Cu: 99.90 incl Ag All Size All Size
C12200 | Cu—DHP P :0.015~0.040 Cu: 99.9 All Size All Size
C14500 | PTE Te : 0.4~07 P :0.004~0.012 Cu: 999 = 3mm = 3mm
C14700 | CuS $:02~05 Cu: 9990 incl Ag P : 0.002~0.005 = 3mm = 3mm
C15000 | Cuzr Zr: 01~02 Cu: 99.80 incl Ag > 2mm > 2mm
C17200 | CuBe Be:18~20 Al:02 Si:02 Co:020 Cu:Rem = 0.1mm| = 0.1mm
C17300 | CuBe Be : 1.8~2.0 Pb:02~06 Al:02 Si:02 Co:020 Cu:Rem > 0.imm| = 0.1mm
C17500 | CuBeCo Be : 0.4~07 Co:24~27 Si:02 Al:02 Fe:0.1 Cu: Rem > 0.imm| = 0.1mm
C17510 | CuBeNi Be 1 02~06 Ni: 14~22 Co:03 Al:02 Si:02 Fe:0.1 Cu:Rem | = 2mm = 2mm
N/A CuCo1Ni1Be | Be:04~07 Co:08~13 Ni:08~13 Fe:02 Cu: Rem > 2mm > 2mm
C18000 | CuNiCrSi Cr:01~08 Ni: 18~30 Si:04~08 Fe: 015 Cu:Rem > 2mm > 2mm
C18150 | CuCrzr Cr:05~15 Zr:0.05~025 Cu: Rem > 2mm > 2mm
C18200 | CucCr Cr:06~1.2 Fe: 0.1 Pb:005 Si:0.1 Cu:Rem > 2mm > 2mm
N/A YK47 Cr: 0.4~06 Zr:005~0.1 X Cu: Rem > 2mm > 2mm
C21000 | Red Brass Cu: 94~96 Pb: 005 Fe:0.05 Zn: Rem > 2mm > 2mm
C26800 | Yellow Brass | Cu:640~685 Pb:0.15 Fe: 005 Zn: Rem > 3mm > 3mm
C37710 | Forging Brass | Cu:56.5~60.0 Pb: 1.0~30 Fe: 030 Zn: Rem > 3mm > 3mm
C46400 Naval Brass | Cu:590~620 Pb:02 Fe:01 Sn:05v1.0 Zn: Rem > 3mm > 3mm
C51910 | PBC Cu+Sn+P:995 1 Sn:55~70 P:0.03~035 Fe: 0.1 Pb: 005 > 3mm > 3mm
C64700 | CuNi2Si Pb:01 Zn:05 Fe: 0.1 Si:04~08 Ni:1.6~22 Cu: Rem = 3mm = 3mm
C70600 | Cul0%Ni Pb:005 Zn:1.0 Fe:1.0~18 Mn:10 Ni:9~11 Cu:Rem > 3mm > 3mm




True partners always with you

www.hgap.co.kr

< HAEGANG AP CO., LTD.

Head-Office | #70, Magok—ro, Haseong—myeon, Gimpo-si, Gyeonggi—do, Korea
1st Factory = Tel. +82-31-984-2489 Fax. +82-31-983-8763
Email. hgap@hgap.co.kr




