LEONICS.

ADVAMNCED POWER TECHNOLOGY

What Have We Done?

ISO 9001 and I1SO 14001 Certified = Www.leonics.com s www.leonics.co.th =



LE ONICS.

PRl FARSTTS DTl M Tl ™ S

N
IT

el
AL

L
e
<

Industrial Estage

<>
ML

AC-DC coupling Stand
Alone System

1S0 9001 and ISO 14001 Certified = Www.leonics.com = www.leonics.co.th =

= i = T — W —



LEONICS.

ADWANCED POWER TECHROLOEY

Grid connected Inverter Development
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ACCREBNTATION
Rumber, 15081
Murdoch University, South St Murdoch, Western Australia 6155
Certification Of Conformity Ph-+51 & 03000526 Fax-+81 & 9380 6624 email: resiab@rise. murdoch: edu.au
Summary Test Report for Compliance to Australian Standards
Applicant: Leonics Co., Ltd. AS4777 (Grid connection of energy systems via inverters)
Manufacturer. Leonics Co., Ltd.
Report of Tests Performed For:
Product: Grid-connected inverter REGEN POWER PTY LTD
Trademark: Leonics
TEST ITEM DESCRIPTION
Type designation: APOLLO G-304 M2 Type: LECNICS APOLLO G — 204 M2 Nominal Operating Voltage: 20V
Serial no: 95020-1-0508-001 Nominal Operating Frequency: A0 Hz
Technical data: 4.2 kW, Input 230 Vdc, Output 220 Vrms 50 Hz

MNominal Output Power Rating: 4200 W
The submitted sample of the above product has been tested for the following

-Confidential, Not for Publication or Distribution-
standard(s) and showing compliance with the criteria specified within.
Abstract
This summary test report provides the compliance results for the LEONICS APOLLO G —
Standard(s) Test report(s) Issued by 304 M2 tested at ResLab during 1% May o 11™ May 2006 for REGEN POWER PTY LTD
for compliance to AS4777. The full test results are reported in the ResLab REP-RLOGO3-T-
IEEE929-2000  CSSC/B0S/001  CES Solar Cells Testing Center, 0001 rev O.doc. The testing described in this report was conducted according to the
King Mongkut’s University

AS4TTT 2 and AS4777 .3 (Grid connection of energy systems via inverters).
of Technology Thonburi, Thailand

Note: This certificate should be read in conjunction with the issued test }'eport ResLab Test Report Number- REP-RLO603-T-0002
and it, in anyway, does not imply assessment of the series production | Revision NUmber I {5506 Dale I
of the product. -

Revision Comment |
I ] | 22 May 2006 [ Issued Document |
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Dhirayut Chenvidhya o Sharmng it

Director

This document shall not be reproduced. except in full

The tests cowvered by this document have been performed in accordance with NATA requirements which include the
s . 3 : I : - ;
CES Solar Cells Testing Center, King Mongkut’s University of Technology Thonburi uirements of ISOMEC 17025 and are traceable io Australian National Standards of measurament
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PV-Grid Connected system

8,907 KW of Inverter power installed

Thailand 8,140 kW  (for PV Power farm)
750 kW  (for other projects)

Australia 10 kW

Korea 7 kKW

Hybrid system PV-DG, PV-GD-WT , PV-Grid
2,675 kW of Inverter power installed

Thailand 115 kW ( 45 kW, 25 kW, 15 kW x 3)

Malaysia 425 kKW (200 kw, 105 kW, 30 kWx3)
Indonesia 395 kW (120 kW, 90 kW, 25 kWx 5, 15 kW x4)
Mongolia 1,060 kW (100 kW, 60 kWx 11, 60kWx5)
Maldives 115 kW ( 45 kW x2, 25 kW)

India 205 kW (100 kW, 45 kWx 2, 25 kW)

Australia 160 kW (120 kW, 25 kW, 15 kW)

Spain 200 kW (200 kW)
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PV-Grid Connected with PIS System,
460 kWp at TESCO-Lotus Rama 1,
Ekachai Distribution Co.,Ltd.
BANGKOK
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PV-Grid Connected system at
Saint Gobain Sekurit Co., Ltd

Eastern Seaboard Industrial Estage

Rayong, Thailand

Location
14°30’ N
v 101%45' E




Utility scale PV grld connected systems In Thailand

BSP 240 kWp j
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PV-Power Plant 1.64 MWp
BANGKOK SOLAR, Thailand

F——

GTP-503 60 kW x22 units Install on 15 August 2007

{1 ¥BSC The first Mega watt PV power plant in Thailand
LEONICS.
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PV-Power Plant 1.64 MWp
BANGKOK SOLAR, Thailand




PV-Power Farm 1.136 MWp LE ONICS@

BSP-003 Angthong, Thailand oD SO R
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PV-Power Farm 1.136 MWp
BSP-003 Angthong, Thailand
GTP-503 60 kW x18 units
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PV-Power Farm 2.144 MWp LEONICS

BSP-004 Petchaburi, Thailand e s e
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PV-Power Farm 2.144 MWp
BSP-004 Petchaburi, Thailand
GTP-50360 kW x34 units
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PV-Power Farm 1.563 MWp LEONICS.

BSP-OOS Udonthanl_z’ Thalland ADVANCID POWER TECHNOLOGY
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PV-Power Farm 1.563 MWp
BSP-005 Udonthani-2, Thailand
GTP-50360 kW x24 units
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PV-Power Farm 1.012 MWp with Solar Tracking System
891.2 mc-Si + 120.8 kWp a-Si, GTP-507 120 kW x8 units
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SOLAR POWER PLANT
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PV-WT-Diesel Hybrid System
Konday, Uligam and Rhimandoo Island, Maldives

MTP-415F 45 kW x2
MTP-413F 25 kW x1

150 9001 and ISO 14001 Certified

a
[ 1 . -

LEONICS.

ADVAMNCED POWER TECHNOLOGY

415 Vac 3 phase Distribution bus

415 Vac 3 phases sour C bu
. IS S -
l E L= !
-k | g
Il | H H
a3 Ly

= Www.leonics.com = www.leonics.co.th =



LEONICS.

ADVAMNCED POWER TECHNOLOGY

-
| l I LAl "
[ [ (Wind Turbines) . S
(Genaratar)
1 o S
e
unsnimlasns:nallih © 1 mUnsnindzons-ualdih yomnmos |
shodoidoumudo uEEeRANTS {Battery Bank) i
{Grid Connected {Bidirectional Inverter) B J
[ Dynamic Energy
Inverter) Batance (DEB)
R
5
| ‘

AR DUAUS: LU
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(Load Power Meter)
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(Hybrid System Command

Unit (HSCUY)

(GPRS Modem)

MICRO WIND FARM 24 TURBINES 1.8kW - PV HYBRID SYSTEM

1509001 and ISO 14001 Certified
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PV-Diesel Hybrid System 100 kWp
Kapas Island, Malaysia

MTP-616F 60 kW x1
GTP-501 30 kW x3 | =L2
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-Diesel Generator Hybrid Minigr
at Kapas Island, Terang

25.4 kW 9.4 kW AR
PV ARRAY PV ARRAY PV ARRAY
;H__ 150 KW GENERATOR
wl
Control signal :
— e [ [l 100 KW GENERATOR { GENERATOR
=] | ‘E“ Il “ﬁ" | I' ‘E’" H i | CONTROLLER
L ’? ~ — =l Control signal
{ “‘ ) e = = 1] 100 kW GENERATOR
APOLLO APOLLO APOLLO APOLLO
GTP-S01 G-304 G304 G-304
0kW 35 kW 35KW 3.5 kW
R 1
s | ASA8s
T |
1 APOLLO MTP-616F
’ 0 kW
RS485 ’ Bidirectional Inverter
120 CELLS OF BATTERIES
2Vde 20008k Jeell
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' TE SYSTEMCONTROL
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PV-Diesel Hybrid System for MoE
Sabah, Malaysia
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a

Internet

A

School Site

Internet

IDU

PV Array 20.46 kWp

PV Array 11 sirings in parallel and 4 modules in series
= (11 strings x 4 modules) x 165 Wp = 7.26 kWp

TCP/IP

4-20mA Signal form Transducer

800-10kHz
Freq converter

System Monitdr
Unit (SMU) |

PV Array 10 strings in parallel and 4 modules in series
= (10 strings x 4 modules) x 165 Wp = 6.6 kWp

PV Array 10 strings in parallel and 4 modules in series
= (10 sirings x 4 modules) x 165 Wp = 6.6 kWp

" Adapter

30 kW
3 phase 4 wires
415 Vac (Y)

MTP-414F
30 kW Bi-Directional

___ GenStartSignal _

DC to DC Converter

240 Vdc Battery

RS-485

scM-24070  Adapter
MPPT Charge Controller

SCM-24070
MPPT Charge Controller

Adapter

SCM-24070

Inside Rack

MPPT Charge Controller

1500 Ah

System Monitor Unit (SMU) :

1. Display real time information of
-V, |, P pf power per phase of DG
-V, |, P pf power per phase of Inverter
-V, |, P of battery
-V, | Pof PV array
-V, |, P pf power per phase of Load
- Date & Time
- Display System Alarm

2. Real-time monitoring hybrid system through
- Internet Web site

LEONICS

Tile : _Syslem disgram

Project - TNBES.MoE System 20 kWp

Company Restu Malaysia

Tose 120 TFage 1 | Dt - oarTizons
Propared By - MsWialuk | Approve by - Mrwuthipong

ISO 9001 and 1SO 14001 Certified
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PV-Diesel Hybrid System 200 kWp

Banggi Island, Malaysia
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41Sto 11 k¥

146.4 4
150.1 &
146.7 A&

34.4 kw
35.5 kw
34.7 kW

2400 v
5 2400
T 2400V

121.0 A
120.0 4
117.0 A

R 2430V
S 2420V
T 2430V

27.0 kw
27.0 kw
25.0 kw

39.0°C I

9.0 kw

{Heat sink) l
Fuelz%

-.

Alr Temperature

9.0 kw' 32.9 °%

B.0 KW $+

8.0 kw -
25.0 kw

MODE

64.8 kiWp
Total

MTP-61136G
”Ui.‘l kya

51

40438A300000

4

68.04 kivp

Total 1046 kW

955.7 w,!mz

ISO 9001 and I1SO 14001

83.0 % soc
-112.0 4

T+
50K 400
S0Hz 0.8 FF 4-

Total power  85.1 kw

160.0 A

Battery 720 kiwh  Last Equalize Date
480 Vdc 1500 Ah

Certified
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Broome, ECO Resort,
WEST AUSTRALIA

120 kW Inverter
2 KWp x 24 units
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Workshop
Power Meter
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Power Suppl "
RS +++==-p» Current limit contact
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LEONICS.
Title :_SYSTEM DIAGRAM
g Project | Hybrid system . ECO-VILLAGE POWER AUSTRALIA

Company REGEN POWER PTY LTD
‘ssun 200 T T 5o oirzzns
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