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Part1. Introduction

1. Introduction of Hyundai Electric and Energy Systems(H.E)

2. Competitiveness of H.E
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Hyundai Overview
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Overview of Hyundai Heavy Industries Group

Shipbuilding / Offshore

Oil & Gas

Seven Business Divisions
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Introduction of HE

History ESS Solution Renewable Energy Solution

+ 1973,
+ 1977,
+ 1993,

+ 2017,
Revenue :20 billion /

HHI Corp.

HHE Corp.

HHI Corp. merged
HE Corp. separated

Workers : 2,700

» Wide range of power energy business areas related to T/D system, and renewable energy
» EPC Capability in Energy Solutions such as ESS, FEMS, BEMS and Microgrid

Transmission and Distribution Equipment FULL LINE-UP for Energy Infra Enerqgy Solutions

FEMS BEMS SEMS

Switchboard solution solution solution

S

Transmission TR Distribution TR Switchgear Asset M'gmt  Micro Grid  Smart Farm
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2. Competitiveness of HE

» Hyundai is a Top ranker of ESS Solution Provider in Asia region( around 1,000MWh)

» Wide range of power energy business areas related to T/D system, and renewable energy over 40 years

Base

Expert Design Ability and Business Experience

= Power equipment manufacturing such as TR, breakers, SWBD, (Main Equipment)

: Flectri Renewabl
and inverters for T/D and power generation systems (_cra ) m C PMS) < Eeqn.e.-.wpma o )
= Specialized Design and Business Experience of Renewable % H ___ i_ ﬁﬁ* r'— . =2
- ! P YEm &
Energy such as Wind Power and Solar Power | d Q == s=mn |

Competitiveness of ESS solution

B Integrated engineering capabilities with power equipment design, manufacturing and maintenance

Feasibility Study - In—house Slrpulatlon eslon T.OOI, Financing = Provide customized financial models
- Optimal design for each application
- Provide scalability for EMS platform
i based FEMS, BEMS, AMS and TOC

= Integrated . Engineering Capacity of

Business
Gird/lL oad/ESS/Power Equipm't/Renewable

Expansion

Integrated
Engineering
Grid Design

- Design Capacity of High Power and High
Voltage System

- Koreass largest ESS and battery supply

record (approximately 1GWh) and EPC
competitiveness

Reliability

Battery Design

= Evporience of R&D of Various Batteries



A HYUNDAI

ELECTRIC

Part2. Engineering
Capabilities

1. Design Solution for Optimization

- Optimal Sizing and Availability Design for PV & ESS
2. HE in-house Simulation Tool for Feasibility Study

- Feasibility Study Sample

3. Site & Design Engineering(Drawings) Sample



1. Design solution for Optimization

B Philosophy for the Optimal Design

= (Capacity, output, and efficiency are designed to ensure maximum profitability (B/C
ratio, IRR) or maximum sales (revenue, NPV) within the optimal investment range
from the facility utilization rate and performance point of view

Over-design =  |dle of facility =

Lack of

Under-design =
performance

B Basic Design for the PV ESS Capacity

Rough design (Over-design risk)

- Power generation time x System Capacity x

Power generation rate within charge-allowed time zone
= ESS system Capacity

Detail design

Profit loss

=  Profit decrease

(ClIAl: X TMW PV ETAQ

EH(kwh)
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ot B O18 AIZITH (10A1~14AD)
........ o M 7Hstt 8% ;
DN B2 W8l 9 74%

: = IMW x 3.7hr X 74%

18:00

- It is important to design to avoid loss of profit in a daily and hourly unit

through PV profile analysis and prediction.
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1.1 Optimal Sizing and Availability Design for PV & ESS

B Optimal Design Capacity for ESS B Availability
=  Maximizing investment revenue ESS utilization rate = SSPOUer sales amount . 4 g4,
apacit
= By analyzing the annual PV profile, we select P
the appropriate capacity to maximize the * ESS power sales amount : The amount of the electricity

fi he i charged between 10:00 and 16:00, was discharged at the
profit compared to the investment cost. other times and transferred to the power grid

u The annual ESS utilization rate is derived by " Factors affecting ESS utilization rate ESS
predicting various PV profiles generated

throughout the year through probabilistic
methods.

= PV profile (seasonal, weather)
=  Efficiency of charge/discharge

B Example for the PV profile
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B Variability by weather B Variability by season
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1.1 Optimal Sizing and Availability Design for PV & ESS

B Impact of the PV profile pattern on the ESS Availability

% Example. 1.0MW/3.6MWh ESS
CASE 1 CASE 2 CASE 3

— nEUB U Y
PV %
profile =

“II"M I T | "

B0 Heowize s e b o s ez o e e 1 . T T T
— GG T EF 4
Battery <, /\ /\
~ - = =ss 8
soc = , __ | | N\
oy ,,.59 Nsi’ G@ ,5@ & ,§° N‘,s.s“,",ﬁ @-@ ,9-.@ ,35.9 oy m-@ ,-.@ ,5'.9 ;5@ Y 0-9“» 9“»@" -.o°m $ mqp -@ m@ ﬁs‘P GSP ‘599 0&5’ ,.,-9" Y 6.@ &.@ ,9&.9 ,35.9
Availability 100% 100% 42%
(daily) (3,600kWh char/disch) (3,600kWh char/disch) (1,500kWh char/disch)
Comments Scarcity Optimum Over-design

% &2 HOIXl= 232 ?I¢ GIARIEZA, 2 Rt=0IM AFECE £X|= AHIZ SOF.
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2. HE in-house Simulation Tool for Feasibility Study

n Analysis: PV profile n Desar;. gfi:;'m& Op B System Effic. De5|gn

WUE AR Y £5s 2 sSMULATION ) . 1. ME 2|

PV T - A[ZFCHE A (kwh)

200000 ——————— ] 1 EE 99.50%
= e . — < £ -
180000 | ~ —— T — g— VAl TR_ESSE 99.00%
160000 — . - [n g™ Pt
110000 | - _ r ] "3 ERll AC/DC ZHE] 98.80%
120000 - = —— L
‘ S B SN HHEA2] (RIE 99.75%
100000 | - . HE12] (K1) o
80000 | ) - O 0 | 0 CSEINGED) 97.00%
60000 B o ——— == " d—
20000 | 2 1 I T DC/AC QIHE] 98.80%
20000 | ~ T e———— o l &

o Ll 1 | P = s Bl r_ksss 99.00%
$833z=z= = ' ——— T o= 99.50%
S e ¢ | ERom s
1 = w = He R FZ - o
PEHEESEE EReic 3333733 | Bl = 100.00%

©®l 51 ;|

nSimuI’n: ESS Discharge Capacityn Pre-FS

ESS & - A ZHCHE B A| (kwh)

n Design Optimization

90 18.0%
85
16.0%
80
N T5 14.0%
P70
XIA 12.0%
v 65 "'l_| NPV
. = 10.0% -#=|RR
EIEREREE] mlh! A EIERE 3 ‘;_., TA B4 LA | vA B4 |uA | oA | EA | EA I!lI 60 22
ou | osat | oon | ount | osut | oot | o | osst | oan | soni | ol s | seat | oo | sn | voan [ 2om | aany | ma | asu o oo
[Fraeessea e 50252 [1oasesfio1103]wxzen | 5154 | 2555 | sn.20m] 200 o5 s = -9.] 55 8.0%
— E s 2t
220 ESSEEE kwh) (i
Ess & - g g4 (kwh) i 6.0%
40,000
. . 4.0%
20,000 5§ - 1.5MWh 2.25MWh 3.0MWh 3.75SMWh 4.5MWh
[ ]
10,000 | |
— B 7 AQY B ESS $HE 4 0|85
¥ 29 g9 48 sy — AN __in |
55‘ 78 sy o5 ) g ___} AT 12MW/3.6MWh 15MW/4.5MWh 1.6MW/4.8MWh
0¥ ug oy
T o7 ESS S 1093.98 MWh 1308.01 MWh 1374.32 MWh
S T T Y s | s® | oW | 8 | sW | o | w® | um | uu |
29| i: | wra | #70 [ 740 | san | mam | so2m | s | 2808 30274 I 4532 | 28197 | 017} ESS 0|22 83.3% 79.6% 78.4%
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2 1 F ibility S le: i
. 1 Feasipility Sample: TMW PV connected with TMW/3.5MWh ESS
7|12t 0 4 6 8 g 0 4
(ﬁi) ea 016 O 018 019 020 0 0 0 024 0 026 O 028 029 030
REC & M4 71 3,779 3714 3,648 3583 3518 345 3,387 332 3,95 3,191 3,12 3,060 2,905 2,99 2,864 332
REC ESS A&, 74 3,779 3714 3,648 3583 3518 345 3,387 332 3,95 3,191 3,12 3,060 2,905 2,99 2,864 332
H
ol Hk REC PV O[H_ 7H el 758 744 731 718 704 691 678 664 651 638 624 611 58 584 678
REC S@AAEN, 7| 15 13 N 100 107 106 108 101 es] o7 95 B o 89 87 101
REC &85 7 4152 4,006 4,040 3983 3997 3,871 3814 3738 3,702 3645 3,589 35% 3,476 3,420 3,363 3,758
Cin 481,199 475,557 460,914 464,272 458,630 450,988 247,346 40,703 436,061 430,419 204777 419,135 413,49 407,850 402,208 441,703
A = -
£l REC o= (ESS 7}=x| S2kah 356,230 319,080 32,945 336,802 330,658 04,515 318,372 312,28 306,085 200,942 298,798 287,65 281,511 275,368 260,25
SMP of = o 29,650 0,364 31,078 31,793 32,507 3,221 33,9% 34,650 35,364 36,079 36,793 37,507 3822 38,936 29,651
N 3,116,306 211,082 368,685 368,650 368,633 368,607 368,581 368,555 363,59 368,502 368,476 368,450 368,424 368,398 368,372 368,841 358,050
Y QEZILA O FE &, Copo 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BN QPR QIR A, Gonee mec 0 o o 0 0 0 0 0 0 0 0 o o o o 0
Ef M S SAAMEHM, Copp 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ef 2 ed 5 22AEM Coon 1,512 1,465 1,45 1,433 1,407 1,381 1,35 1,39 1,302 1,276 1,250 1,224 1,198 1,172 1,146 1,329
32 Cps 14,000 14,000 14,000 14,000 14,000 14,000 14,000 14,000 14,000 14,000 14,000 14,000 14,000 14,000 14,000 14,000
x| & SMP E2F, Cap our 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Coam 49,000 49,000 49,000 49,000 49,000 49,000 49,000 49,000 49,000 49,000 49,000 49,000 49,000 49,000 49,000 49,000
X 29d| (2174d]) 24,000 24,000 24,000 24,000 24,000 24,000 24,000 24,000 24,000 24,000 24,000 24,000 24,000 24,000 24,000
B -S—‘?ét‘l (EH—/FﬁH|) 0 0 0 0 4] 4] 4] 4] 4] 4] 4] 0 0 0 0
Debt, D 146,50 304,200 304,200 304,200 304,200 304,200 304,200 304,200 304,200 304,200 304,200 304,200 304,200 304,200 304,696
CHZEO| R} AbS} 146,50 143,000 135,290 127,180 118,670 100,760 100,430 90,640 80,380 69,640 58,360 46,570 34,180 21,220 7,630
HEOIX} Atk
&2 Alst 0 161,180 168,910 177,000 185,590 194,440 208,770 213,50 223,80 234,560 245,840 257,630 270,020 262,980 297,066
ZE7pAkZE7| 2k 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15
A= Zb7pabzro 201,964 201,964 201,964 201,964 201,964 201,964 201,964 201,94 201,94 201,964 201,964 201,964 201,964 201,964 201,964 201,94
=
B ol M| X edgtolQl 214,723 200,107 208,491 197 875 19,25 186,643 181,007 175,411 169,795 164,179 158,563 15,947 147,331 141,715 136,098 175,41
T, 47,239 46,004 44,768 43,533 42,297 41,061 39,806 38,50 37,36 36,119 34,884 33,648 2413 31,177 2,912 38,590
Project %+ d35E_C (3,462,584) 360,448 365,068 360,687 356,307 351,96 347,545 343,165 33,784 334,404 330,003 205,643 01,262 316,882 312,501 308,121
(RFZ1KHE 100%) 2 —=5_Un _project
EEESS S HEEE Co oot (3462584  (3083130)| (278069 (2367381 (201,079 (169,149 (1,311,609 (968,438) (629,654) (295,250) 34,773 360,416 681,678 998,560 1,311,061 1,619,182
Equity & f25E C (346,259) 256,162 P33 6,251 80,086 73,88 67,490 61,000 54,505 47,887 4,144 34,080 27,308 20,201 12,970 5104
(x}ylx}E 10%) s H—E— 'n_equity
EEESS Lx o5 (346,259) (91,006) 1,236 87,487 167,573 241,406 308,89 369,99 424,484 472,371 513,515 547,797 575,106 595,306 608,276 613,380
=8 3255 _Cooquin
NPV 395,913 | 2,000,000
6.52%| 1,000,000 —
Project IRR
B—C 1.1 0 A | . || | - | - | - - || | | | .
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Pazback Period 9.9 years (1,000,000) -
721,491
NPV (2,000,000) -
35.64% .
Equity IRR — (3,000,000) - B Project Cash Flow
B-C - Cumulative Cash Flow
(4,000,000)
Payback Period 2.0 years
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3. Site and Drawing Sample
( Hyundai Heavy Industries : PCS 24MW / Battery 51.5MWh)
ESS Center Oil Transfomer(7200kVA) SWGR(MV, LV)
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3. Site and Drawing Sample
( Hyundai Heavy Industries : PCS 24MW / Battery 51.5MWh)
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3. Site and Drawing Sample
(Seosan PV Farm 65MW: ESS 52MW - 140MWh )

ESS Building

TR, GIS, Control Building

16
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A HYUNDAI

3. Site and Drawing Sample

ESS 52MW — 140MWh )

(Seosan PV Farm 65MW

(Layout)

(Single Line Diagram)
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3. Site and Drawing Sample
(Honam Wind Farm 20MW: ESS 3MW — 10MWh )

SWGR ESS Building




A HYUNDAI

ELECTRIC

3. Site and Drawing Sample
(Honam Wind Farm 20MW: ESS 3MW — 10MWh )

(Single Line Diagram) (Layout)
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3. Site and Drawing Sample (World Largest PV ESS)
( Solasido PV Farm 100MW : PCS 72MW / Battery 305MWh)
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Part3. Appendix

1. Reference List

2. Site Photo

3. Hyundai All In One ESS
4. Fuel Cell Solution

5. Certificates

21



1. Reference List

» Large scale(more than 50MWh) EPC Capabilities in ESS solution business
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» Verified deep understanding in ESS operation and maintenance based on the numerous sites operating

Reference Record of ESS/FEMS/BEMS/PV(Solar) Project

Hyundai Electric & Energy Systems 1-Apr-19
Solar PV Capa. | PCS Capa Battery Completion
No. Project Purpose Customer Location pa. pa. Capa. P Remarks
(MW) (MW) Date
(MWh)
1 Solasido PV ESS (Solar) ESS Hanyang construction Jeonnam, Korea 72 287| 31-Dec-19 Preferred Bidder
2 ENTehcnology PV ESS (Solar) ESS ENTechnology Geonbuk, Korea 10 29.8| 30-Apr-19 Operating
3 Whanam PV & ESS(Inc. O&M) (Solar) PV + ESS Chilgok Whanam Solar Chilgok, Korea 8.0 8.0 23.4| 30-Jun-19 Under Construction
. . . Gyeongbuk (Inc. o )
4 PV ESS (Total 6 Sites Inc. Gunwi) (Solar) PV ESS Hyundai Energy System Gunwi), Korea 4.3 14.2| 28-Feb-19 Operating
. [ . Gyeongbuk (Inc. M. .
5 ESS (Total 6 Sites Inc. Samil Spinning) Industry ESS Hyundai Energy System Gyeongsan), Korea 4.5 16.5| 31-Dec-18 Operating
6 Emergency Operations Center ESS Industry ESS Hyundai Construction Co., Ltd. Seoul, Korea 0.5 1.1 31-Dec-18 Operating
7 Seosan PV ESS (Solar) PV ESS Hyundai Construction Co., Ltd. Seosan, Korea 52.0 140.0/ 31-Dec-18 Operating
8 Hyundai Samho Heawy Industries ESS Industry ESS Hyundai Samho Heaw Industries Co., Ltd. Yeongam, Korea 4.0 10.0/  30-Now18 Operating
9 Chunilpaper ESS (Main Equipment) Industry ESS Daegun Energy Co. Jeonju, Korea 1.6 84| 30-Sep-18 Operating
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1. Reference List

10 | BYC HighCity ESS Industry ESS DucSan Information Telecom Co., Ltd. Seoul, Korea 0.8 3.3 31-Aug-18 Operating
11 Konka Green Solar PV (Inc. O&M) (Solar) PV Konka Green Solar Seosan, Korea 3.4 15-Aug-18 Operating
12 | Korea Solar ESS (Main Equipment) (Solar) PV ESS GaiaEnergy Co. 1.0 3.0 31-Ju-18 Operating
13 | PV ESS (Total 8 Sites Inc. OSG Korea) (Solar) PV ESS Hyundai Electric Industrial System Daegu, Korea 4.0 19.2|  30-Ju-18 Operating
14 DSP PV ESS (Solar) ESS DSP ENG Gangwon, Korea 442 30-Jun-18 Operating
15 | Majeong Energy PV ESS (Main Equipment) (Solar) PV ESS YesEnerTech Co. Majeong, Korea 20 6.2  30-Jun-18 Operating
16 | Hyundai Mipo Dockyard ESS Industry ESS Hyundai Mipo Dockyard Co., Ltd. Ulsan, Korea 4.0 10.0[  30-Jun-18 Operating
17 | Honam Wind Power ESS Wind Power ESS Honam Wind Power Co. Yeonggwang, Korea 3.0 9.0 29-Jun-18 Operating
18 | KCCESS Industry ESS KCC Yeoju, Korea 2.0 17.5]  30-May-18 Operating
19 | KCCESS Industry ESS KCC Gimcheon, Korea 2.0 17.5|  30-May-18 Operating
20 | Korea Autoglass Corporation ESS Industry ESS KAC Sejong, Korea 20 208 30-May-18 Operating
21 Daegu Industrial Estate ESS Industry ESS KBWS, lishin Plastic Corp, Central DTS Corp. Daegu, Korea 4.0 8.0]  30-Now17 Operating
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22 | KC Cottrell ESS Industry ESS KC Cottrell Anseong, Korea 0.3 11]  31-Dec17 Operating
23 Korea Zinc ESS Industry ESS Korea Zinc Co., Ltd. Ulsan, Korea 25.0 150.0|  31-Dec-17 Operating
24 Hyundai Heaw Industries ESS/FEMS Industry ESS/FEMS Hyundai Heaw Industries Co., Ltd. Ulsan, Korea 24.0 50.0[ 31-Oct-17 Operating
25 | Taebaek Wind Power ESS Wind Power ESS Taebaek Wind Power IPP Taebaek, Korea 3.0 9.0 20-Dec-16 Operating
26 Guk-do Micro Grid Micro Grid Tongyeong City Tongyeong, Korea 0.1 0.6| 30-Oct-16 Operating
27 | SEAMARQ Hotel BEMS BEMS SEAMARQ Hotel Gangneung, Korea 2015 Operating
28 L & F ESS (Engineering) Industry ESS L&F Co. Daegu, Korea 2015 Operating
29 Gunsan Wind Power ESS (Engineering) Wind Power ESS Gunsan Wind Power Co. Gunsan, Korea 2015 Operating
30 ?Ky:rgiii ﬁ;ﬁi:;gi%c;ss Industry ESS Hyundai Green Co., Ltd. Eumseong, Korea 1.0 1.0[  31-May-14 Operating
31 (SKrE?er;r?:litional Prict) Micro Grid KETEP Jeju, Korea 03 11| 31-Dec-10 Closed
Total 11.4 145.3 901.9
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2. Site Photo

5 [ Bliding
" Hyundal Green Co. SEAMARQ Hotel(Gangneung) T
20154 w7 2

PCS: 250kW
Battery: 500kWh
(BEMS)

(Taebeak Wind Power )

2016
PCS: AMW
Battery: 10MWh

PCS: 1MW
Battery: TMWh

~N

20154

PCS: 1.2MW
Battery: 3.6MWh
(Engineering)

(Gunsan Wind Power

20184

0 N\
Industry PCS: 52 HHI(Ulsan) Industry
201844 et & 20174
PCS: 4AMW : NG PCS: 24MW
Battery: 10MWh | 8 =Y HHEL2I: 51.5MWh
= . ‘: L J) .\‘4 Pl
0 20184 0. S| D018 g R
Industry KB Wiper SYS.(agu) PCS: 4M) & :igcs: AMW- Korea Zinc Co.(Ulsan) Industry
20174 = Battery: 20 Battery: 1 20184
PCS: 4AMW ‘ =4 PCS: 32.5MW
Battery: 8MWh - - » | Battery: 150MWh
~- Industry
B, 20184
PCS: AMW - i
E— Battery: 10MWh | Smart Grid Ueju)
PCS: 200kW 20134
Battery: 0.6MWh| [ssssss PCS: 2MW

Battery: IMWh
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3. Hyundai All In One ESS

HYUNDAI ELECTRIC's AlO product has been designed as one package including
Battery, PCS, Switchgear panel which are part of ESS, and AlO can be selected based

A I I P | n - 0 n e on the capacity of batteries for PV or load.
AIO can be fabricated shortly better than order-made ESS, and responsibility for
installation / O&M by HYUNDAI ELECTRIC global service network.

warranty sonfice
iHn-Cne packags + Based on the terms and conditions

+  Optimized installation size below PV panel.

Cost Efficiency Energy Efficiency

*  The best quotation based on standardization +  Low powered HVAC system,

and optimization for customer satisfaction. + Technical proposal for the best capacity &
economic efficiency.

fonitoring

+ Cloud / Mobile service.

~ I

—— | i . l INTEGRIC T

——

lNTEE _[;..T.. || I ‘ I' HYUNDAI ELECTRIC Model ; H -—'-.';= 100-25(
‘ - All-In-One ESS 100kW-250kWh Battery capacity can be enlarged.
—
| J g
| = —
i

A HYUNDAI ELECTRIC
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3. Hyundai All In One ESS

HI-AIO-100-250

Battery capacity

Operation : 264k\Wh

HI-AIO-200-500

Operation : 528Wh

Battery capacity

Design  : 278kWh Design  : 556kWh
AC Rated Output 100kW AC Rated Output 200kW
Round Trip o . .
Efficiency 90% Round Trip Efficiency
Guarantee Based on the condition Guarantee
Operating Temp./ -20~+507TC / Operating Temp./
Humidity 95%(non-condensing) Humidity
Same as
"HI-AlO-100-250"
IP Ratin SAtiery « 1ady DS IP Ratin
8 PCS : IP44 9

AC grid connection

3-phase 4-wire system
380V

AC grid connection

Transformer

Not included

Transformer

Size(WxDXH, mm)

3,900 x 1,400 x 1,400

Siza(WxDXH, mm)

6,300 x 1,400 x 1,400

Weight 3.,500~4,000kg Weight 6,257~7,000kg
EMS Based on Cloud EMS
Security HHeiall, Security

Server Access Control

PCS Requirement

SGSF-025-4
KS-C-IEC-62477-1

PCS Requirement

Battery
Reguirement

KBIA-10104-01
KBIA-10104-02

Battery Requirement

Same as
"HI-AlO-100-250"

A HYUNDAI

ELECTRIC

Cloud EMS Solution

This is HYUNDAI ELECTRIC's own solution to control the "All-In-One ESS" of multiple
site

Power exchange
i -
RN
'E.E_-’
National All-In-One ESS
Meteorological
Administration
’ -
"~ = AS Total Operation
ohile b Center
device ' 4 "
Statistics & Analysis

Mal ’ SerVIce —
Real time monitoring i' o T

Real time ESS status (Charge/Discharge, Operation mode, —— - (6\

Output, Frequency, Temperature of Battery and so on.) ~ —

Real time PV and load status (Amount of generation, Woltage, Current,

Temperature of Outside/Inside, Output(kW) and so on.) e — _ -

* ™ ——

Return analysis -

Management of FIT(Feed In Tariff) ; Cause of variation, History of price change * ]

and so on.) -

Management of Return; Return per site, Analysis the factor of return e o o

Return Forecast; Customer return simulation according to price variation
System control & Maintenance -

Time Based Management, SMS, Email notice, maintenance history =

Remote control for charging/discharging; Manual, Automatic, Schedule mode, gl. . |"“; i ¥ .

Setting the condition of charging/discharging

lII.lIlIII.’I'.iI'-. L

Statistics & Efficiency analysis

Systern performance, Efficiency of PCS/Battery, Failure rate, Operation rate,  — —

Battery SOH and so on. r

Supply the various efficiency indicators; Amount of solar radiation-generation, ‘

PV generation-PCS charging-efficiency and Amount of charging from grid and -

discharging to grid. |

.
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4. Fuel Cell Solution(lllustrative)

= Hyundai Electric provides the appropriate Fuel Cell solution for our valued customers.

PRODUCT SPECIFICATIONS

eallatile Hoeat

ey TTF FCI Design, 120kW x2 &5 ¥ FCI Design, 500kW - 1MW 138 H|Z
S 10 Ik (6kW 28 H8) (25kWLSM A8 = §8)
Maker: Hydrogenics Maker: FCl
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5. Certificate (ISO 14001)

A HYUNDAI

ELECTRIC

DMNW-S3 L

MANAGEMENT SYSTEM
CERTIFICATE

TR o M
I SEFF-D1T-AF - KOR - fowa

Ervimiand o et M 8 Do dali e
23 Harce, 2017

WA

=0 May, 2018 - F2 March, 2020

This is bo certify that the management systeam of

HYUNDAI ELECTRIC AND ENERGY
SYSTEMS Co., Ltd.

Head Quarters & Ulsan Factory(1}: 700, Bangeojinsunhwando -ro, Dong-gu, Ulsan,
Korea
and the sites s mentioned in the appendix accompanying this certificate

has been found to conform to the Envireanmental Management System standard:
ISO 140012015, KSITSO 140012015

This certificabte s walid forthe foBowing scope:

Design and Manufacture of Transformers, Rotating Machinery, Switchgeaar,
NMawvigation & Auvtomation System, Low VWolage Circuit Breakears, High Voltage
Circuit Breakers, Power Electronics

Place acsd dare
Geoal F1 ay, POLE

Far 18 b5 subng office

O G - Bosdiess A S aios

ABF, Kysbo Bldbo., 1. Jomgone, Songessoga,
Seowd, MHones

I wmon &hm
~ Repr

WEMT. 5YS.
AvA C

The A A i o slgrarbang i B TAF AALA

CErsfoats Mo 2 15839 2017 AF- KOR-Rws
My, 2008

Place st date Secwml 2t May

Appendix to Certificate

HY UNDATI ELECTRIC AND ENERGY SYSTEMS Co., LEd,
Locations included in the certification are as follows:

DMNW-G L

Site Mame

Site Address

Site Scope

F Al ELECTRIC ARND
EMERGY SYSTEMS Co., Lief.

Feead Cruarters & Lean Facoory L-
FDO, Bangecfirneuriveando-ro,
Dang-gu, ieen, Korms

Cresign end FManufaciire of
Trarsformers, Switchgear, Mawvigaton
& Auvtomation System, Low WVakages
Cireus Breakers High Voltage Cirowet
Breakers, Power Elactionics

HY LMD AR ELECTRIC ArMD
EHERGY SYSTEMS Co., Lic.

L ey sty {25
1ODE, Bangpec fin s vweannsdo— o,
Chang-gu, Lsn, Korss

Cre=iar and ManofEachires of Rotasag
M e i ey

Hr DHDAL ELEC T RIC mMD
ENERGY SYSTEMS Co., Lidl.

Seonam Fechory:

ZI3, Sppyeang-ro, Mam-gu, isen,

Kores

Cesiagn end ManufBacure of
Trarsformers and Switchgeasar

faora AR BEb oot i Hs Certetratice At mrane rencte ks Carshicets el
- - =y e rfph— L LI DR PR T AT, NPT R EL

=TSR —— e s AN, TR - e TR e L E T

Lapsc f PLINTENS of Comdeteos oo mat Tt
== =T Sy T Te——

= e

et
o e B

W, S I3, e Y

1 ACTEEITISTTE iy reSmr He ot el
WS 5. JERE THT, METHE LA
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5. Certifi OHSAS 18001
. Certificate ( )
DMNW-GE L DMNV-GG L
Caemhicas Mo 215640- 201 7-AE- KOR DY
Flace amed datls: Secul T3 M ach, _FOTT
: I=i t | Il I :" = Appendix to Certificate
o AN A iy s HMYUNDAT ELECTRIC AND ENERGY SYSTEMS Co., Lud.
Site Name Site Address Site Scope
This is bto certify that the management system of [ AVUHOAL ELECTRIC AN TO0, BErgec]irsurimmanda o, Dresign Smnd Menuracure of
EMERGY SYSTEMS Co., Lbd Dang-gu, LEsss, Konea Transformers, Switcihgear, Mavigation
Ulesm Factsry B Automaton Syshem, Low Wolhge

HYUNDAI ELECTRIC AND ENERGY Sroakars, Pows Bactrona
S?STE M S c D -y Ltd - LD0D, Bangac insunfwand:-ro, Dremign &nct Manufacurs of Rotating

Diang-gu, Lisan, Konss Mechinery
FOo, Bangeojnsunhwandoe-ro, Dong-gu, Ulksan, Kormea
and the sites as mentionad in the appendix accompanying this certificate AR OWGAY CLECTRC ARD TIE, Capyeong -, Mem-gu, LIsem, Ge=ign Brd MEnurEcare of
EMERGY SYSTEMS Co., Lid, Kores Tramsformers.and Swachgear
Leopnam Factory
has been found o conformm bo the Oocupational Healkh and Safety Management Sysbem
standard:
OHSAS 180012007
This certificabte is walid for the folowing scope:
Dresign and Mamnufacture of Transformmers, Rotating Machinery, Switchgear,
Mawigation & Automation System, Loww Voltagse Circuit Breakers, High Voltage
Circuit Breakers, Power Electronics
Flacs 5ol date Foe ihee 5 & ubsg P e
Saoull 25 barch. 200 F AETE e Gl - Business A ssuraneos
o= Mo A8F, Kyobo Bidg. 1. Jomg-re, Soogsgu,
é;fc‘-‘ o Seowl, Hores
T4 % P
= o i
T DNV-GL :? ;,-f}f;“f%
R A Tnwwoon mhn
-""x.:\—_\:\___ ;,:’,-/ P T L o e e e
I.f_\_‘lc "‘I.rﬂ_l:!'-l_l._ﬂl ':?IﬂiEFl'u S mt oot N C-Hlimll_w.-.‘._n‘ﬂ.r l'_-l'ﬂl_' i Cartifeats avastal Tt - l.!l.n‘:'rﬂ"- [=r = 'q.r“.r"-l'f:_m-r :_-.r_ﬂl' (1} F-":m readnl
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5. Certificate (UVDB)

g P
Achilles %) uvos|| Achilles +*-») UVDB

Certificate of Qualification

Product and Service Code Summanry

Supplier Name: Hyundai Eleciric & Energy Sysiems Co., Lid
Achilles [D: 058041

This is to c,erhfy that 3.5 6 Power transformers
3.3.20 Transformers - Current
Hyundai Electric & Energy Systems Co., Ltd a2 1 Tmioahicte Vil
3.5.22 Transformers - Traction
3.5.28 Transformers - Primnary (TOMYA to T00RWA)
Supplier Mumber: 05%041 3.5.29 Transformers - Grid (Above TO00MYA)
3.5.32 Quadrature Boosters
are now fully gualifed as a suppliier an Achilfes UVDB. 3.5.34 Reactors

3.12. 4 Switchgear - Indoor {100kY to 199k
3.12.5 Switchgear - Indoor {200k & Above)
3.12.9 Switchgear - Outdoor (100K to 190kKW)
3.12.10 Switchgear - Outdoor (Z00kV & Above)

kan Bartie Tom Grand
Chair LWDB Steesring Group LKl Regional Director. Achili=s

Registration Expiry Date: 22 November 20182
Thit (s nof a l=pal document and cannot be used as suTh

b
Achilles _ _ Achilles

=) UVDB
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5. Certificate (UNCE)
(“ Utilities NCE

Certificate of Registration

A HYUNDAI

ELECTRIC

(‘ Utilities NGE

Registered Products & Services

Aywarded too

Hyundai Electric & Energy Systems Co., Lid.

Compamy Registration number: 286-86-D0531

Achilles Liilities Mordics & Central Europe hereby confirms that Hywndai Electnic & Ensmgy
Systemns Co., Lid. is now fully registered as a supplier in Achilles Mordics & Central Europe Pre-
Crualification System for the productsfservice codes listed in the appendix.

Supplier hd: 108181
Issued Date: 131172018

Expiry Date:  23M11/2019

Anja Thorsdalen: Flaus Fraamer

Hyvundai Electric & Energy Systems
Co., Ltd.

has registerad the following products and services. in the Achilles Ultilities Mordics & Central Europe

Community:

#* 35 28 Transformers - Primary {108VA to 100MWVA)
#» 3.5 20 Transformers - Grid (Abowe 100, A)

* 3534 Reactors

* 3124 Switchgear - Indoor (100K to 189KW)

* 3125 Switchgear - Indoor (200K & Abowe)

European Opsrations Managsr Head of Liilities, Mordics & Central Europe
Achilles Informaton Limited Achiles Information Limited

— Achilles

Utilities NCE

- guaLiFieED —d

R
of iweichary Mats

] Ealing LS ey L UNCE & (e basty Ao pewolraiion o brice Sl drectly of Lpeiter et
hﬂ:ﬁﬂw—mrhuﬂ-ﬂwﬂh Wiy A froie o Pomaiud o e

i [} The LINCE quakfcation does not apply 10 codes marked with an asfensk. The company’s role Is Mgent for thesa codes, and a5 such T Is not
FOMS sEmng the product TSEIT DUT SCONG O DENAD of CONErs.
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5. Certificate (Power & Tech)

A HYUNDAI

ELECTRIC

-4 Power & Tech

Siobal

:
Ach‘llles

This 1s to certify that

HYUNDAI ELECTRIC & ENERGY SYSTEMS CO.
LTD

I=s mow a registered supplier in the Achilles Power & Tech Commumity. and that company
information related to the following crtera has been checked and walidated by Achilles
Information Limited. an independent third party:

Supply Chain Management
Corporate Sodial Responsibility
Health & Safety Management
Cuafity Management
Environmenial Management
Carbon Management 'I
Financial & Insurance

Information Security & Data Protection

Francisco Lopez
Power & Tech Community Director
Achilles Information Limited

Supgplier 1ID: 270816

(]
Achilles

—{ Power &Tech

Certificate of Registration

b
Ach‘llles

Expiry Date: 06 November 2019

Product/'Service Code and Description

3.5.5 Other Transformers

3.5.19 Power Transformers

3.10.5 Switchgear (HV) {Gas insulated)
3.3.53 Ouidoor Reactors

3.3.54 Indoor Reactors Greater than 1000

—4 Power&Tech

Global

Registered Products/Services

‘l
Achilles

—{ Power &Tech
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5. Certificate (Supply-Line, FPAL)

" Ac,li:llﬁsr z FPAL
Achilles _‘[ Supply-Line

z : . Certificate of Registration
Certificate gistration ' E

This is to certify that

Hyundai Electric & Energy Systems Co., L Achilles First Point Assessment (FPAL)
Supplier Number: 714072 for suppliers to the 0il & Gas Industry

are naw fully registered as & supplicr on Supply-Line
for the following product codes: This is to certify that

2apat  Traefooues: Prosty CIOUVA tn HioeuA HYUNDAI ELECTRIC & ENERGY SYSTEMS CO., LTD
1.07.29 Transformens - Grid {Abowe 100MVA)

1.07.34 Rescoors
1.24.04 Switchgear - Indoor {1008V to 199k}
1.24.05 Swiitchgear - Imdocr { 20080 & Abowa)

Company Registration Number: 266-81-005321
Supplier Numbear: 10054480

is now fully registered as a supplier on
the Achilles First Point Assessment Database
for suppliers to the Oil & Gas Industry
for the provision of products and services as detailed
in their membership listing on www.fpal.com

Sagizsio ipms Izswed Date: Expiry Date:
PPl Dhracie 2018-03-08 F019-01-13

Last Financial Year: 2017

{ Supply-Line

Achilles First Foing Assassment (FPAL)
7 Burrtbank Business Centrg Souvinrhaad Road Abardesn Scofiand AE12 ALF UK
T: +48 {01224 337 533 F:+44 (01224 337 544 Efpab@ipafcom Weww ipal.com

gistered
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5. Certificate (RePro)

Mo RePro: 325785

1h " .. HYUNDAI ELECTRIC & ENERGY SYSTEMS @ el
i powered by Achillas
CIIlcs CO.LTD.

Uina ves suparade of prodeso de registro,

Canitltucitn

Afe: a1y

Siuaciin con la M hﬂ

& enirienis: ftirma Certilieada disponible: 3/07/ 2018
Siuschin com la ABAT

A caiflens B enimlents del Gl Catilcase; /08 X1y

Saigurs de Iﬂﬂlm il

Kambre de 18 Cla, gy of bt St i

uuuuu Anual, Land 144 venzimients de la Pl 01703/ 2019

Datas Financléios

Lettves datos Pinencreres dispanibles: 3638

DObserveciones:

Nota Achilies: on abeil de X017y hasta 2018, Aguardamos envio del
balence de cuermtas du. nn'

Sistama de Gestibn de Calided

ecemfeads pur i tercera? L

Norma de Raferencia: 190 $O0L: 2018

Cartficadoi: DNV L

Fecha de Cortficnciin  F3/03) 3017 Facha de Veneimiest 23/0%) 3036

Sistuma de Sestidn Mediognbiental

Situsitn: SISTEMAS DE GESTION MEDIOAMBIENTAL

Korma de heferercia: 1850 140012018

Caruficadan: DNV EL

Facha de Corificacée: 33708/ 3013 Facha de Vencimiests 13/03) 3030

abaraies
Lhiepors de Ln SEAIL dotumentade? 81
cSutems Cartiliwds por un areie? o

Alcance el Cartifieed
P Eipafla, Portigal & Nalls

Estado General de la Documentacion:

N® RePro; 325785

€0, LTD.

1.06,01 Transformadores de potencla

1.06.0% Motores iéetricos de medis-aits el
1.06.10 Motores eléctricos de baja tensida
1.06.15 Interruplores de interior de media tensitn
1.06.26 Celdas y cabinas

HYUNDAT ELECTRIC & ENERGY SYSTEMS =@

RePro

empowared by Achiflas

Certificado vlido hasta el dia: 17/11/2019

Este certficade Indice que ol Proveedir £ cusstibn estd rejlairada en Refve &0 |08 produdtes o sericies sefalades phrd las empresas partizipantes en ¢l
Registia de Povetdores. Reio poded ser GUNEA0O pov (45 Emeresis PaILUZRes, MeA come DEde para realint (2 seleceibn de provesdores que Serkn
inviadak & piicianiar ofermas, & bin Come Fegusity Pravia gara kbder ALBdRl & SUS propios Sistemas de clasificaciin

|
|
Achiles
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ELECTRIC

o RePro: 325785

I HYUNDALELECTRIC & ENERGY YSTENS 1c4) RePrO
(0,10,

U““ ( YF::WENW P O (‘“ L@
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