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1. Introduction

PT Contained Energy Indonesia (CE) is the leading solar system integrator in Indonesia, providing world-
class engineering, installation, supply and support services to the private and government sector. Our
company has a vision and mission to reduce carbon emission and sustain natural environment in the

world, especially Indonesia.

As solar industry is growing significantly in Indonesia, it requires a trustable and highly-experienced
companies to properly handle the project demands to ensure safety and efficiency of the solar energy
system. Following that, Contained Energy has a long track record of more than 14 years and over 150
successful projects in Indonesia, the Pacific Islands and other tropical and remote areas. So, our standards
of services have been proven to meet the expectation. Our Indonesia-based engineering and project
management teams consist of highly trained and experienced engineers from the Netherlands, Spain and

Indonesia. The pictures below are some of our successful projects.

Figure 1. Off-grid installation in Nikoi Island Figure 2. On-grid Installation in

Figure 3. On-grid installation in Papua Figure 4. AC-Coupling in Loola Eco Resort
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2. Detailed Company Information

2.1. CEl Team
Simon Landsheer, Chief Executive Officer

Simon Landsheer’s appointment as CEO has seen the restructuring of Contained Energy as a registered
Singapore entity with a shift towards a solar leasing investment model. He is also the primary investor
through his investment company Impiro. Simon, 35, is a global entrepreneur, setting up his first business
aged 15 and establishing over 17 companies worldwide, including international telecom group

Silverstreet.
Michael Brouwer, Chief Financial Officer

Michael has more than 25 years of experience in accounting and financial analysis. He has worked in

Holland, USA and for the past eight years in Singapore, Malaysia and Indonesia
Miroslav Dijakovic, Director of Business Development

Miroslav has built his career in a variety of roles working for the Croatian Embassy in Indonesia covering
the region and leading renewable energy companies in Indonesia. Miroslav has intimate knowledge of the
Indonesian business environment, including in-depth knowledge of the renewable energy sector and its

many regulations.
Stefan Jevremovic, Head of Residential Department

Stefan has 5 years of experience in engineering, design, project management and sales of solar PV projects

and solar residential cooling. His interests are EV’s and he is an active investor in stock markets.
Marc Ferra Aldea, Project Director

Marc specializes in PV Design, installation and maintenance, with six years’ professional experience with
construction, electricity and PV solar companies in Spain, India and Indonesia. Marc joined Contained

Energy in 2013.
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Fidel Castro, Junior Project Engineer

BSc in Electrical Engineering of State Islamic University of Sultan Syarif Kasim Riau (UIN Suska Riau). His
focus of study was sustainable energy (energy efficiency and renewable energy). He specializes in PV

system design, both on grid and off grid.
Dionysia Bema Nariswari, Solution Engineer

MSc degree in Energy and Sustainability from University of Southampton, UK. Prior to that, she received
her BSc degree in Mechanical Engineering from Bandung Institute of Technology. Bema specializes in PV

system design, both on grid and off grid.
Nisa Vathona Magetan, Solution Engineer

Nisa received her BSc degree in Electrical Engineering from State Islamic University of Sultan Syarif Kasim

Riau (UIN Suska Riau). She focuses on sustainable energy system design, especially PV System.
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2.2. Installation Reference

Contained Energy is dedicated to provide sustainable and renewable energy solutions to a variety of
sectors including residential, commercial, public, government and communities. The company uses an
integrated approach for the deployment of alternative energy solutions — including designing, supplying,
installing and managing smart and robust energy systems with leading technology, equipment and
innovations, backed by world-class services and support. Contained Energy’s diverse range of energy
systems is custom-engineered to fit the client’s needs whether for a private villa, factory or entire
community. CE is a market-leader in renewable and alternative energy solutions in Indonesia and Oceania;

one of the fastest growing markets for secure, cost-efficient and eco-friendly energy solutions.

Indonesia’s geographic location and tropical climate has seen Contained Energy become experts in using

sustainable materials equipped to last the test of time in extreme heat and cyclone-prone areas.

Below are locations of some of our installations:

(Barma)
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Figure 5. Locations of our Installations
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1. PT Samator Surabaya 1IMWp - Rooftop

R S g, gL } - . . System Specification:

e 1MWp On Grid Solar PV
System

e 300Wp Polycrystalline panel

e ABB Trio 27.6 OUTD

e Aluminum Mounting
Structure

e UV Protected DC Cable

e |P65 Distribution Boxes

System Specification:

e 448kWp On Grid Solar PV
System

REC 275Wp Polycrystalline
panel

ABB Trio 27.6 OUTD
Pilling, Ground Mounted
Structure

UV Protected DC Cable
IP65 Distribution Boxes

3. PT Sampoerna Rungkut Tbk 63kWp — Rooftop
System Specification:

e 63kWp On Grid Solar PV
System

REC 275Wp Polycrystalline
panel

ABB Trio 27.6 OUTD
Aluminum Mounting

Structure
UV Protected DC Cable
IP65 Distribution Boxes
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4. Sidji Hotel Pekalongan 80kWp - Rooftop

System Specification:

e 80kWp On Grid Solar PV System
e 250Wp Polycrystalline panel

e ABB Trio 27.6 OUTD

e Aluminum Mounting Structure
e UV Protected DC Cable

e |P65 Distribution Boxes

5. Bodyshop Jakarta 65kWp — Rooftop

System Specification:

e 65kWp On Grid Solar PV
System

e 300Wp Polycrystalline
panel

e ABB Trio 27.6 OUTD

e Aluminum Mounting
Structure

e UV Protected DC Cable

e |P65 Distribution Boxes




Pulau Bawah & Elang Hybrid PV System CONTAINED
October 19, 2017 Q ENERGY

6. Bay Paradise Ciputat 31kWp - Ballasted Rooftop
System Specification:

e 31Wp On Grid Solar PV
System

e REC275Wp
Polycrystalline panel

e ABBTrio 27.6 OUTD

e Ballasted Mounting
Structure

e UV Protected DC Cable

e |P65 Distribution Boxes

10
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3. Project Team Profile

3.1 Project Organization

3.2 Team Leader Identification

. . . . Years of .
Function/Name Nationality | Age Education ca .S © Email
experience
Bachelor of
Project Manager / . Construction marc.ferra@containeden
S 31 ) . . 7
Marc Ferra Aldea pain Engineering, MSc in years ergy.com
Energy Efficiency
. . Bachelor of Science ) .
Project Engineer / . . fidelcastro@containeden
. Indonesia 22 | (Electrical 1 year
Fidel Castro . . ergy.com
Engineering)
Electro-
Mechanical Bachelor of nova@containedenergy.c
) Indonesia 35 | Mechanical 8 years BY.
Engineer / Nova Engineerin om
Darma Setia g g

11
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Technicians:

- | Wayan Argatha, Diploma 2 of Engineering, BPLE
Tiara Course

- Komang Budiasa, Graduate of Negeri 1 Denpasar
Vocational High School, Electrical Major

- Saputra Winawa, Graduate of Negeri 3 Singaraja

Vocational High School, Electrical Major

With more than 7-year experience in the field, our technicians have been involved in, and completed

many projects. See our project list attached.

12
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4. Solar Photovoltaic System

4.1. Photovoltaic System Overview

A solar photovoltaic (PV) system or solar power system is a renewable energy system, which uses PV
modules to convert sunlight into electricity. The electricity that is being generated can be stored or used
directly, fed back into the grid line or combined with one or more other electricity generators or other
renewable energy sources. A Solar PV system is a very reliable and clean source of electricity that can suit
a wide range of applications such as residences, industry, warehousing, agriculture, etc. The main

components of this system consist of:
1. Solar/PV panel: Converts solar energy to electricity (DC current)
2. Inverter/Charger: Converts DC/AC to AC/DC current

3. System Electrical Distribution Board: Distributes and protects the electrical power system

TUVRheinland

REC  ABB

I Schutten

il ce

Figure 6. PV module Figure 7. Solar inverter
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On-grid solar power is by far the easiest and most economical way of using solar energy. Photovoltaic (PV)
panels mounted on the roof generate DC electricity that is being sent to an inverter, which converts the

DC electricity into standard 220V/50 Hz (or 380V 3-phase) AC electricity and ‘synchronizes’ it with the
power grid (PLN).

2
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Figure 8. On-grid PV system schematic

Thus, the power/energy created by the solar modules is simply being deducted from the power/energy

you purchase from the power grid (PLN).

3000
2500 /\/’/\\
2000 / \
1500 A PV GENERATION
\ = OFFICE LOAD
1000 ~ = NETT PLN PURCHASE
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O T T T T T T T T T T T T T T T T T T T T T T T 1
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— — — — — o o

Figure 9. Electricity consumption and generation graph
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4.2. Photovoltaic System Description

PT CEl proposes 266,680Wp of off-grid PV system in the rooftop of buildings in Pulau Bawah and Pulang
Elang. The system consists of 904 modules of REC 295 TP2S and 12 SMA inverters in total, spreads

between 15 buildings and villas on 2 islands.

The proposed system will be connected to the distribution panel at the genset room at Pulau Bawah. The
266.68 kWp of PV System is projected to produce 342 MWh of energy annually using Sunny Design
simulation. The location is set to Singapore as it was the closest available location on Sunny Design. PVSyst

is not used as there is limitation to use only one orientation per off grid system.

The mounting system used is an aluminum mounting with custom made O clamp for bamboo rooftop.

Further inspection of rooftop’s structure is needed to have clearer size and quotation.

PV Arrangement

Building Tilt  |Mo.Building |Azimuth  |No. OF modules{Total Modules |Total kwp | Imrrerter Total Inverter |Total Energy ield (Mt
wiatar Villa WS 45 2 /130 B4 128 3776 SMA STP 15000TL-10 2

water villa ESwW a5 1 Bl Bl ] 1!.!-5] S84 STP 15000TL-10 1

Office, Clinic, Staff Bdg Type IS &6 20 4| amf13s = 168 49.56 SHAA ST 50-80 1
Kitches, S1af1 Bap Type 1W B Type 3 20 3 a5-115 &2 126 irAT S84 ST 15000TL-10 2

G House 20 1 asfaas [ 56 16.52)  SMASTP 15000TL-10 1

Willa 1 & 2 Elang 20 ¥ as/l-135 B 168 49.56 SMA ST J0000 TL-30 i

willa 3 Elang 20 1] asias B B4 24.78  sMa ST 20000 TL-30 1

Langhouse Elang 20 1|  as/.13s 10 110 32.45]  SMA STP 1S000TL-10 2

Total 15 | a0 20t 12 31,98

For this initial design, the interconnection point for both island is planned to be located in the genset room
on Pulau Bawah. Because all the battery and inverters is going to take spaces, we will build a power house

on available spaces on Pulau Bawah.

The main difference between Hybrid system and Offgrid system is the absence of battery. Hybrid system
doesn’t use battery bank and battery inverter, but it use SMA fuel save controller to control the power

output of the genset.

15
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4.3. System Component Summary

“

No | Components

Specification

1 | PV Module

e Units

e Rated Power
e Total Power

e Solar Cell Type
e Dimension

REC 295 TP2S

904 modules
295Wp/module
266.68 kWp
Polycrystalline Silicon
1675 X997 X 38 mm

e Efficiency 17.7 %
2 Inverter SMA STP 15000TL
e Units 8 unit
e Rated AC Power 15,000 W
¢ Voltage / frequency 230V /50Hz
e Dimension 665 X 690 X 265 mm
e Max Efficiency 98.2 %
Inverter SMA STP 20000TL
e Units 3 unit
e Rated AC Power 20,000 W
¢ Voltage / frequency 230V /50Hz
e Dimension 665 X 690 X 265 mm
o Max Efficiency 98.5 %
Inverter SMA STP Corel 50
e Units 1 unit
e Rated AC Power 50,000 W
e Voltage / frequency 230V /50Hz
e Dimension 621 X 733 X569 mm
e Max Efficiency 98 %

4. | Electrical Distribution

e DCand AC protections

e |P65 Connectors and enclosures

e Solar PV cable UV resistant and flame
retardant

5. | Monitoring System

e Monitoring Display: Sunny Portal
e SMA Sensor Box

CONTAINED
ENERGY

16
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4.4. Monitoring System

Monitoring is installed to control and overview the solar system performance. The proposed control and

monitoring system is SMA Webconnect and will be displayed on Sunny Portal.
SMA Webconnect

Ideally suited for online monitoring of small PV systems with up to four inverters, Webconnect provides
free access to Sunny Portal and Sunny Places, the community portal. It’s simple to use, requiring only
Internet access and a DSL router. Following the simple installation of the factory-integrated inverter
interface, Webconnect commissioning is plug-and-play. Once configured, key system data can be
accessed and displayed in a clear format whenever needed. Furthermore, Sunny Places now offers PV
system operators the opportunity to exchange ideas with other users and compare their systems to

others in the community.

One of the great advantages of Webconnect is the direct transfer of data from the inverter to the Sunny
Portal and Sunny Places—without any other SMA devices. In addition to the integrated Webconnect
functionality, all it takes is Internet access and a DSL router. With system data clearly displayed in Sunny
Places and the Sunny Portal, users can get an overview of their system, compare it with others and

communicate with other system operators.

Typical
_ system design

o Power generation
@s (@ E.g. Sunny Tripower with
’ 3 © Webconnect data module
=
L e @ PV array
o |
- - o~ PV system monitoring

® Sunny Explorer

g
~ Sunny Portal/Sunny Places
1
C. / (@ Mobile access

17
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Sunny Portal

Sunny Portal is an Internet portal for the monitoring of systems as well as the visualization and
presentation of system data. With Sunny Portal, PV system operators and installers can access key system
data anytime, anywhere. They can also analyze measured values and visualize and compare yields,
meaning that even minor deviations can be detected and resolved quickly. Sunny Portal is the biggest PV
monitoring portal, * with over 250,000 registered systems world-wide and more than 14 GW of monitored
PV power in over 160 countries.

Sunny Portal visualizes all yield data conveniently and concisely:

e Live system status data « IV Syatem Data

e Information about current energy S NI gt
flow (purchased electricity, battery 7 Rkl E s : e
charging) e — e

e Monitors communication to the u f 25_13‘_, ‘ 12,
portal

e Monitors inverter performance ¥ oten biermetios maradechan

= i .
e Weather information for location Iﬂ 1;"":‘]" '.Q: A Q

Sunny Portal offers specialist views of the energy vyields, taking into consideration the requirements of
different system types. The Sunny Portal features optimal possibilities for analyzing measured values and

visualizing yields, whether you need a data table or a diagram.

Enorgy Balance &9

Ony

AN

- gt it o oy A,/\\_/\/V\MA/\A- L
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4.5.

A.

REC 295TP2S

Major Equipment Features

Norwegian PV Manufacturer R E C
17.4 % of Efficiency

IP67 junction box for long-term weather endurance
10-year product warranty, 25-year linear power output warranty (max
digression in performance of 0.7% p.a.)

Inverters: SMA STP 15000TL, 20000TL, CORE1 50

German technology
Flexible and dependable one-phase string inverter

Independent dual MPPT input to maximize yield

Warranty 5 years (extendable)

C. Weather Sensors

German technology

Rapid error detection via continuous target-actual comparison of
plant performance

Precise acquisition of irradiation intensity, module temperature
and ambient temperature

Easy installation on the solar generator

19
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D.

Cabling

Solar cable (tinned copper, and XLPE insulated for the marine cable)
1000V rating

Halogen free

Flame Retardant

UV and marine protection

“

CONTAINED
ENERGY
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4.6. Solar Photovoltaic System Quote

4.6.1 Total Quote for All Systems

Amount Unit Quote
Solar module $128,006.40
REC25TP25 266, 680.00|Wp
Module amount 80| pcs
Inverters 486,900.00,
SMA STP 15000TL-10 Blpcs
SMA STP 20000TL-30 3|pcs
SMA Corel 50-40 1|pcs
Weather Station 2|pcs
SMA Fuel Save Controller 1|pcs
Mounting Systems 524,004.60
Bamboo mounting sysem 56.64|Wp
Galvalum roof mounted 266, 623.36/Wp
Cables & Conduits 5102,638.00
Solar Cable xdmma2 240|meter
NYY 225 mmz2 + PE Ix16mm2 A00|meter
MNYY 435 mm2 + PE Ix16mma2 S0{meter
¥LPE £300 mm2 2000{meter
Conduit Pipe+ Fittings for Outdoor 200|meter
Cable Tray for Indoars 150|meter
Grounding for Structure Commerdal 1lset
Labelling 1lset
Switch Gear %18,500.00
AC Combiner Box [ Input 7 MCB 324, MCE 1004 / Output 1 MCCB 2204) 1|set
ACCombiner Box (Input MCB MCEB 3248, 3 MCB 404 / Output MCCE 1904) 1|set
Interconnection Equipment [Power Meter and MCCB) 1fset
Installation 548,900.00
Site Supervisor 240|man.day 3
Safety Officer B0|man.day 3
Installers A80|man. day S
Lol Labor S60|days
Flight return (Bali-Riau) Blset
Civil Work £14,000.00
Powerhouse 1 unit|
Engineering and test-commissioning 519,500.00
Engineering design 20|eng.days
Test and Commissioning 10|eng.days
Projed Management 60|eng.days
Training and Dooumentaion 1lset
Flight return [Bali-Batam) 10|set
Miscellaneous $33,885.45
Mobilzaion and Demobilization 1|set
Ladder 3|manth
Safety Equipment 1fset
Sub Total $486,334.44
Total/Wp (excl. 109 PPN) $1.824

21
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Solution Price (USD)

266.7kWp On-Grid PVSystem USD 486,335

5. Warranties, Notes, Delivery and Payment Terms:

Warranties:

e Solar modules : 10 years product warranty and 25 years performance warranty

e |nverter : 5 years

e Mounting System : 10 years material guarantee and 25 years product lifetime

e Installation : 1 year from Contained Energy (extendable to a total of 3! or 52 years)
Notes:

e Quoteincludes:

o System engineering design

o Supply and installation of equipment for PV system

o Free SMA Sunny Portal access among inverter life time

o Warranties
e Quote excludes:

o Temporary facility (water, electrical power, etc), to be provided by owner
Internet connection and quota for the monitoring
Transportation of materals to and from site
Food and Accommodation during the project
Civil works
10% PPN

O O O O O

Notes:
e Delivery terms: Equipment delivery to site 4-6 weeks from DP transfer proof3

Payment terms:
o 40 % down payment
o 20 % on proof of shipping solar modules
o 10% prior to equipment delivery to site
o 20% after competition
o 10% after commissioning

e Commercial invoice will be made in Indonesian Rupiah, subjected to the CIMB clicks sell rate of the
date when the invoice is issued (Faktur Pajak will be issued after receipt of the payment)

22
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6. Conclusion

We hope and trust that this proposal, although preliminary and subject to further detailing after site
inspections and discussions, is clear and attractive and we look forward to discussing it in more detail

at your convenience.

Kind Regards,
Miroslav Dijakovic

Director of Business Development

23
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7. Appendices

7.1. Sunny Design Simulation

CONTAINED
ELComaned Enemgy indoness
Tractebel - Engie PT Contained Energy Indonesa

GRAHA MOBILKOM LT 2

JALAN RADEN SALEH RAYA NO., 53, CIKINI

JAKARTA PUSAT 10330, DKI INDONESIA
+6221 39699863

Project name: Tractebel 60p offgrid v6 Location: Singapore / Singapore
Project number:

Gad voltage: 230V (230V / 400V)
System overview Water Villa E/W

32 x REC Solar AS REC 295 TP2 (TwinPeak 2) (02/2017) (PV array 1)
Aziruth segie 50 *, Tilt anghe 45 °, Mounteng type Rood, Prak power 944 kWp

32 x REC Solar AS REC 295 TP2 (TwinPeak 2) (02/2017) (PV array 2)
Azmuth angle: -90 *, Tilt angle: 45 *, Mounbing type: Rook, Peak power: 9.44 kWp

B 1 xsTP 150007130
System overview Water Villa N/S

64 x REC Solar AS REC 295 TP2 (TwinPeak 2) (02/2017) (PV array 1)
Anmuth argie: 0 °, Tilt angle 45 *, Mourtting type: Rool Peak power: 1885 kWp

64 x REC Solar AS REC 295 TP2 (TwinPeak 2) (02/2017) (PV array 2)
Anmuth angle: 120 *, Tik angle: 45 °, Mounting type: Roof, Peak power 1828 k'Wp

B 1 x5TP 15000TL-30 B 1 xsTP 150007L-30

System overview 42panels bullding NE-SW

63 x REC Solar AS REC 295 TP2 (TwinPeak 2) (02/2017) (PV array 1)
Anmuth angle: 45 *, Tilt angle: 20 *, Mountng type: Rood. Peak power: 16.59 kWp

63 x REC Solar AS REC 295 TP2 (TwinPeak 2) (02/2017) (PV array 2)
Azimuth angle: 1135 % Tt angle: 20 *, Mounting type: Roof, Peak power 1859 kWp

¥ 1 x5t 100007120 B 1 x5 100007120
¥ 1 x5 100007120
System overview 42panels building NW-SE

84 x REC Solar AS REC 295 TP2 (TwinPeak 2) (02/2017) (PV array 1)
Aznmuth angle: -45 *, Titt angle: 20 *, Mounting type: Rocf, Peak power 24.78 KWp

84 x REC Solar AS REC 295 TP2 (TwinPeak 2) (02/2017) (PV array 2)
Anmuah aogie’ 135 Tilt angle: 20 *, Mounting type: Rood, Peak power: 2478 KWp

¥ 2«5t 100001120 ¥ 2xs7P 100001120

/25

“

CONTAINED
ENERGY
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Project overview

System overview GM House

28 x REC Solar AS REC 295 TP2 (TwinPeak 2) (02/2017) (PV array 1)
Azimuth anghe: 45 °, Tilt angle: 20 *, Mounting type: Roof, Peak power: 826 kWp

28 x REC Solar AS REC 295 TP2 (TwinPeak 2) (02/2017) (PV array 2)
Azimuth angle: -135 *, Tilt angle: 20 *, Mounting type: Roof. Peak power: B.26 kWp

B 1xsTP15000TL-30
System overview Villa 3

42 x REC Solar AS REC 295 TP2 (TwinPeak 2) (02/2017) (PV array 1)
Azimuth angle: -45 *, Tilt angle: 20 *, Mounting type: Roof, Peak power, 12.39 kWp

42 x REC Solar AS REC 295 TP2 (TwinPeak 2) (02/2017) (PV array 2)
Azimuth angle: 135 *, Tilt angle: 20 *, Mounting type: Roof, Peak power: 12,39 kWp

B 1xsTP20000TL-30

System overview Villa 1 and 2

84 x REC Solar AS REC 295 TP2 (TwinPeak 2) (02/2017) (PV array 1)
Azimuth angle: 45 °, Tilt angle: 20 *, Mounting type: Roof, Peak power: 24.78 kWp

84 x REC Solar AS REC 295 TP2 (TwinPeak 2) (02/2017) (PV array 2)
Azimuth angle: <135 *, Tilt angle: 20 *, Mounting type: Roof, Peak power: 24.78 kWp

B 2 xsTP20000TL-30
System overview Longhouse

55 x REC Solar AS REC 295 TP2 (TwinPeak 2) (02/2017) (PV array 1)
Azimuth angle: 45 *, Tilt angle: 20 *, Mounting type: Roof, Peak power: 16.23 kWp

55 x REC Solar AS REC 295 TP2 (TwinPeak 2) (02/2017) (PV array 2)
Azimuth angle: -135 *, Tilt angle: 20 *, Mounting type: Roof, Peak power: 16.23 kWp

B 1 xsTP15000TL-30 B 1 xsTP15000TL-30
System Components
Storage system
1 x MC-Box-36.3 Batteries: Lithium
".f\ 36 x s‘mﬂy lsland 8.0H Total norminal capacity: 631.20 kWh (eguates to 14400 Ah at C10)

Of which can be utilized: 552 96 kWh (equates to 11520 Ah at C10)

Genset

VW Active power: 298 kW Average anergy efficiency: 3.50 KWh/

2/25



Pulau Bawah & Elang Hybrid PV System
October 19, 2017

Project overview

PV design data

Total number of PV modules:

Peak power:

Number of PV inverters:

Nominal AC power of the PV inverters:
AC active power:

Active power ratio;

Max available PV energy*:

Energy usability factor

904
266,68 kWp
16

22000 kW
220,00 kW
825 %
33894 MWh
999%

Spec. energy yield":

Line losses (in % of PV energy:
Unbalanced load:

Used PV energy:

Used PV share:

PV share of the energy supply (during
the dayk

Average annual solar fraction:

CONTAINED
b‘, ENERGY

1271 kWh/kWp
146 %

0.00 VA

33894 MWh
100 %

286 %

142 %

Signature

*Important: The yield values displayed are estimates. They are determined mathematically. SMA Solar Technology AG accepts no
responsibility for the real yield value which can deviate from the yield values displayed here. Reasons for deviations are various external
conditions, such as soiling of the PV modules or fluctuations in the efficency of the PV madules
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Pulau Bawah & Elang Hybrid PV System CONTAINED
October 19, 2017 Q ENERGY

Evaluation of design

Project name: Tractebel 60p offgrid v6 Location: Singapore / Singapore
Project number. Ambient temperature:
Annual extreme low temperature: 22 °C
Average high Temperature: 30 *C
Water Villa E/W Annual extreme high temperature: 35 °C

1 x STP 15000TL-30 (PV system section 1)

Peak power: 18,88 kwWp

Total number of PV modules: 64

Number of PV mverters: 1

Max. DC power (cos @ = 1) 15.33 kW

M AC active power (cos @ = 1) 15.00 kW

Gnd voltage: 230V (230V / 400V)
Nominal power ratio: 81 %
Dimensioning factor: 1259 % STP 15000TL-30
Displacement power factor cos 4 1

PV design data

Input A: PV array 1

32 x REC Solar AS REC 295 TP2 (TwinPeak 2) (02/2017), Azimuth angle: 50 *, Tilt angle: 45 *, Mounting type: Roof

Input B: PV array 2
32 x REC Solar AS REC 295 TP2 (TwinPeak 2) (02/2017), Azimuth ange: -90 %, Tilt angle: 45 *, Mounting type: Roof

Input A: Input B:
Number of strings. 2 2
PV modules per string: 16 16
Peak power (input): 944 kWp 944 kWp
Typical PV voltage: e 461V 6 461V
Min. PV voltage: 439V 439V
Min. DC woltage (Grid voltage 230 V) 150V 150V
Max. PV voltage; a 630V Q 630V
Max. DC voltage: 1000V 1000 vV
Maix. MPP current of PV array: & 1834 & ra3a
Max. cperating input current per MPPT 33A 33A

PV/Inverter compatible
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Pulau Bawah & Elang Hybrid PV System CONTAINED
October 19, 2017 Q ENERGY

Evaluation of design

Project name: Tractebel 60p offgrid v6 Location: Singapore / Singapore
Project number. Ambient temperature:
Annual extreme low temperature: 22 °C
Average high Temperature: 30 *C
Water Villa N/S Annual extreme high temperature: 35 °C

1 x STP 15000TL-30 (PV system section 1)

Peak power: 18,88 kwWp

Total number of PV modules: 64

Number of PV mverters: 1

Max. DC power (cos @ = 1) 15.33 kW

M AC active power (cos @ = 1) 15.00 kW

Gnd voltage: 230V (230V / 400V)
Nominal power ratio: 81 %
Dimensioning factor: 1259 % STP 15000TL-30
Displacement power factor cos 4 1

PV design data

Input A: PV array 1

32 x REC Solar AS REC 295 TP2 (TwinPeak 2) (02/2017), Azimuth angse: 0 *, Tilt angle: 45 *, Mounting type: Roof

Input B: PV array 1
32 x REC Solar AS REC 295 TP2 (TwinPeak 2) (02/2017), Azimuth anghe: 0 *, Tilt angie: 45 *, Mounting type: Rool

Input A: Input B:
Number of strings. 2 2
PV modules per string: 16 16
Peak power (input): 944 kWp 944 kWp
Typical PV voltage: e 461V 6 461V
Min. PV voltage: 439V 439V
Min. DC woltage (Grid voltage 230 V) 150V 150V
Max. PV voltage; a 630V Q 630V
Max. DC voltage: 1000V 1000 vV
Maix. MPP current of PV array: & 1834 & ra3a
Max. cperating input current per MPPT 33A 33A

PV/Inverter compatible
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Pulau Bawah & Elang Hybrid PV System CONTAINED
October 19, 2017 Q ENERGY

Evaluation of design

Project name: Tractebel 60p offgrid v6 Location: Singapore / Singapore
Project number. Ambient temperature:
Annual extreme low temperature: 22 °C
Average high Temperature: 30 *C
Water Villa N/S Annual extreme high temperature: 35 °C

1 x STP 15000TL-30 (PV system section 2)

Peak power: 18,88 kwWp

Total number of PV modules: 64

Number of PV mverters: 1

Max. DC power (cos @ = 1) 15.33 kW

M AC active power (cos @ = 1) 15.00 kW

Gnd voltage: 230V (230V / 400V)
Nominal power ratio: 81 %
Dimensioning factor: 1259 % STP 15000TL-30
Displacement power factor cos 4 1

PV design data

Input A: PV array 2

32 % REC Solar AS REC 295 TP2 (TwinPeak 2) (02/2017), Azimuth angle: 180 *, Tit angle: 45 *, Mounting type: Roof

Input B: PV array 2
32 x REC Solar AS REC 295 TP2 (TwinPeak 2) (02/2017), Azimuth angle: 180 *, Tilt angle: 45 *, Mounting type: Rool

Input A: Input B:
Number of strings. 2 2
PV modules per string: 16 16
Peak power (input): 944 kWp 944 kWp
Typical PV voltage: e 461V 6 461V
Min. PV voltage: 439V 439V
Min. DC woltage (Grid voltage 230 V) 150V 150V
Max. PV voltage; a 630V Q 630V
Max. DC voltage: 1000V 1000 vV
Maix. MPP current of PV array: & 1714 & aa
Max. cperating input current per MPPT 33A 33A

PV/Inverter compatible
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Pulau Bawah & Elang Hybrid PV System CONTAINED
October 19, 2017 Q ENERGY

Evaluation of design

Project name: Tractebel 60p offgrid v6 Location: Singapore / Singapore
Project number. Ambient temperature:
Annual extreme low temperature: 22 'C
Average high Temperature: 30 *C
42panels building NE-SW Annual extreme high temperature: 35 *C

1 x STP 10000TL-20 (PV system section 1)

Peak power: 12,39 kwp

Total number of PV modules: 42

Number of PV mverters: 1

Max. DC power (cos @ = 1) 10.25 kW

Maox AC active power (cos @ = 1) 10.00 kW

Gnd voltage: 230V (230V / 400V)
Nominal power ratio: 83 %
Dimensioning factor: 1239 % STP 10000TL-20
Displacement power factor cos ¢ 1

PV design data

Input A: PV array 1

21 x REC Solar AS REC 295 TP2 (TwinPeak 2) (02/2017), Azimuth ange: 45 *, Tilt angle: 20 *, Mounting type: Roof

Input B: PV array 1
21 x REC Solar AS REC 295 TP2 (TwinPeak 2) (02/2017), Azimuth anghe: 45 *, Tilt angle: 20 *, Mounting type: Roof

Input A: Input B:
Number of strings. 1 1
PV modules per string: 21 21
Peak power (iInput): 6.20 K¥Wp 620 kWp
Typical PV voltage: @ 605V 9 sosv
Min. PV voltage: 577V 57TV
Min. DC woltage (Grid voltage 230 V) 150V 150V
Max. PV voltage: e 827 v @ 821 v
Max. DC voltage: 1000V 1000V
Max. MPP current of PV array: Q@ o1r @ 214
Max. operating input current per MPPT: 1BA 10A
Max. mnput short-circuit current per MPPT. 25 A 15A
Photovoltaic Output Circuit Current: @ a7a & 974

PV/Inverter partly compatible

PV array and inwerter type are only conditionally compatible, since the inverter is undersized in this combination {< 86 %).
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Pulau Bawah & Elang Hybrid PV System CONTAINED
October 19, 2017 Q ENERGY

Evaluation of design

Project name: Tractebel 60p offgrid v6 L ion: Singapore / Singap
Project number. Ambient temperature:

Annual extreme low temperature: 22 'C
Average high Temperature: 30 *C
42panels building NE-SW Annual extreme high temperature: 35 °C

1 x STP 10000TL-20 (PV system section 2)

Peak power: 12,39 kwp

Total number of PV modules: 42

Number of PV mverters: 1

Max. DC power (cos @ = 1) 10.25 kW

Maox AC active power (cos @ = 1) 10.00 kW

Gnd voltage: 230V (230V / 400V)
Nominal power ratio: 83 %

Dimensioning factor: 1239 % STP 10000TL-20
Displacement power factor cos ¢ 1

PV design data

Input A: PV array 1

21 x REC Solar AS REC 295 TP2 (TwinPeak 2) (02/2017), Azimuth angse: 45 *, Tilt angle: 20 *, Mounting type: Roof

Input B: PV array 2
21 x REC Solar AS REC 295 TP2 (TwinPeak 2) (02/2017), Azimuth angle: -135 ", Tilt angle: 20 *. Mounting type: Roof

Input A: Input B:
Number of strings. 1 1
PV modules per string: 21 21
Peak power (iInput): 6.20 K¥Wp 620 kwWp
Typical PV voltage: @ 605V 9 sosv
Min. PV voltage: 577V 57TV
Min. DC woltage (Grid voltage 230 V) 150V 150V
Max. PV voltage; e 827 vV 6 821V
Max. DC voltage: 1000V 1000V
Max. MPP current of PV array: Q@ o1r @ 214
Max. operating input current per MPPT: 1BA 10A
Max. mnput short-circuit current per MPPT. 25 A 15A
Photovoltaic Output Circuit Current: Q 97 A e 97 A

PV/Inverter compatible
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Pulau Bawah & Elang Hybrid PV System CONTAINED
October 19, 2017 Q ENERGY

Evaluation of design

Project name: Tractebel 60p offgrid v6 L ion: Singapore / Singap
Project number. Ambient temperature:

Annual extreme low temperature: 22 'C
Average high Temperature: 30 *C
42panels building NE-SW Annual extreme high temperature: 35 °C

1 x STP 10000TL-20 (PV system section 3)

Peak power: 12,39 kwp

Total number of PV modules: 42

Number of PV mverters: 1

Max. DC power (cos @ = 1) 10.25 kW

Maox AC active power (cos @ = 1) 10.00 kW

Gnd voltage: 230V (230V / 400V)
Nominal power ratio: 83 %

Dimensioning factor: 1239 % STP 10000TL-20
Displacement power factor cos ¢ 1

PV design data

Input A: PV array 2

21 x REC Solar AS REC 295 TP2 (TwinPeak 2) (02/2017), Azimuth angse: -135 *, Tilt angle: 20 *, Mounting type: Roof

Input B: PV array 2
21 x REC Solar AS REC 295 TP2 (TwinPeak 2) (02/2017), Azimuth angle: -135 ", Tilt angle: 20 *. Mounting type: Roof

Input A: Input B:
Number of strings. 1 1
PV modules per string: 21 21
Peak power (input): 6.20 K¥Wp 620 kwWp
Typical PV voltage: @ 605V 9 sosv
Min. PV voltage: 577V 57TV
Min. DC voltage (Grid voltage 230 V) 150V 150V
Max. PV voltage; e 827 vV 6 821V
Max. DC voltage: 1000V 1000V
Max. MPP current of PV array: Q@ o1r @ 214
Max. operating input current per MPPT: 1BA 10A
Max. mnput short-circuit current per MPPT. 25 A 15A
Photovoltaic Output Circuit Current: Q 97 A e 97 A

PV/Inverter compatible
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Pulau Bawah & Elang Hybrid PV System CONTAINED
October 19, 2017 Q ENERGY

Evaluation of design

Project name: Tractebel 60p offgrid v6 L ion: Singapore / Singapore
Project number Ambient temperature:

Annual extreme low temperature: 22 °C
Average high Temperature: 30 *C
42panels building NW-SE Annual extreme high temperature: 35 °C

2 x STP 10000TL-20 (PV system section 1)

Peak power: 24,78 kWp

Total number of PV modules: B4

Number of PV mverters: 2

Max. DC power (cos @ = 1k 10.25 kW

Maox. AC active power (cos @ = 1) 10.00 kW

Gnd voltage: 230V (230V / 400V)

Nominal power ratio: 83 %

Dimensioning factor: 1239% STP 10000TL-20

Displacement power factor cos ¢ 1

PV design data

Input A: PV array 2

42 % REC Solar AS REC 295 TP2 (TwinPeak 2) (02/2017), Azimuth ange: 135 *, Tilt angle: 20 ¥, Mounting type: Roof
Input A: Input B:

Number of strings: 2

PV modules per string: 21

Peak power (input): 1239 kWp

Typical PV voltage: @ 605V

Min. PV voltage 5TV

Min. DC voltage (Geid voltage 230 V) 150V 150V

Max. PV voltage: Q 827 v

Max. DC voltage: 1000 V 1000V

Max. MPP current of PV array: e 1834

Max. operating input current per MPPT: 18A 104

Max. input short-circuit current per MPPT; 25 A 15A

Photovoltaic Output Circust Current: e 193 A

PV/Inverter compatible
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Pulau Bawah & Elang Hybrid PV System
October 19, 2017

Evaluation of design

Project name: Tractebel 60p offgrid v6
Project number.

42panels building NW-SE

2 x STP 10000TL-20 (PV system section 2)

Peak power:

Total number of PV modules:
Number of PV mverters:
Max. DC power (cos @ = 1)

Max AC active power (cos @ = 1)
Gnd voltage:

Nominal power ratio:
Dimensioning factor:
Displacement power factor cos ¢

PV design data

Input A: PV array 1

24,78 kWp
B4

2

1025 kwW
10.00 kW

230V (230V / 400V)

83 %
1239 %
1

CONTAINED
Q‘, ENERGY

L .'I.S‘,.. w/n,,.t
Ambient temperature:

Annual extreme low temperature: 22 °C
Average high Temperature: 30 *C
Annual extreme high temperature: 35 °C

STP 10000TL-20

42 % REC Solar AS REC 295 TP2 (TwinPeak 2) (02/2017), Azimuth angse: -45 *, Tilt angle: 20 *, Mounting type: Roof

Number of strings:
PV modules per string:
Peak power (input):

Typical PV voltage:
Min. PV voltage:
Min. DC voltage (Geid voitage 230 V)

Max. PV voltage:
Max. DC voltage:

Max. MPP current of PV array:

Max. operating input current par MPPT:
Max. input short-circuit current per MPPT;
Photovoltaic Output Circuit Current:

PV/inverter partly compatible

Input A:

2

21

1239 kWp

& sosv

5TIV
150V

& sa7v

1000 V

& 1834

18A
25A

& 1934

Input 8:

1000V

104
15A

PV array and inverter type are only conditionally compatible, since the inverter is undersized i this combination (< 88 %)
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Pulau Bawah & Elang Hybrid PV System CONTAINED
October 19, 2017 Q ENERGY

Evaluation of design

Project name: Tractebel 60p offgrid v6 Location: Singapore / Singapore
Project number. Ambient temperature:
Annual extreme low temperature: 22 °C
Average high Temperature: 30 *C
GM House Annual extreme high temperature: 35 °C

1 x STP 15000TL-30 (PV system section 1)

Peak power: 16.52 kWp

Total number of PV modules: S6

Number of PV mverters: 1

Max. DC power (cos @ = 1) 15.33 kW

M AC active power (cos @ = 1) 15.00 kW

Gnd voltage: 230V (230V / 400V)
Nominal power ratio: 93 %

Dimensioning factor: 101 % STP 15000TL-30
Displacement power factor cos 4 1

PV design data

Input A: PV array 1

28 x REC Solar AS REC 295 TP2 (TwinPeak 2) (02/2017), Azimuth angse: 45 *, Tilt angle: 20 *, Mounting type: Roof

Input B: PV array 2
28 x REC Solar AS REC 295 TP2 (TwinPeak 2) (02/2017), Azimuth angle: -135 ", Tilt angle: 20 *, Mounting type: Roof

Input A: Input B:
Number of strings. 2 2
PV modules per string: 14 14
Peak power (input): 8.26 KWp 826 kWp
Typical PV voltage: e 403V 6 403 v
Min. PV voltage: B4V EL 2R
Min. DC woltage (Grid voltage 230 V) 150V 150V
Max. PV voltage: & ss2v Q ss2v
Max. DC voltage: 1000V 1000 v
Maix. MPP current of PV array: & 1834 & ra3a
Max. cperating input current per MPPT 33A 33A

PV/Inverter compatible

12/25



Pulau Bawah & Elang Hybrid PV System
October 19, 2017

Evaluation of design
Project name: Tractebel 60p offgrid v6

Project number.

Villa 3

1 x STP 20000TL-30 (PV system section 1)

Peak power: 24,78 kWp
Total number of PV modules: B4
Number of PV mverters: 1
Max. DC power (cos @ = 1k 2044 kW
M AC active power (cos @ = 1) 20.00 kW
Gnd voltage: 230V (230V / 400V)
Nominal power ratio: 82 %
Dimensioning factor: 1239%
Displacement power factor cos 4 1

PV design data

Input A: PV array 1

CONTAINED
Q" ENERGY

Location: Singapore / Singapore
Ambient temperature:

Annual extreme low temperature: 22 °C
Average high Temperature: 30 *C
Annual extreme hgh temperature: 35 °C

STP 20000TL-30

42 x REC Solar AS REC 295 TP2 (TwinPeak 2) (02/2017), Azimuth angle: -45 *, Tilt angle: 20 *, Mounting type: Roof

Input B: PV array 2

42 x REC Solar AS REC 295 TP2 (TwinPeak 2) (02/2017), Azimuth angle: 135 *, Tilt angle: 20 °, Mounting type: Roof

Input A:
Number of strings. 2
PV modules per string: 21
Peak power (nput). 1239 kWp
Typical PV voltage: e 605V
Min. PV voltage: STV
Min. DC voltage (Grid voltage 230 V) 150V
Max. PV voltage; a 827 v
Max. DC voltage: 1000V
Maix. MPP current of PV array: & 1834
Max. cperating input current per MPPT 33A

PV/Inverter compatible

13/25

Input B:

2

21

12.39 kWp

& sosv
STV
150 V

Q srv

1000V

& ra3a
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Pulau Bawah & Elang Hybrid PV System CONTAINED
October 19, 2017 Q ENERGY

Evaluation of design

Project name: Tractebel 60p offgrid v6 Location: Singapore / Singapore
Project number. Ambient temperature:
Annual extreme low temperature: 22 °C
Average high Temperature: 30 *C
Villa 1 and 2 Annual extreme high temperature: 35 *C

2 x STP 20000TL-30 (PV system section 1)

Peak power: 49.56 kwWp

Total number of PV modules: 168

Number of PV mverters: 2

Max. DC power (cos @ = 1k 2044 kW

M AC active power (cos @ = 1) 20.00 kW

Gnd voltage: 230V (230V / 400V)
Nominal power ratio: 82 %

Dimensioning factor: 1239% STP 20000TL-30
Displacement power factor cos 4 1

PV design data

Input A: PV array 1

42 % REC Solar AS REC 295 TP2 (TwinPeak 2) (02/2017), Azimuth angse: 45 *, Tilt angle: 20 *, Mounting type: Roof

Input B: PV array 2
42 x REC Solar AS REC 295 TP2 (TwinPeak 2) (02/2017), Azimuth anghe: -135 *, Tilt angle: 20 *, Mounting type: Roof

Input A: Input B:
Number of strings. 2 2
PV modules per string: 21 21
Peak power (input): 1239 kWp 1239 kWp
Typical PV voltage: e 605V 6 605V
Min. PV voltage: 517V 57TV
Min. DC woltage (Grid voltage 230 V) 150V 150V
Max. PV voltage: Q sy Q v
Max. DC voltage: 1000V 1000 v
Maix. MPP current of PV array: & 1834 & ra3a
Max. cperating input current per MPPT 33A 33A

PV/Inverter compatible
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Pulau Bawah & Elang Hybrid PV System CONTAINED
October 19, 2017 Q ENERGY

Evaluation of design

Project name: Tractebel 60p offgrid v6 Location: Singapore / Singapore
Project number. Ambient temperature:
Annual extreme low temperature: 22 °C
Average high Temperature: 30 *C
Longhouse Annual extreme high temperature: 35 *C

1 x STP 15000TL-30 (PV system section 1)

Peak power: 1475 kwp

Total number of PV modules: SO

Number of PV mverters: 1

Max. DC power (cos @ = 1) 15.33 kW

M AC active power (cos @ = 1) 15.00 kW

Gnd voltage: 230V (230V / 400V)
Nominal power ratio: 104 %
Dimensioning factor: 58,3 % STP 15000TL-30
Displacement power factor cos 4 1

PV design data

Input A: PV array 1

25 x REC Solar AS REC 295 TP2 (TwinPeak 2) (02/2017), Azimuth angse: 45 *, Tilt angle: 20 *, Mounting type: Roof

Input B: PV array 2
25 x REC Solar AS REC 295 TP2 (TwinPeak 2) (02/2017), Azimuth angle: -135 ", Tilt angle: 20 *, Mounting type: Roof

Input A: Input B:
Number of strings. 1 1
PV modules per string: 25 25
Peak power (input): 7.38 K¥Wp 7.38 kWp
Typical PV voltage: e 720V 6 720V
Min. PV voltage: 687 V 6arv
Min. DC woltage (Grid voltage 230 V) 150V 150V
Max. PV voltage: & assv Q 9usv
Max. DC voltage: 1000V 1000V
Maix. MPP current of PV array: & 1A & 91
Max. cperating input current per MPPT 33A 33A

PV/Inverter compatible
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Pulau Bawah & Elang Hybrid PV System CONTAINED
October 19, 2017 Q ENERGY

Evaluation of design

Project name: Tractebel 60p offgrid v6 Location: Singapore / Singapore
Project number. Ambient temperature:
Annual extreme low temperature: 22 °C
Average high Temperature: 30 *C
Longhouse Annual extreme high temperature: 35 *C

1 x STP 15000TL-30 (PV system section 2)

Peak power: 17,70 kWp

Total number of PV modules: 60

Number of PV mverters: 1

Max. DC power (cos @ = 1) 15.33 kW

M AC active power (cos @ = 1) 15.00 kW

Gnd voltage: 230V (230V / 400V)
Nominal power ratio: 87 %

Dimensioning factor: 18% STP 15000TL-30
Displacement power factor cos 4 1

PV design data

Input A: PV array 1

30 x REC Solar AS REC 295 TP2 (TwinPeak 2) (02/2017), Azimuth angle: 45 %, Tilt angle: 20 *, Mounting type: Roof

Input B: PV array 2
30 x REC Solar AS REC 295 TP2 (TwinPeak 2) (02/2017), Azimuth angle: -135 ", Tilt angle: 20 *, Mounting type: Roof

Input A: Input B:
Number of strings. 2 2
PV modules per string: 15 15
Peak power (input): 885 kwWp 885 kWp
Typical PV voltage: e 432V 6 432V
Min. PV voltage: 412v a2V
Min. DC woltage (Grid voltage 230 V) 150V 150V
Max. PV voltage; a 561V Q 591V
Max. DC voltage: 1000V 1000 vV
Maix. MPP current of PV array: & 1834 & 1a3a
Max. cperating input current per MPPT 33A 33A

PV/Inverter compatible
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Pulau Bawah & Elang Hybrid PV System CONTAINED
October 19, 2017 Q ENERGY

Wire sizing

Project name: Tractebel 60p offgrid v6 Location: Singapore / Singapore

Project number

Overview
@ oc Q@ w & Total

Power loss at nominal 39315wW 1.28 kW 1.68 kW
cperation
Rel. power loss at rated 015 % 056 % 0.74%
nominal operation
Total cable length 96000 m 6100.00 m 706000 m
Cable cross-sections 4 mm? 300 mm? 4 mm*

25 mm’® 300 mm*

25 mm’

Graphic
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DC cables

Water Villa E/W

- 1 x STP 15000TE-30
PV system saction 1

Water Villa N/S

1 x STP 15000TL-30
PV systam section 1

- 1 % STP 15000TL-30
PV system section 2

42paneds building NE-SW

‘ 1 x STP 10000TL-20
PV system section 1

‘ 1 x STP 10000TL-20
PV system section 2

‘ 1 x STP 10000TL-20
PV system section 3

42panels building NW-SE

‘ 2 % STP 10000TL-20

PV system section |

‘ 2 x STP 10000Tt-20
PV systam section 2
GM House
. 1 % STP 150007TL-30
PV system section 1
villa 3
1 x STP 20000TL-30
PV system section 1
Villa 1 and 2
- 2 x STP 20000TL-30
PV system saction 1
Longhouse
- 1 x STP 15000TL-30

PV systam section 1

- 1% STP 15000TL-30
PV system section 2

1 48 {088 §48499 1444

®= »>» @w > & >

= » ®w P

= > =W P

Pulau Bawah & Elang Hybrid PV System
October 19, 2017

Cable material

Copper

Copper

Copper

Copper

Single length Cross section

10,00 m
10.00 m

1000 m
1000 m
10.00 m
10.00 m

10.00m
1000 m
1000 m
1000 m
10.00 m
10.00 m

10.00 m
1000 m
1000 m
10.00 m

10.00 m
10.00 m

1000 m
10,00 m

10.00 m
1000 m

10,00 m
1000 m
10.00 m
10.00 m
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4mm’

4 mm?

4 mm’
4 mm’

4 mm?

4 o’

4 mm’

4 mm’
4 mm?
4 mm’
4 mm?
4 mm’
4 mm®
4 mm’
4 mm’
4 mm?
3

4 mm

4 mm’

Amm’

4

4 mm’

4mm?

4 mm?
4 mm’
4 mm’

4 mm?

S}

Voltage drop Rel. power loss

999.7 mv
1V

8045 mV
8045 mv
7359 mv
73589 mv

8929 mv
8529 mv
8929 mV
8354 mv
8354 mv

8354 mv

7248 mV

7235 mV

8929 mV
8354 mv

8908 mV
8081 mv

8929 mv
8354 mv

8929 mv
8354 mv
8929 mv
8354 mV

022%
022%

017 %
017 %
016%
016%

015%
015 %
0.15%
014%
0.14 %
014 %

012%

022%
021%

0.15%

013%

015%
014 %

012%
012 %
020%
019%
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Lines LV1
Cable material Single length Cross section Line resistance Rel. power loss
Water Villa E/W
. 1% STP 150007TL-30 Copper 100.00 m 25 mm* R: 22933 mQ} 065 %
PV system section 1 XL 7500 md
Water Villa N/S
1 x STP 15000TL-30 Copper 100.00 m 25 mm’ R: 22933 mD 065 %
PV systam section 1 XL 7.500 m)
- 1 % STP 150007TL-30 Copper 100.00 m 25 mm? R: 22933 m0 065 %
PV system section 2 XL: 7.500 mQ)
42panels building NE-SW
‘ 1% STP 10000TL-20 Copper 100.00 m 25 mm? R: 22533 m0) 043 %
PV system section 1 XL 7500 m)
‘ 1 % STP 10000TL-20 Copper 100.00 m 25 mm? R: 22.933 m0 043%
PV system section 2 XL: 7.500 mi)
‘ 1 x STP 10000TL-20 Copper 100.00 m 25 mm’ R: 22.933 mQ 043 %
PV system section 3 XL 7.500 mQ
42panels building NW-SE
‘ 2 % STP 10000TL-20 Copper 100.00 m 25 mm? R: 22933 mO 043%
PV system section 1 XL: 7.500 m$)
‘ 2 % STP 10000TL-20 Copper 100.00 m 25 mm? R: 22931 m0 043 %
PV system section 7 XL: 7.500 m)
GM House
- 1 x STP 150007TL-30 Copper 100.00 m 25 mm’ R: 22933 mD 065 %
PV system section 1 XL: 7.500 mQ
Villa 3
- 1 % STP 20000TL-30 Copper 1000.00 m 300 mm* R: 19111 mD 072%
PV systern section 1 XL: 75000 m0)
Villa 1 and 2
' 2 x STP 200007L-3D Copper 100000 m 300 mm* R:19.31I mD 072 %
PV system section 1 XL: 75.000 mO
Longhouse
- 1 x STP 15000TL-30 Copper 100000 m 300 mm* R: 19117 m0 052%
PV system section 1 XL: 75.000 mQ)
‘ 1 x STP 15000TL-30 Copper 100000 m 300 mm? R 19111 mO 054 %
PV system section 2 XL: 75000 m()

The displayed results are approximate values to give a general indication to users of possible operating results. The results are determined
mathematcally based on standardzed assumptions. The actual operating results will be dictated significantly by the actual irradiation
conditions, the actual efficiency, the genset operating conditions and the individual corsumption behavior and can deviate from the
calculated results. SMA SOLAR TECHNOLOGY AG THEREFORE ASSUMES NO LIABILITY FOR YIELD SHORTFALLS IN THE EVENT OF
DEVIATIONS BETWEEN THE CALCULATED- AND ACTUAL OPERATING RESULTS.
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Information

Project name: Tractebel 60p offgrid v6 L ion: Singapore / Singap
Project number.

L Tractebel 60p offgrid v6
& The system has a low solar fraction. A lasger PV system is recommended

(2 42panels building NE-SW

& 1 xSTP 10000TL-20 (PV system section 1)

e PV array and inverter type are only conditionally compatible, since the inverter is undersized in this combination (< B6 %).
& 42panels building NW-SE

2 2xSTP 10000TL-20 (PV system section 2)

6 PV array and inverter type are only conditionally compatible, since the inverter is undersized in this combination {< B8 %).
/1. Storage system

A, Nomunal capacity too low

AL Autonomous time not reached

6 Ratio of the nominal AC powers genset / storage system less than 0.8 or greater than 1.2
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Monthly values

Project name: Tractebel 60p offgrid v6

Project number.

Diagram
50000
>
= 4000
g
L
& 30000
Fs
3
n X
T 20000
>
2
*
; 000(
(
1 5
Table
Month Max. available PV energy
[kWh]
1 25451
2 30056
3 31628
4 28683
5 27653
6 2142
7 28660
8 29082
9 2807
10 28414
n 24667
12 25426

Location: Singapore / Singapore

Max. available PV energy per month

Month

Used PV enargy [kWh]

29451
30056
31628
28688
27858
2naz
28660
295082

2807
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Consumption [kWh)

190517
172080
190517
184371
190517
18431
190517
190517
184371
190517
184371

190517

Solar fraction

15%
16 %
16 %
15%
14%
14 %
14%
14 %
14%
4%
13%

13 %

“
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Analyses of the energy and power in the system

Project name: Tractebel 60p offgrid v6 Location: Singapore / Singapore
Project number.
Power
4. System stability jeopardized
Nominal AC power PV inverters / storage system: 1.02 Total nominal AC power of the system: 8085 kW
—_— O A RoM LV R i
Q 2 Nominal AC power storage system: 216 kW
Nominal AC power genset: 3725 kW
Nominal AC power genset / storage system; 1.72 Power reserve: 0 kW
—— O deft o
08 12 Nominal AC pawer PV inverters / storage 1.02
system:
Usable storage capacity: 553 kWh (1.9 1) Hominisl AC power geriset £ siorge syste L2
A 4 Usable storage capacity: 553 kWh
[ .
68286 kWh (1 d) Autenomaous time: 18h
Average annual solar fraction: 142%
Energy distribution Annual energy consumption: 2.243 MWh
Max. available PV energy: 339 MWh
38944 e (= 2055640 | Used PV energy: 339 MV
i gy g KWh
- - Dwectly consumed PV energy: 339 MWh
Intermediately stored PV energy: 0 kwh
Annual energy generation of the genset: 2.056 MWh
Annual nominal energy throughputs of the 943
battery:
Annual fuel consumption: 5697721

651,918 500,515
= OB -

The displayed results are approximate values to give a general indication to users of possible operating results. The results are determined
mathematically based on standardized assumptions. The actual operating results will be dictated significantly by the actual irradiation
conditions, the actual efficiency, the genset operating conditions and the individual consumption behavior and can deviate from the
calculated results, SMA SOLAR TECHNOLOGY AG THEREFORE ASSUMES NO LIABILITY FOR YIELD SHORTFALLS IN THE EVENT OF
DEVIATIONS BETWEEN THE CALCULATED- AND ACTUAL OPERATING RESULTS.
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Analyses of the energy and power in the system

Project name: Tractebel 60p offgrid v6
Project number.

Solar fraction

Solar fraction

100 %

80 %

20%

0%
Month

B P crect consumpticn B PV intermediate storage

Month Solar fraction [%] Used PV share [%]
1 15 100
2 16 100
3 16 100
4 15 100
5 4 100
6 4 100
7 14 100
8 4 100
9 14 100
10 14 100
n 13 100
12 13 100

“

Location: Singapore / Singapore

Fuel consumption [I]
AaT722
42752
47854
46467

47149

49168

The displayed results are approximate values to give a general indication to users of possible operating results. The results are determined
mathematically based on standardized assumptions. The actual cperating results will be dictated significantly by the actual irradiation
conditions, the actual efficiency, the genset operating conditions and the individual consumption behavior and can deviate from the
calcutated results. SMA SOLAR TECHNOLOGY AG THEREFORE ASSUMES NO LIABILITY FOR YIELD SHORTFALLS IN THE EVENT OF

DEVIATIONS BETWEEN THE CALCULATED- AND ACTUAL OPERATING RESULTS.
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Storage system

Project name: Tractebel 60p offgrid v6

Project number.

Power

AC power a1 25 *C:
AC power at 40 *C;

AC power at 25 °C for 20 min:

Battery

Batteries:

Total nominal capacity:
Of which can be utilized:

System Components
Multicluster Box
Cluster 1 \\\ ')
Cluster 2 W
Cluster 3 W
Cluster 4 ‘.‘\\ 3
Cluster 5 i)

Cluster 6 “\ 3
Cluster 7 \
Cluster 8 W
Cluster 9 W
Cluster 10 W

Cluster 11 W
Cluster 12 W

Device

MC-Box-363

3 x Sunny Istand 8.0H
3 x Sunny Island 8.0H
3 x Sunny Istand 8 0H
3 x Sunny Island 8.0H
3 x Sunny Istand B.OH
3 x Sunny Istand B.0H
3 x Sunny Island 8.0H
3 x Sunny Istand B.0H
3 x Sunny Istand 8.0H
3 x Sunny Istand 8.0H
3 x Suniny Iskand 8.0H

3 x Sunny Island 8.0H

Location: Singapore / Singapore

216 kW
1955 kw
288 kW

Lithiurm
£691.20 kWh {equates to 14400 Ah at C10)
55296 kWh {equates to 11520 Ah at C10)

Settings per cluster/device
Battenes: Lithwum
Capacity: 5760 kWh (equates to 1200 Ah at C10)

Of which can be utilized: B0 % (equates to 960 Ah at C10)
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Load profile overview

Project name: Tractebel 60p offgrid v6 L ion: Singapore / Singap
Project number.
Overview
Load profile Annual energy consumption 30 minute power
Bawah and Elang island 2243787 kWh 2967 kW
Total 2,243 MWh 296.7 kW
Average weekly profile by seasons
Summer (05-06 to 08-05)
500
400
. 300
>
»
200
100
0
Mon Tue Wed Thu Fri Sat Sun
Spring/fall (02-06 to 05-05 and 08-06 to 11-05)
500
400
- 300
e 20
100
0
Mon Tue Wed Thu Fr Sat Sun
Winter (11-06 to 02-05)
So0
#00
=
-

Mony Tue Wed Thu Fri Sat Sun

The desplayed results are approximate values to give a general indication 10 users of possible operating results. The results are determined
mathematically based on standardized assumptions. The actual operating results will be dictated significantly by the actual irradiation
conditions, the actual efficiency, the genset operating conditions and the individual consumption behavior and can deviate from the
calcudated results. SMA SOLAR TECHNOLOGY AG THEREFORE ASSUMES NO LIABILITY FOR YIELD SHORTFALLS IN THE EVENT OF
DEVIATIONS BETWEEN THE CALCULATED- AND ACTUAL OPERATING RESULTS.
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7.2 Resume of Personnel

- Project Manager
1. Surname

2. Name

3. Date and place of birth

: Aldea

: Marc Ferra

CONTAINED
b" ENERGY

: Barcelona, 19 May 1986

4. Nationality : Spain

5. Education

Institutions: Sustainable Architecture & Energy Effeciency, La
Salle, Universitat Ramon Llull, Barcelona

Date:

From (months/year)
To (months/year)

2011

Degree:

Master, Energy Effeciency and Sustainable
Architecture

6. Language skills (Mark 1 to 5 for competence, where 5 is the highest):

Language Level Passive Spoken Written
Spanish Mother Tongue 5 5 5
English Working Proficiency 5 5 5
Bahasa 4 4 4

7.  Membership of Professional Bodies  : N/A

8.  Other skills (e.g. computer literacy, etc.): AutoCAD, Sketchup Photosop, Designbuilder, Presto,
PVSyst, Dialux, Transol

9. Present Position:
10. Years of professional experience:

11. Key qualifications:

7 years

12. Specific experience

Solar Project Director

Solar Project Engineer & Director, Building Engineer

Country Date: from (month/year) to (month/year) |Name and brief description of the project
Indonesia 12015 Samator — Surabaya
1IMWp On-Grid
Indonesia 2016 Sampoerna —Karawang
448kWp On-Grid
Indonesia 2015 The Body Shop HQ — Jakarta
60kWp On-Grid
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Indonesia 2015

Woodenship —Bali
20kWp On-Grid

13.

Professional experience (add more tables, if necessary)

Date: from (month/year) to (month/year)

September 2014 - Present

Location

Indonesia

Company / Organisation

Contained Energy

Position

Solar Project Director

Job Description

Design & prepare offers; cost planning, BoQ &
contract admin, managing client & partners in
Indonesia, Colombia, Mexico

Project Engineer

1. Surname : Castro

2. Name : Fidel

3. Date and place of birth : Padang, 30 October 1994

4. Nationality : Indonesian

5. Education

Institutions:

Date: UIN Suska Riau

From (months/year) September 2012

To (months/year) November 2016

Degree: Bachelor of Engineering (Electrical Engineering)

6. Language skills (Mark 1 to 5 for competence, where 5 is the highest):

Language Level Passive Spoken Written
Indonesia Mother Tongue 5 5 5
English Business Level 4 4 4

7. Membership of Professional Bodies: -
8. Other skills (e.g. computer literacy, etc.): Autocad, Sketch Up, PVSyst
9. Present Position : Project Engineer

10. Years of professional experience : 1years
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project

11. Key qualifications Electrical engineering, PV system design,
management
12. Professional experience (add more tables, if necessary)

Date: from (month/year) to (month/year)

Uanuary 2017 - Now

Location

Indonesia

Company / Organisation

Contained Energy

Position

Project Engineer

Job Description

Conduct site survey, design PV System (On-Grid,
Off-Grid and Hybrid), and Working with PLN for
Net Metering Application

- Electro-Mechanical Engineer

1. Surname
2. Name : Nova
3. Date and place of birth
4. Nationality : Indonesia

5. Education

: Nova Darma Satria

: 10 November 1981

Institutions:

Universitas Udayana

Date:
From (months/year)
To (months/year)

August 2000
May 2006

Degree:

Bachelor Degre of Mechanical Engineering

6  Language skills (Mark 1 to 5 for competence, where 5 is the highest):

Language Level Passive Spoken Written
Indonesia Mother Tongue 4 4 4
English 3 3 3
7. Membership of Professional Bodies
8. Other skills (e.g. computer literacy, etc.) : Microsoft Office - Good
9. Present Position : Solar Installation Coordinator
10. Years of professional experience : 8 years
11. Key qualifications : Solar Installer
12. Specific experience
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Country Date: from (month/year) tolName and brief description of the
(month/year) project

Indonesia April/2014 — May/2014 80 kWp on grid PV system in
Pekalongan, Central of Java

Indonesia Uuly/2015 — July/2015 63 kWp on grid PV system in
Bintaro, Banten

Indonesia November/2015 — April/2016 887.7 kWp on grid PV system in
Gresik, East Java

Indonesia December/2016 — January/2017 448 kWp on grid PV system in
Karawang, West Java

13. Professional experience (add more tables, if necessary)

Date: from (month/year) to (month/year) December/2008 to present

Location Bali, Indonesia

Company / Organisation PT Contained Energy Indonesia

Position Solar Installation Coordinator

Job Description Lead installer team at the project, Assist
technician team on site, troubleshoot installation
problem
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7.3 Contractor Reference

Customer Contact PV
No Name of Project Location Installation Type Instztlfed Information System Project Cost
Name Phone Number | Installed
2017
Piling,
1 | Sampoerna Karawang Factory Karawang Ground Mounted 26-Jan-17 | Tauhid AdiN | +6281233233123 | 448kWp ~ 800.000 USD
2 | Sampoerna Rungkut Factory Rungkut, Surabaya | Tin Roof 26-Jan-17 | | Made +628123023432 63kWp
2016
3 | PT. The Bay Paradise Ciputat Ballasted, Roof top 15-Sep-16 | Arista +6281297428877 | 31 kWp ~ 50.000 USD
4 | Cirendeu Residence Jakarta Flat Mounted, Rooftop 15-Oct-16 | Arista +6281297428877 | 9 kWp ~17.000 USD
5 | Samator (PT. Aneka Gas) Surabaya Tin Roof 26-Apr-16 | Wahyu +6285707768799 | 1 MWp ~1.300.000 USD
6 | Woodenship Bali Tin Roof 15-Jul-15 | Wira +628122354112 30 kWp ~50.000 USD
7 | Micronesia Federated States of | , | 16 Isiand System 2012-2016 | JGH Denmark 500 kWp | ~1.500.000 USD
Micronesia
2015
8 | The Body Shop HQ Bintaro, Jakarta Tin Roof 15-Jul-15 | Adriansyah +6281281142418 | 63 kWp ~100.000 USD
9 | Villa Bukit Sungai Bali Tiles Roof 13-Jul-15 | Candra +62811388518 20 kWp ~40.000 USD
10 | The Sidji Hotel Pekalongan Tin Roof 13-Jan-15 | Faozi +6281542333600 | 80kWp ~160.000 USD




7.4  Job Safety Analysis
No.  Work situations Potential Accidents or Hazards Preventative Measures
1. Using power tools & e  Electric shock from worn or e Develop company personal
electric cords frayed power cords & power protective equipment policy
lines ¢ Eliminate extension cord
e  Objects thrown from hazards by using battery
equipment such as saw blades operated tools
e  Sharp tools o Develop procedures for using
power tools & electric cords
2. Working with laddersto e Lifting hazards from carrying e  Develop proper lifting &
access equipment & ladders carrying procedures for ladders
rooftops e Fall hazards from accidentson e  Develop proper ladder use
ladders policies
e  Electrical hazards from contact
with electrical power lines
3. Working in very hot e Dehydration e Reduce heat exhaustion risk
weather conditions e Potential of passing out hazards by working during
e Heat exhaustion cooler hours of the day
e Heatstroke e Develop hydration & safe
e Death practices while working in hot
weather conditions
4. Working with solar hot e Injuries from lifting heavy & o Eliminate hot collector hazards
water collector panels awkward flat plate collectors by covering the collector area
e Handling collectors that are with an opaque object
hot from sitting in the sun (sun e  Develop policies & procedures
burn) for working with solar hot
water collectors
5. Working with solar e Handling solar electric PV o Develop policies & procedures
electric PV panels panels in the sun resulting in for working with solar electric
electric shock PV panels
6. Working with existing e  Electric shock cause by o  Always de-energize circuits
and new wiring & exposure to live electric before beginning working with
electrical circuits circuits or energized them
equipment e  Use a meter or circuit test
device such as a current clamp
to ensure the circuit is dead
prior to working on it
7. Working with batteries e  Batteries contain hazardous e Always open the main DC

compounds which can cause
reproductive harm, severe
burns & environmental
hazards

e Electrical arc hazards

disconnect switch between the
batteries & the inverter prior to
working on the battery bank

e Remove personal jewellery and
use only appropriate tools
when working on batteries

o Dead batteries must be
recycled properly
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7.5 Material, Tools and Equipment List
No Materials Type/Brand
1 Solar Modules REC 295TP2S
2 Array Mounting Racks PLP
3 Grounding Equipment Local Manufacturer
4 Combiner Box Hager
5 Meter and Instrumentation Schneider
6 Inverter SMA
7 DC Cables Helukabel
8 AC Cables Supreme/Kabelindo/JienZhongGong

Hand and Power Tools

Wire Stripper With Screw Cutter

Clamp Meter

Small Flashlight

Tool Pouch And Belt

Pliers

Screwdriver

Electrician Level (Water pass)
Tape Measure

Voltage detector (Test pen)
Sheet Rock Saw

Electric Drilling tools

Head Lamp

Electricians Hammer
Labeling machine

Wire Stripper

Personal Protective Equipment (PPE)

Safety glasses
Goggles

Face Shields
Helmets
Earmuff/Earplugs
Gloves

Steel Toed Shoes
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7.6  Health, Safety & Environment Protocol
General HSE Requirements

1.1 Contained Energy Indonesia (CEl) as EPC company for this solar photovoltaic plant installation
shall observe and comply with safety regulations

e CEl shall comply with the HSE legal and project site requirements. The direct responsibility
on HSE of the CEl's employees and its employed third party contractors (if any) lies with the
CEl's management.

e CEl and its employees shall correct all unsafe acts and unsafe conditions and inform the
respective project manager.

e CEl employees shall comply with all posted instructions such as caution, warning, and
restricted area signs.

e CEl is responsible for maintaining a safe working environment. A significant part of this is
daily housekeeping. CEl shall ensure that their areas are kept clean and free of any
hazardous conditions caused by construction materials or debris, spilled liquids, etc.

e CEl is to ensure that only trained and authorized personnel in the proper operation of
valves, breakers, disconnects, blast gates, or other similar control devices may tamper with
or defect safety devices (such as guards, shields, interlocks, smoke or flame detectors,
sprinklers, PA speakers, exhaust airflow monitors, etc) and/or operate valves, breakers,
disconnects, blast gates, or other similar control devices.

e CEl shall not interrupt any life-safety systems, including exhaust, alarm systems or fire
detection without proper control measures in place and approval from an authorized body
through CEI.

e CEl shall ensure that the creation of temporary holes or openings shall be properly
barricaded or guarded to protect persons from accidentally walking or falling into the hole.

e CEl shall ensure that all employees involved in site work are equipped with the appropriate
personal protection equipment.

e CEl shall ensure that all its employees and third party contractors involved in the project
work are competent for the specific job or task. They shall also be aware of the risk related
to the job or task they carried out and the risk control mitigation measures.

Project Orientation

2.1 Project orientation shall be conducted prior to the commencement of installation activities.
Attendance of the CEl's key personnel of the project shall be required. The CEl may also utilize
this session to make any clarifications when necessary.

2.2 All personnel should familiarize with the evacuation routes from the area in which they are
working, as well as the assembly point outside the respective building.
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7.7 Quality Assurance Plan

Contained Energy Indonesia (CEl) strives to deliver high-quality solar photovoltaic systems throughout
Indonesia. To ensure this, we conducted quality assessments on every stage of the solar photovoltaic
project, starting from planning and design to long-term operation. Our approach is based on an integrated
assessment of plant location, material and component properties, cost structure, operation,
maintenance, and overall system performance.

Planning & Design

A successful project begins with the definition of specifications, the evaluation of the project site and
the analysis of regional environmental conditions. Besides irradiation, this may include soiling risks,
temperature, humidity, and salinity. Environmental and climate data from various geographic
information systems (GIS) provide important information and set as the baseline for our solar
photovoltaic plant simulation.

Yield Assessment
As part of our yield assessment services, we analyse different sources of solar irradiation data
available for the region to give indications for design specifications. This supplies our customers with
site specific input parameters for their own vyield and profitability calculations, enabling high
performance and maximum yield to be achieved. We obtain high-quality meteorological data of the
plant location and construct a detailed performance model of the plant based on design documents.
The resulting yield reports provide detailed information all parameters that affect energy yield as well
as the associated losses.

Engineering & Procurement
During the project engineering and procurement phase, a technology screening helps our customers
to find the components that fit best to the specific project. We conduct manufacturer quality
benchmarking and ensure each component of the solar plants is of high-quality through our long-list
of experiences in providing solar photovoltaic systems.

Commissioning
To ensure that solar plants are built to the highest standards and that they can reach the expected
performance, we offer a comprehensive test program for solar energy systems. The range of services
includes visual plant inspections, quality assurance of components, and evaluation of plant
performance. These services help to identify defects and deficiencies in the installation. Early fault
detection enables operators to react quickly for necessary repairs and potential warranty claims. Our

tests are performed with approved state-of-the-art procedures.
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System in Operation
Independent confirmation of the quality and performance of components and complete plants is
valuable to manufacturers, EPCs, banks and investors alike, irrespective of how long a plant has been
operating. We offer independent performance reports that are reliable and accurate, for periods
ranging from one day to many years. The reports include benchmarking as well as an analysis of
measured versus expected performance ratios, based on our yield assessment. Moreover, a
comprehensive plant inspection and failure analysis provides information about safety, optimization

potential, and may serve as a basis for repowering projects.
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7.8 Products Data Sheet

7.8.1 REC295TP2S

ENERGIZING LIFE TOGETHER & REC
\\\

REC
TWINPEAK 2
SERIES

PREMIUM SOLAR PANELS
WITH SUPERIOR PERFORMANCE

REL TwinFak 2 Series solar parels feature an
innovative design with high parel efficiency and
power output, enabling customers to get the
mast aut of the space used for the installation

Cambxnsd with industry-leadirg praduct quality
and the reliabiity of a strang and established
European brand. BEC TwinPeak 2 panels are
ideal for residential -and commercial roaffops
warkdwide.

59



Pulau Bawah & Elang Hybrid PV System

October 19, 2017

REC TWINPEAK 2 SERIES
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Product Code”: RECxxxTP2
NominalPower-P__ [Wp} 275 280 285 290 295
Watt Class Socting -(W) Q/+5 0/+5 0/+5 0/+5 /<5
Nominal Power Vaitage-V (V] 315 N7 319 321 323
NominaiPower Curent -1, (A) 874 BA4 B3IS 905 914
Open Crcuit Valtage -V, [V) 382 384 386 88 390
Short Circuit Current- L [A) 930 939 949 958 965
Panel Efficiency {36) 165 68 171 17.4 177
Vitwes at stardard test cond tions STC [armens AM | 5, bractance 1000 Win® ool temperatire 25°0)
At kow eadhance of 200W A |46 15 a0 cell termperatre 25°0) of least 5% of T 5TC modube eMosrncy mil be achiewed.
R s (P ]t STC ineficatund dbhowe anclcan e fi e BLK for bk b
Product Code”: RECxxxTP2
NominalPower-P,_ (Wi} 206 20 214 218 223
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Nominal Power Current <1 (A) 707 715 724 732 743
Open Circuit Valtage -V, [V) 354 58 358 360 352
Short Circuit Current- L (A) 752 759 768 1775 785
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ECEINE [Sait Mt Levet BUEC 62716 (Ammrés Reustance|

15009252 [gvrabibty Chrss EL UNIB4S7/ST74 (Cless 1|

G0 50012015, 50 14001 OHSAS 8001

take ©way

Foe an rasy may

ety WEEE Complann
Facyting schame

10 year product warranty
25 year npar pawes output warranty
{max_degression nperformanceof 0.7%pa

from 57% after the first year)

See marronty conditions for furthar detais.

Founded in Norway in 1996, REC is a leading vertically Integrated solar ener,
silicon ta wafers, cells, high-quatity penels and extending to saler solutions,

producing | 4 GW af solar panels annually

company. Through integrated manufacturi
C pravides the world with a reliable source of clean
energy. REC's renowned product quality is supported by the lowest warranty claims rate in the industry. REC Is a Bluestar Etkem
comparry with headguar ters in Noeway and operational headquarters in Singapore. REC employs more than 2 000 people worldwide,

CONTAINED
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@ REC

WWW.recgraup.com



7.8.2 SMA STP 15000TL

NEW - With Cutting-Edge

Grid Management Functions

Efficient Reliable Flexible Innovative
* Maimem efficency of $8.2 % * Triphe protection with Opsprolecs— * DCingut voboge of up i 1000V * Cuttiegedge gid manogenen!
* SMA OpiTrec Global Peak MEP wachonic sring ke, selllecraing * Talcemade syslemn fusctiars
tracking for beat MEP trocking wng ik detection, integrable dusgn with Optiflece * Reactve power avaicble 24,7
o¥icency DC wige arester {SPD Type Il (3 on Demond]*

SUNNY TRIPOWER 15000TL

The Three-Phase Inverter for Easy PV System Design

The Sunmy Tripower 15000TL has new, culling-edge features: The integration of grid management functicns, including Integro-
ted Plant Control, ollows the inverter to regulata reactive power at the grid-connection point. This means that upstream regulator
units are no longer needed, and systeen costs are lowered. Another innovation is aroundthe-clack provision of reactive power
(Q on Demand 24/7)

Optiflax technology and the Optiprotect safety concept remain proven standards: Optiflex provides encrmous design Rexibility
with the two MPP inputs in connection with a brood input valloge range - and does it for almost all module configurations. The
Optiprotect sofaty concept, with ifs selflearning string follure desaction, electronic string fuse and integrable DC surge armester
type I, ensures maximum reliability.
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199 STP 150001110

Accessoi

ry
[ SMA P Comnsl Mt
DM SAECR 10 PWCMEO10

s 5 [—p——T T T—
= guts Aod & Inwfoce SWON-1O
§ =t ’ CC_SPO_K11_290
F " |
s /\\ Mot by
2 | l E l WEROL 10
e (¥, = 2460V \
— 0z, =000V | Py o |
Bz v, - B0V . V_tlvl
D4 s o8 0 ® Shxwdond betaren O Ophenal fechres Pt omsloble
Dotz of roming condions
Onstput power / Rated power Sohe joracry 2018
Sunny Tripower
Technicel Desa }S00OTL
Input (DC)
Max. DC powsr [of cos ¢ = 1) / DC sated power 15340W / 15340W
Max. input voboge 1000V
MP? Vohioge rangs / soted nput vokoge 360V 10 BOOV /600 V
Min. inpet volloge / inisal isput volioge 150v / 188V
Max. input currast inpet A / input B 33A/TA
Mox. input cutrent per siring input A1/ input B1 MASIZ5A
Max. DC shortcircut current inpet A / inpur B SOA/IT7A
Nusber of independent MP? inputs/shings per MPP ingrat 2/A85: B
Output (AC)
Roted power (ot 230 V. 50 Hz) 15000'W
Max. AC cpparest power 15000 VA
G st ey
I/NJPE 240/ 415V l
AC woltoge ronge 160 Vo 280V ¥
AL power frequency / range 50 Hz / 44 Ha o 55 He :
&0 Hz / 54 Hz 3 65 He i
Roted power fraquency/roted grid wologe SOHz/230V q
Max. outpu current / Rated cuyput cument 24A/24A §
Power fodor at retod powst / Adjsatible dsplocement power fedor 1/ 0logging 1 0 keadieg i
THD 3% g
Fandin phaws/connection phones 3/3 8
Max. eficiency / Leropean eficency P0.2% /C78% S
Protective devices
Inprdaide disconraction pomt .
Grovad fout moakodng / grid mositcring ./e
©C surge omeser SP0 sype |1l / SPO type B /0
OC rwvarsn polarity pectmction / AC shorkciraut cusmt capablly / gabenicaly ickred .0/ i
Alpole warabive resductcement monkoring umit / Blackorks ring cement monitorieg ./ -
Protection chaw (s per IEC 62109-1) / evervebogs category |os par IEC 62109-1) |/ AC L OC: 0

General Date

Dwmensions (W /H /D) 665 7 690 / 265 mm (26,2 / 27.2 / 10.4 inches)

Waight 5959 {130.07 Ik}

Oparatng mpescurs range ~25°Cro+60°C (-13 *Fra+140 "F|

Noise emiasion, typécol 51 dbjal

Sekconsumgson (o right) W i

Topology 7 conling Eoncegt Trenkirmertass / OpiCodl ]

Dogree of peotaction jos per IEC 40529) P65 H

Chmatic cotegory locconding fo 1EC 60721.3.4) AK4H

Max. peemissible volue for redoive dumidty [noscosdersing} 100% I

Fuctures / funcsion i

©C consmcten / AC comnection SUNCUX / sprisg<age isennal 1

Display Grophic 3

Inerfoce: RS485, Buetooth®, Speedwine / Webcomect ofe/o l

Data imedfioce: SMA Modbus / SenSpec Modous o/fo

Mudthunction refay / Power Control Modle ofa ’

Opiiliock Global Peak/Integrased Mant Contol/Q os Demand 24/7 e/e/e i

OfiGid copoble/SMA Fuel Sove Costroler compasble P }

Worranty: 5/10/15/20/25 yean e/0/0/0/f0 I

Coicoles cied opprovsls [<tbhen cwilobls spn sacyi] RS G777, BOEW 308 10711 2012, CE. CB 014, 0 021, EN 504387, G973, 1C 400832, EC ;

| loe dovwd s o e o dortct o o s e 61727, MEATOFY, EC 421001,/2, NENEN SO4SS, W WS, D 10, 10 851/200, $4777, U

' Dows ref oppty to o satond oppesdon of EN S04 CIS7131 VOR 0126 1.1, VDRARN £108 VIR2011 VR 2014 f’._

Type designation STP 1 50001L10 ;
www.SMA-Solar.com SMA Solar Technology

o e s duaehas el o b . " bt b Argn, S e e sty g e Amiane. @ by s vkt DA s, o b b Bt i w Vs b, i s A Gk s
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7.8.3 SMA STP 20000TL

Efficient Safe Flexible Innovative
* Mesimom eficmncy of 98.5 % * OC werge omester [SPO hpe ¥) * DC ingut vohiage of up %o 1,000V * Catingodge gid marcgament fune-
can be inegroled * Multaring capatibly for opfrurn Sorm with Istegrated Plast Contral®
sysdemn cawgn * Reacties powsr avoicble 24/7
[GonDemand24/7)*
SUNNY TRIPOWER
20000TL / 25000TL

The versatile specialist for large-scale commercial plants and solar power plants

The Sunny Tripower 20000TL/25000TL is the ideal invertar for lorge-scale commarciol and industrial plants, Not only does
# deliver extraordinary high yields with on efficency of 98.5%, but it olso offers enormous design flexibility and compatibility
with many PV modules thanks 1o its mulistring copabiliies and wide input voltage renge

The future is now: the Sunny Tripower 20000TL/25000TL comes with cutting-edge grid manogement functions such as
Integrated Plant Control®, which allows the inverter 1o regulote reactive power of the point of common coupling. Sepo-
rate controllers are no longer needed, lowering system costs. Another new feature—reactive power provision on demand
[QonDemand24/7).*

* I preporcton
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Accessories
DM aasceio PNCNMCO10
lo D€ warge arester {Type I l: Iw—w'mh-—n
ot Aond B Iteduce SWDM. 1O
MWEOLI0

Dom rot spply © ol aord cppendicen of BN S0453
¥ Mawed

® Sawbadd beramn O Cydonslfoetons - Noramstalde
Doty of rowwd condban
Prafewrary iforretion - kae updaed Moy 2014

Sunny Tripower Sunny Tripower
R 200001 25000T
Input (DC) Inpest (DC}
Max DC power (S cor g = 1) 20440 W 25550 W
Max. imput volioge 1000V 1000V
MP? vologe range / rofed input waltoge 320V 1o 800V / 400V 300V 10 BOOV / 600V
Mis input voboge / skt input vebiage 150V /188y 150V /188 Y
Max. input currart input A / ingast 3 33IA/33A 33A/33A
Nunber o indapendent MPP inputs / sirings par MPP input 2/A3:83 2/A3:83
Output (AC)
Rustod power (8 230 V, 50 He| 20000 W 25000 W
Max AC opporent pown: 20000 VA 25000 VA
AC noming voboge 3/ N/PE 220/ 380V 3/N/PE 220/ 380V
3/ N/PE 230 7400V 3/ N/ PE 2307 400V
3/ N/PE240 £ 415V 3/ N/PE 240 £ 18V |
Neminad AC voliage rangs 160V % 280 V 160V 280V i
AC grid frequency / range 50Hz 0 Hz / 6He o +5 He 50 Hz 60Hz /6 Ha o +5 He i
Roted power frequency / rated grid volbiage 50Hz / 230V 50 Hz / Z30V §
Max ouput carment 294 624 [
Foww loctor of roled powat 1 1
Adjewwin duiocamart pawee foce 0 ind 10 0 underacited [ d 10 0 unde d l
Feedin phoses / connection phoses 33 3/3 1
Efficiency :
Max eliciency 985% 985% T
Protective devices ¥
Inpetaide disconnection pont © - [
Groued fouh mostrng / grid monioring o/e o/e i
OC worge armvur [hype §) cas be imegrated o ) 3}
DC reveess polority protection / AC shorcircult cemen capobilty / galvancolly solated o/ /0 /- o e/ 33
Alpole sersit ol g unit . . éi
Protecsion doss facconding o IEC 82 103] / ovenaliage category [occonding to IEC 80664.1) L/ 1/m g-
Generdl dato vl
Dimensicas (W /H /D) 665 / 690 / 765 mm 665 / 690 / 265 e ;3
1262/ 272/ 104 nch 1262 /27.2 / 10.4inch) it
Weight &1hg (13448 B) 61hg 13448 1) h
[ —— 25°Co+40"CHIFu+lD'F  25°Cu+60°CH3 Fru+l140H H
Noisa emsson fypiod] 51 dBlA] 51 dBlAl lt
SeF<omumpson (ot night) W W it
Tepclogy / cooling concept Transhomerless / Opiceel Trenslormeress / Opicoel g !
Dwgres of pratection [os per IEC 40529 Ba5 P55 21
Climatic cotegory [occording to IEC 60721-3-4) AKAH £K4H i
Maximum penmissible valve for relatve dumidiy [noscondessing] 100% 100% j,
Feotures ”
OC consmcticn / AC comecion SUNCUX / spring<age tmminal SUNCUX / aprisg<age wminal !‘!
Display - - 3
Inmedoce: £5485, Speedwie/Webcosnect o/0 o/0 l]
Mulfusction raley / Pawer Comvel Medue o/0 o/o ?
Guarastes: 5/ 10/ 15 /20 / 25 yecns e/ojfo/o/o [ FR-FE-FE-FE-] l!
i
Plonred cortficons and permits more avaloble os reques) AS 4777, BDEW 2008, C10/1 1, CE, CEI 014, CE| 021, EN 50438, li
GA9/3 IECH1 727, IEC 42109.1/2, NEN EN 50438, #PC, kD 1699, il
D 661/2007, 514777, UTE C15712-1, VDE 0126 1-1, VOEARN 4105 ;}
Type desgnaton STP 20000130 STP 25000TL30 § %
H
www.SMA-Solar.com SMA Solar Technology !
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7.8.4 SMA STP CORE1 50

=

SUNNY TRIPOWER COREI1

UPTO

60%
aster installation

for commercial
PV systems

STANDS ON ITS OWN EN
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TECHNICAL DATA [PRELMINARY")

Input [DC)

Max, OC powsr (ot cos g = 1|/
LC rored power

Mon ingut vologe

MPP vubage rarge /roved ingut volloge
Min. isput wolloge / stert inpst veliege
Max. cpescfing npul currenl / par MPFT

Max. shoet circuit cutrart par MFPT/
Peor wring npat

Numbar of ndependent MPPT npun/
drisgs por MIV input

Output (AC)

Rated powms fot 230 Y, 50 Hz)

Mas. cpparent AT power

SUNNY TRIPOWER CORE1

SI00W/51000W

1000V

150V 10 1000 ¥/ 500V 1o 800 V
150v/188Y

120A/20 A

30A/30A

o/2

S0000W
S0000 VA
JINSPE TNV IR0V

AL nominal vehage IINSPL 2OV 400V
I/N/PE 24OV 415V
AC voboge rongs 180 Ve 280 Y
SOHz/44Hz10 55 H:
AC grid fraquescy /songe 50 Has 54 Ha 1o 65 He
T eyl S0/ 70V
et msa(rasa
:mdph/ 373
PRI g V0Dl 00 by
™D ELY
Pretective devices
Inpetaide dazornection device -
Ground fodl monitoring /grd mentorng @ /@
gccmm munu’w/ ./e/
o o
gelvasicolly solated
Allpole sevtive °
o-dad—nmmuhodrq-ﬂ
m“«ecotmn/m |/ AC I 0C 1
coregory [occording lo IEC 6210843
AC/DC varge armestes (Type 1) o0
Efficiancy Curve
" .
-
“ ]
E .- ) ‘
i~ priminary |
i
"
wl ! !
or © o o o L
Ostpst pawer / Rated power
-]

TECHNICAL DATA (FRELMNARY™)

Max efficescy/ Ewopecn eficiency
Generol dora
Dimensiors [W/H/D)

Waight
Oparatng lergesrure mrge

Noilsa amvision (rypical)

Sell consumprion for rght)
Topology / Ceolng concep!
Degree of prosection [os per IEC 60529|
Chmcte comugory focconding o £C 60721.3.4)

Mox. permisitie vale lot
rlaive hereidity [nan-condentieg|

" ¥y e AR -

DC cornection / AC connaction
LED indbeasiors [ans / boult / corrmuricuson)
Interloce: Etbarrmt / WLAN /85485

Dt irteriuze: SMA Modbus / SusSpec
Modbus/ Spaedwite, Webconract

Mt Fusction reloy /
Leponsion Modsle Sots

Opstioe Glebal Pook /
Conbal /@ co Denand

Oligrid copable /SMA Fusl
Save Cormrollerconpotitle

Plow

Guoronsea: 5 /00,745 /20 yoors.

Certibcotes and parmiy
[more genloble on request)

‘Doss nat upply 1o ol sakorel
cppendces of ENSC435

© Siaedord feasuies O Optisned

“

SUNNY TRIFOWER CORE1

>R0%N/>08.0%

421 mn /733w /565 e
124 4in/28 810 /724 |

824 (180 B

257C % +60°C |13 *F 10 +140°F)
“40 dBlA)

“sw

Treansformerlass / SpiCoo

#65

aKaH

100%

SUNCLX/ screw sarmingl
.

(2 pord /010

“/e/e
®/®(2pomn)

/e

..

e/0/0/0

ANEE 30, AS 4777, BOEW 2008,
C10/11:2012, CE, CEI 016, CE10.21,

EN S0438:2013°, G59/3, IEC $0068-2x
IEC 61727, 1EC 63109-1/2,

1EC 82116, MEA 2013, NBR 16140,

NEN EN 50438, NES 09121, PEA 2013,
PPC, RD 1699/413, RD 661/2007,

fue " 7:2013, 514777, TOR ©4,

TR 322 UTEC15.712-), VDE 0124-1-,
VOEARN 4105, VAR 2014, PO 12,
NICONICyS, GC B9H, PR20, DEWA

~ Not avadoble

Dotu of remingl condiions - prefimincry wenicn: 11/2016

Type demignosos ST# 5040
*Dwcendiar 2018
Assessories
?J' 15MA | Anenra
| Sensaiedde A J_ Entension Kit
¥ i |mosenus.ao }_'./ 3 MDY EXTANT-US.40
’—13"“ ,\Acwmmu.xu
L1L)| | R4S Modue ACCSID 10
| moasass.us 4o bcs.ng-mmn
' DC_SPD_KiM-10
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7.8.5 SMA SENSOR BOX

SUNNY SENSORBOX

Reliable Informative Easy to install
* Ropic wrer deacsion e Comtine * Precise ocquaisen of arodiasen * Eouy instollaben o he slor * Data asclyss o6 oty PC o in ha
ous kugetacual comperiscn of inteasidy, modue lemp: 9 Sunny Podel
Hont perdormonce anbie Mmpeotrs ond wied * Sunple intugiofon iefo wxising PV
speedd vohaet plonts wa 5285
SUNNY SENSORBOX
The weather station for PV plants
The Sunny SensorBox is installed directly onfo the modules ond the sun rodiafion and fempe! . In combinali
with Sunny WebBox and Sunny Portal, # provides o confinuous fargetaciual comparizon of plant perk This makes
# possible fo detect shode, ditt, and groduolly declining perd in o g and thus imizes yield securily.
Additional sensors for opfional of ambi pe or wind speed permil more precize calculations.
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SUNNY SENSORBOX

Innovation and precision for your performance monitoring

Complete system monitoring easily installed

The Sunny SensorBox is installed cutdoors ot the solar
generator, and comes with an integrated solar cell,
which measures solar irradiation. The module lemper-
ature is measured by means of the temperature sen-
sor which is included. From the present solar irradio-
tion level and the module temperature, it is possible
to calculate the exp»’::l&‘J oulput, anc o compare if
with the actual measured output of the inverters. Tem
porary or continuous yield losses coused by unknown

foilure sources are therefore o thing of the past

... extendable

Once the Sunny SensorBox has bee ned 1o the

modules, it is simply connected with the inverters to
o Sunny WebBox with an RS485 data connection
From there, the data can be transferred to a PC for
further processing, or 1o the Sunny Portal for outo-
matic performance anclysis. The Sunny SensorBox
olso enables the connection of additional sensors, e
g- to measure the ambient temperoture or wind speed
for calculations which are even more precise. This en-
sures reliable system monitoring for operators - and

maximum yeid secunly

CONTAINED
0" ENERGY
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Typical system design -
Cable Transmission

Electricity Generation
(1) SUNNY MINI CENTRAL
{(2) Solor generator

System Monitoring
{3) SUNNY SENSORBOX

{(4) SUNNY WEBBOX
(%) SUNNY PORTAL
{8) FLASHVIEW

{7) SUNNY MATRIX

— RS4B5
Local network / Internet

Performance ratio as a quality indicator

Shadowing, defects, surface contamination and grad-
val malfunctions such os deteriorating modules have
a serious impoct on the generator yield ond the over-
oll performance and ore not to be underestimated.
Parficulorly annoying for the operator is the foct that
the losses in yield could have been avoided in most
cases - if the error hod been detected in time. The
system efficiency of the PV-plant (performance rafio)
is therefore an essentiol volue. The pedformance rotio
indicates the ratio of actual yield 1o the theoretically
possible yield. Since the performance ratio indicates
how the irrodiated energy on the generator side is
exploited, it is the decisive quality factor for the per-
formance of the entire PV system. This is where the

Sunny SensorBox comes info play.

How to determine the performance ratio

You simply divide the actuol energy yield
through the possible energy yield. While
the inverter measures the actual energy,
the possible energy yield is determined
according to the efficiency of the modules,
the module surface and the recorded insolo-
tion. Good grid connected PV systems reach
performance ratios of between 60 % and
80 % - ratios under this value con indicate
malfunctions of the system.

“

CONTAINED
ENERGY
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Technicol desa Sunny SensorBox
Communiconon
Dt logger comemmication 5485 o
SMA Power Inecior with Blogtoofh
o Susny WekBos
Imerfoces
Sutery Wikidon ered Powet Ijector 1x SMACOM / sgring weminesls
Mox. communication rasge
Ri445 1200
SMA Power hjector wih Bloetooth 100
Power sopply
RS485 Poww ingorer
Powee supply SMA Pownr hechcs wifh Blugtoofh
gt volbage 100V - 240V AC, 50/ 80 ¥
Power consumpiian <iw
Esvironmental conditions i operation
Arbiart terrpecctune “25'C_+70°C '
Protecticn rating las per EN 60529) 85 i
General dota i
Disvansions [W / M/ Df i e 120 /507 %0 1
Waght 500g .
Mourdiag lecotion Ousrdone '
Deployrraet opticns Mourting g, roof brocke {
languoge veesions - manual Genman, Esglish, Franch, hokion, r!
Spasith, Duch, Caech, i
Portuguese, Grosk Korwen -
Feotures o
Opataton via the Suney Webbox medoce H
Warrasty 5 yeans i
Cartiicotes and opprovds www SMASoker com '
Accessories 1
Mownieg plcte 0 3
Foof beocket ) 1
Wod senser o H
Wl meustng brochet for wisd semor o }
PT10Q cerbaart larepesisure sensce 0 3
FT100 module twrpet otute seesr . i
RS435 Power Inecior B ;
SMA Powar yeicr with Buetoorkt [} .
i
i
i
4
:
i
g
© Sondord fectret  © Optioeol fechwes  — Not avalobie i
i
Measuremsent uf -
rodicton end medde
terepmsoioie (phes 1
mwayirerree! 3
of erriaen terrpusatie 4
and wid sped) :
i
|
www.SMA-Solar.com SMA Solar Technology AG
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