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Hyundai Heavy Industries provides green solution for happy energy.
Happy energy makes this green planet greener.






Value Chain of HYUNDAI's Solar business

Polysilicon Solar Wafers Solar Cells Solar Modules Solar System

Major References

» Power Plants

8.5 MW, Murcia, Spain 7 MW, Albacete, Spain 3.5 MW, Caceres, Spain 8 MW, Dithmarschen, Germany

1 MW, Nordfriesland, Germany 3 MW, JeongEup, Korea 1.2 MW, HaeNam, Korea 500 kW, Hyundai Test Plant, Korea

» Others

300 kW, Emsland, Germany 180 kW, Brandenburg, Germany 170 kW, Bologna, Italy 140 kW, AnYang, Korea

150 kW, Seoul, Korea 100 kW, Seoul, Korea 3 kW, Belgium 3 kW, Turkey

Operatlng Environment High Quality Limited Warranty
« IEC 61215 (Ed.2) and IEC 61730 by TUV Rheinland « 10 years for product defect

Nominal Operating Cell Temperature 46°C+2 « UL listed (UL 1703), Class C Fire Rating + 10 years for 90 % of warranted min. power

: . « Output power tolerance +3/-0 % « 25 years for 80 % of warranted min. power
Operating Temperature -40-85°C - 150 9001:2000 and SO 14001:2004 Certified

DC 1,000V (IEC) « Advanced Mechanical Test (5,400 Pa) Passed (IEC)
Maximum System Voltage ' / Mechanical Load Test (40 Ibs/ft?) Passed (UL)
4 9 DC 600V (UL) « Ammonia Corrosion Resistance Test Passed

« IEC61701 (Salt Mist Corrosion Test) Passed




| Solar Module |

MF Series

Mechanical Characteristics

Dimensions 983 mm (38.7")(W) X 1,476 mm (58.117)(L) X 35 mm (1.38")(H)
Weight Approx. 16.6 kg (36.6 |bs)
Solar cells 54 cells in series (6 X 9 matrix)

4 mm? (12AWG) cables with polarized weatherproof connectors,
IEC certified (UL listed), Length 1.0 m (39.4")

Junction box IP65, weatherproof, IEC certified (UL listed)
Bypass diodes 3 bypass diodes to prevent power decrease by partial shade

Output cables

Front : High transmission low-iron tempered glass, 3.2 mm (0.126")
Construction Encapsulant : EVA
Back Sheet : Weatherproof film

-

Clear anodized aluminum alloy type 6063

Electrical Characteristics

» Mono-crystalline Type

His-SOOOMF

220 225 230 235 240

Nominal output (Pmpp) W

Voltage at Pmax (Vmpp) ' 27.6 27.8 28.1 283 28.6
Current at Pmax (Impp) A 8.0 8.1 8.2 83 8.4
Open circuit voltage (Voc) ' 336 337 33.8 339 34.0
Short circuit current (Isc) A 8.5 8.6 8.7 8.8 8.9
Output tolerance % +3/-0

No. of cells & connections pcs 54 in series

Cell type - 6" Mono-crystalline silicon

Module efficiency % 15.2 15.5 15.9 16.2 16.5
Temperature coefficient of Pmpp %/K -0.45 -0.45 -0.45 -0.45 -0.45
Temperature coefficient of Voc %/K -0.33 -0.33 -0.33 -0.33 -0.33
Temperature coefficient of Isc %/K 0.032 0.032 0.032 0.032 0.032

% All data at STC (Standard Test Conditions). Above data may be changed without prior notice.



Mechanical Characteristics

Dimensions 983 mm (38.7")(W) X 1,645 mm (64.76")(L) X 35 mm (1.38")(H)
Approx. 18.5 kg (40.8 Ibs)
Solar cells 60 cells in series (6 X 10 matrix)

4 mm?(12AWG) cables with polarized weatherproof connectors,
IEC certified (UL listed), Length 1.0 m (39.4")

Junction box IP65, weatherproof, IEC certified (UL listed)
Bypass diodes 3 bypass diodes to prevent power decrease by partial shade

Output cables

Front : High transmission low-iron tempered glass, 3.2 mm (0.126")

Construction Encapsulant : EVA
Back Sheet : Weatherproof film

Clear anodized aluminum alloy type 6063

Electrical Characteristics

» Multi-crystalline Type

HiS-MOOOMG

230 235
Nominal output (Pmpp)
Voltage at Pmax (Vmpp)
Current at Pmax (Impp)

Open circuit voltage (Voc)

Short circuit current (Isc)

Output tolerance

No. of cells & connections

Cell type

Module efficiency

Temperature coefficient of Pmpp
Temperature coefficient of Voc
Temperature coefficient of Isc

240
240
30.5

79
37.7

8.3
+3/-0

60 in series
6" Multi-crystalline silicon

14.8
-0.43
-0.32
0.048

245

250

% All data at STC (Standard Test Conditions). Above data may be changed without prior notice.

» Mono-crystalline Type

HiS-SOOCOMG

245 250
Nominal output (Pmpp)
Voltage at Pmax (Vmpp)
Current at Pmax (Impp)
Open circuit voltage (Voc)
Short circuit current (Isc)
Output tolerance
No. of cells & connections
Cell type

Module efficiency

Temperature coefficient of Pmpp
Temperature coefficient of Voc
Temperature coefficient of Isc

255
255
30.8
8.3
37.7
8.8
+3/-0
60 in series
6" Mono-crystalline silicon
15.8
-0.45
-0.33
0.032

260

265

% All data at STC (Standard Test Conditions). Above data may be changed without prior notice.



| Solar Inverters |

Hyundai Solar Inverters

Features

- Compact design, lightweight, and easy installation
« Maximum efficiency with high performance MPPT control
« Increased flexibility due to a wide range of MPPT tracking

» Remote and local data monitoring

- LCD display of operating status

« Anti-islanding protection

« Issued CE and TUV certificate, ENEL 2009 certificate,

MEA & PEA (Thailand) certificate,
RD1663 certificate (50 kW, 100 kW, 250 kW and 500 kW class)
« Support 5 year standard warranty + 20 year extended warranty

Technical Specifications & Product Overview

HPC- HPC- HPC- HPC- HPC- HPC- HPC- HPC- HPC-
003SL-K2 | 004SL | 100HL | 125HL | 250HL |500HL-K1| O50HT-E | 100HT-E | 250HT-E

System Overview
Phase
Output Operating Method

Design Concept

Input Data
Max. Input Voltage
Nominal Voltage
MPPT Voltage Range
Max. Input Current
Output Data
Nominal AC Power

Nominal AC Voltage

Nominal AC Current
Maximum Output Current
Nominal AC Frequency
THD of AC Current
System Specification

1-Phase

550 Vdc
380 Vdc
170-550 Vdc
18 Adc

3kw

220V,
+10/-12%

13.6 A
16 A
60 Hz

25 Adc

Grid-Tied

Transformer-less

380Vdc 880 Vdc
250Vdc | 635Vdc
100-380 Vdc

234 Adc

450-820Vdc | 450-820 Vdc

880 Vdc
635 Vdc

1,000 Vdc
650 Vdc
450-820 Vdc
625 Adc

1,000 Vdc
650 Vdc
550-820 Vdc
1,030 Adc

292 Adc

4 kw 100 kW 125 kW 250 kW 500 kW
202V, 290V, 270V, 350V,
+12/-12% +10/-12% +10/-12% | +10/-12%
19.8A 199A 249A 540 A 830A
21A 226 A 283 A 608 A 940 A
50/60 Hz

Total <5 % (Each < 3 %)

3-Phase

Low-Frequency Transformer

(A-Y)

700 Vdc
450 Vdc

300-600 Vdc | 300-600 Vdc | 450-820 Vdc

175 Adc

50 kW

72A
80A

(Y-A)

700 Vdc
450 Vdc

900 Vdc
635 Vdc

1,000 Vdc
650 Vdc
450-820 Vdc
2x625Adc

350 Adc | 580 Adc

100 kW

HPS-500MT | HPS-1000MT

Medium Voltage Transformer,
MV Switchgear

1,000 Vdc
650 Vdc
550-820 Vdc
2x1,030 Adc

1,000 kW

400V, 22.9kv,
+10/-12% +10/-12%
144 A 361A 13A 25A
160 A 410A 14A 29A
50/60 Hz

Total <5 % (Each < 3 %)

Max. Efficiency 96.9 % 95.6 % 98.0 % 98.0 % 98.0 % 98.6 % 95.8 % 97.4 % 97.8 % 97.0 % 97.0 %
European Efficiency 96.5 % 94.9 % 97.7 % 97.7 % 97.8% 98.3 % 95.0 % 96.8 % 96.9 % 96.5 % 96.5 %
Power Factor >0.99 >0.99 >0.99 >0.99 >0.99 >0.99 >0.99 >0.99 >0.99 >0.99 >0.99
Protection Degree P65 P20 P20 1P20 P20 P20 1P20 P20 1P20 IP54 IP54
Operating Temperature | -20-50°C | -10-40°C | -10-40°C | -10-40°C  -20-45°C  -20-50°C | -10-40°C -10-40°C -20-40°C -20-50°C  -20-50°C
T

Width (mm) 340 480 1,000 1,000 1,800 2,600 800 1,000 2,200 5,300 5,600
Depth (mm) 155 120 800 800 750 800 700 800 850 3,000 3,000
Height (mm) 450 280 2,095 2,095 2,065 2,205 1,994 2,095 2,215 3,100 3,100
Weight 16.5 kg 14 kg 620 kg 620kg | 1,120kg | 1,550kg | 800kg | 1,250kg | 2,350 kg —X X —% %

Protective Functions

DC Over-/Under-Voltage, AC Line Over-/Under-Voltage, AC Line Frequency Failure,
AC Line Failure, Anti-Islanding, Overheating, Ground Fault

% Specifications are subject to change without prior notice.

% Weight is adjustable according to the customer's specification.



HYUNDAI = GREEN ENERGY

HEAVY INDUSTRIES CO.,LTD. www.hhi-green.com/solar
HEAD OFFICE RIYADH
1000, Bangeojinsunhwan-doro, Dong-gu, Ulsan, Korea Office 230, 2" FI, The Plaza Center, PO Box 8072, Riyadh 11485, Saudi Arabia
Tel : 82-52-202-8101~8 Fax :82-52-202-8100 Tel : 966-1-464-4696, 9366  Fax : 966-1-464-2352
SEOUL (SALES & MARKETING) DUBAI
2" Fl, Hyundai Bldg., 75, Yulgok-ro, Jongno-gu, Seoul 110-793, Korea 205, Building 4, Emaar Square, Sheikh Zayed Road, PO Box 252458, Dubai, UAE
Tel : 82-2-746-8406, 7422, 8525 Fax:82-2-746-7675 E-mail : hyundaisolar@hhi.co.kr Tel:971-4-425-7995 Fax:971-4-425-7996
ATLANTA MOscow
6100 Atlantic Boulevard, Norcross, GA 30071, USA World Trade Center, Ent. 3, #1902, Krasnopresnenskaya Nab. 12, Moscow, 123610, Russia
Tel: 1-678-823-7839 Fax: 1-678-823-7553 Tel: 7-495-258-1381 Fax:7-495-258-1382
LONDON MADRID
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TOKYO HYUNDAI IDEAL ELECTRIC COMPANY
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Tel:81-3-3211-0742~4 Fax:81-3-3211-2093 Tel: 1-419-522-3611  Fax: 1-419-522-9386
OSAKA HYUNDAITECHNOLOGIES CENTER HUNGARY LTD.
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