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Our catalog on new product releases contains all innovations from the
area of residential and commercial PV plants, PV power plants, off-grid
system solutions as well as monitoring and control. Furthermore, we
present the latest developments in the area of PV diesel hybrid systems,
Service and intelligent energy and battery management solutions.
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Dear Business Partners,
Dear Readers,

The energy sector is going through a fast and sustainable transition worldwide. Decentralized energy genera-
tors based on renewable energy are becoming more and more important and continue to replace centralized
large-scale power plants. Both technical developments and system intelligence are key to furthering the evolution
happening in the energy sector.

SMA has focused on meeting the requirements of the future energy supply from the very start. As a result of our
development of innovative system technology and energy management solutions and our company-wide efforts to
reduce costs and consistent internationalization, we believe that we are well-positioned to contribute in advancing

the energy supply of the future.

More and more households and commercial businesses in Europe, Japan and the U.S. rely on self-consumption
of solar power due fo rising electricity prices. The SMA Smart Home was designed specifically for this area of ap-
plication. The integrated system concept from SMA - based on the Sunny Home Manager, optional battery bank
and other system components - automatically coordinates power consumption in the household with solar power
generation and, as such, significantly raises the rate of self-consumption.

When it comes to large-scale PV power plants, our turnkey system solutions with the efficient Sunny Central CP XT
inverters, ranging from PV modules to medium-voltage grids, ensure a high rate of plant availability even in harsh
climatic conditions. Moreover, with their wide-ranging technical functions, SMA's central inverters already comply

with many countries’ specific grid requirements.

In sunny regions of the globe, photovoltaics have already become economical in comparison to diesel gensets.
SMA recognized the enormous potential in this growth segment early on and consequently developed the Fuel
Save Solution. This intelligent control solution synchronizes photovoltaic and diesel power generation in photovol-
taic diesel hybrid applications and can thus optimally cover the load profile of industrial loads.

Our global service infrastructure provides for maximum availability and yield stability across all segments. With
the help of state-of-the-art communication technology for remote system monitoring and intelligent analysis tools in
the Sunny Portal, we can identify potential power losses and system failures at an early stage. In this way, we not
only increase technical availability but also the energy yield of PV systems.

On the following pages we present our latest system solutions and product innovations for all photovoltaic ap-
plications. In 2013, SMA will invest over 120 million euros in development to further establish our advantage as
global market and technology leader. We are looking forward to joining you in making the worldwide energy

transition a success.

Pierre-Pascal Urbon
Chief Executive Officer



AVAILABLE

ECONOMIC EXCELLENCE

Economical Easy-to-Use Flexible and Future-Proof
* Maximum efficiency of 98.5 % * Active temperature management * Three-phase feed-in * DC input voltage of up to 1000 V
* SMA OptiTrac for prime MPP with OptiCool * No tools required for cable ¢ Integrated grid management
tracking efficiency * Bluetooth communication connection functions
* SUNCLIX DC plug-in system * Reactive power capability

SUNNY TRIPOWER 15000TL / 20000TL
ECONOMIC EXCELLENCE

The expert cost saver for high-yield, commercial systems

Peak performance and technological perfection at a significantly reduced specific price: The new Sunny Tripower
TL Economic Excellence is the next logical step in the evolution of the Sunny Tripower series in terms of achiev-
ing an optimum price-performance ratio. It brings with it a considerable reduction in investment costs while at
the same time guarantees exceptionally high yields with an efficiency of 98.5 percent. Therefore, the Sunny
Tripower TL Economic Excellence is the ideal solution for uniformly structured medium-sized to large-scale PV
systems. The focus is on the essentials meeting all requirements, including reactive power provision, grid support
and grid management integration.
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QOutput power / Rated power

Technical Data

Input (DC)

Max. DC power (@ cos ¢ = 1)

Max. input voltage

MPP voltage range at 230 V line voltage

Min. input voltage / initial input voltage

Max. input current

Max. input current per string

Number of independent MPP inputs / strings per MPP input
Output (AC)

Rated power (@ 230V, 50 Hz)

Max. apparent AC power

Nominal AC voltage

Nominal AC voltage range

AC power frequency / range

Rated power frequency / rated grid voltage

Max. output current

Power factor at rated power

Adjustable displacement power factor

Feed-in phases / connection phases

Efficiency

Max. efficiency / European efficiency

Protective Devices

DC disconnection device

Ground-fault monitoring / grid monitoring

DC surge arrester type Il

DC reverse polarity protection / AC short-ircuit current capability / galvanically isolated
All-pole sensitive residual-current monitoring unit

Protection class (according to IEC 62103) / overvoltage category (according to IEC 60664-1)
General Data

Dimensions (W / H / D)

Weight

Operating temperature range

Noise emission (typical)

Self-consumption (night)

Topology / cooling concept

Degree of protection: electronics / connection area (according to IEC 60529)
Climatic category (according to I[EC 60721-3-4)

Max. permissible value for relative humidity (non-condensing)
Features

DC connection

AC connection

Display

Interfaces: RS485, Bluetooth®, Speedwire/Webconnect
Interfaces: multifunction relay / Power Control Module
Warranty: 5 /10 /15 / 20 / 25 years

Certificates and approvals (more available on request)

Type designation

Accessories

RS485 interface
DM-485CB-10

Multifunction relay
MFRO1-10

o

PV Inverter Solutions

Speedwire/Webconnect
interface SWDM-10

Power Control Module
PWCBRD-10

! Does not apply to all national appendices of EN 50438

Preliminary information - last updated: May 2013

@ Standard features

Data at nominal conditions

Sunny Tripower
15000TL

15260 W
1000 V
580V -800V
570V / 620V
36 A
36 A
1/6

15000 W
15000 VA
3/ N/ PE: 230V / 400 V
160V - 280V
50Hz, 60Hz /-6 Hz ... +5 Hz
50Hz / 230V
24 A
1
0.8 overexcited ... 0.8 underexcited

3/3
98.5%/98.3 %

o
e/
e/ /—
)
1/

665 / 680 / 265 mm
(26.2 / 26.8 / 10.4 inch)
45 kg (99.2 Ib)

25°C..+60 °C(-13 °F .. +140 °F)

51 dB(A)

TW
Transformerless / OptiCool
IP65
4K4H
100 %

Sunclix
Springcage terminal
Graphic
o/e/0
o/o
e/0/0/0/0

O Optional features

— Not available

Sunny Tripower
20000TL

20450 W
1000 V
580V - 800V
570V / 620V
36 A
36 A
1/6

20000 W
20000 VA
3/ N/ PE; 230V / 400 V
160V - 280V
50Hz, 60Hz /-6 Hz ... +5 Hz
50Hz / 230V
29 A
1
0.8 overexcited ... 0.8 underexcited

3/3
98.5%/98.2%

o
eo/e@
e/0/—
°
1/

665 / 680 / 265 mm
(26.2 / 26.8 / 10.4 inch)
45 kg (99.2 Ib)

25 °C...+60 °C(-13 °F .. +140 °F)

51 dB(A)

TW
Transformerless / OptiCool
P65
4K4H
100 %

Sunclix
Spring-cage terminal
Graphic
o/e/0
o/o0
e/0/0/0/0

AS 4777, BDEW 2008, C10/11, CE, CEI 0-21, EN 50438, G59/2,
IEC 61727, IEC 62109-1/-2, PPC, PPDS, RD1699, RD 661/2007,
Sl4777, UTE C15-712-1, VDEO126-1-1, VDE-AR-N 4105

STP 15000TLEE-10

STP 20000TLEE-10



Rated for
600V DC & 1000V DC

Systems

Flexible Efficient Secure Operation Future-Proof
* Two independent MPP trackers * Up to 1000 V DC input voltage * Allpole sensitive residual-current  Comprehensive grid management
* Various power classes range monitoring unit functions

* 98 % efficiency ¢ Arc fault detection * Ethernet-based communication

* Shade management with (according to UL 1699B)

OptiTrac™ Global Peak

SUNNY TRIPOWER 12000TL-US / 15000TL-US /
20000TL-US / 24000TL-US

The economical solution for decentralized PV systems

The new UL-certified Sunny Tripower TL-US is designed specifically to meet American requirements for mid to
large-scale decentralized PV systems. With a peak efficiency of above 98 percent, OptiTrac Global Peak shade
management, a DC input voltage range of up to 1000 volts - this three-phase, transformerless PV inverter
has everything needed to ensure high efficiency. A security the Sunny Tripower can offer, thanks, in part, to
integrated arc fault detection. Equipped with two independent MPP trackers, the Sunny Tripower TLUS can
be used in applications with input voltages of up to 600 and up to 1000 volts, offering enormous flexibility in
the design of a PV system. Grid management functions are of course included as standard as well as the most

cutting-edge communication and monitoring technology.



Flexible system design, power and reli-
ability were most important during devel-
opment of the Sunny Tripower TL-US. The
goal: reduced energy generation costs and
increased yields and economic viability.

Unmatched flexibility

The Sunny Tripower TL-US is available in
four power classes. The inverfer supports
both 1000 V of system voltage as well
as systems with 600 V of system voltage.
With its broad operating range and two
MPP trackers, it is ideal for decentralized
projects of any kind. System planning has
been made significantly easier, shortening
the development process.

Time is money. This is also true during
the installation of a PV system. The Sunny
Tripower is not only easy to transport and
install, but also offers endless possible posi-
tions for installation. Concrete pads usually
required by central inverters are unneces-
sary, saving space at the mounting location.

PV Inverter Solutions

Enhanced power

Due to the leading efficiency and SMA's
proprietary OptiTrac Global Peak MPP
tracking, operators benefit from optimal
power and, thus, superior yields.

Furthermore, the Sunny Tripower TLUS
boasts cutting-edge diagnostic functions
such as a reverse polarity indicator (via the
CU 1000-US connection unit).

Ready for the future

The Sunny Tripower TLUS is equipped with
technologies that already meet future re-
quirements. These include, for example, com-
prehensive grid management functions and
cutting-edge communication options such as
SMA's Cluster Controller and Speedwire.
SMA Service offers comprehensive pack-
ages for easy, longterm planning covering
system-wide inverter operation and mainte-

nance.

Optimized cost

The Sunny Tripower TLUS allows system
infegrators to optimally use real estate,
shorten design and installation time, and
increase yields. Thanks to string technol-
ogy, little operational management and
maintenance is required for the inverters.
Longterm support is made simple through
SMA's service structure, making the Sunny
Tripower TLUS the perfect inverter for
decentralized PV systems.
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Technical Data

Input (DC)

Max. recommended PV power (for module STC)
Max. DC voltage™*

MPP voltage range

Min. DC voltage / start voltage

Number of MPP tracker inputs

Max. input current / per MPP tracker input
Output (AC)

Nominal AC power

Max. apparent AC power

Feed-in phases / line connections

Nominal AC voltage

AC voltage range

Rated power frequency (AC)

AC power frequency / range

Max. output current

Power factor at nominal power / adjustable displacement
Harmonics

Efficiency

Max. efficiency

CEC efficiency

Protective Devices

DC reverse polarity protection

Ground-fault monitoring / grid monitoring
All-pole sensitive residual-current monitoring unit
Arc fault detection (according to UL 1699B)
AC short-circuit current capability

Protection class / overvoltage category
General Data

Dimensions (W / H / D)

Packing dimensions (W / H / D)

Weight

Weight including packaging

Operating temperature range

Noise emission (typical)

Self-consumption (night)

Topology

Cooling concept

Electronics degree of protection

Features

Display / LED indicators (Status / Fault / Communication)
Interfaces: Speedwire / Webconnect, RS485
Mounting angle range

Warranty: 10 / 15 / 20 years

Certificates and approvals (more available on request)

*Suitable for systems with 600 V DC max.
Preliminary information — last updated: March 2013
Type designation

Sunny Tripower

@ Standard features
Data at nominal conditions

Accessories

RS485 interface

Sunny Tripower

DM-485CB-US-10

O Optional features

Sunny Tripower

SMA Cluster Controller
CLCON-10

— Not available

Sunny Tripower

12000TL-US 15000TL-US 20000TL-US 24000TL-US
15000 W 18750 W 25000 W 30000 W
1000 V 1000 V 1000V 1000 V
300V - 800V 300V - 800V 380V - 800V 450V - 800V
150V / 188V 150V / 188V 150V / 188V 150V / 188V
2 2 2 2
66A/33A 66A/33A 66A/33A 66A/33A
12000 W 15000 W 20000 W 24000 W
12000 VA 15000 VA 20000 VA 24000 VA
3/ 3.N-PE
480/ 277 V Wye
244V - 305V
60 Hz
50 Hz, 60 Hz / 44 Hz ... 65 Hz
14.4 A 18 A 24 A 29 A
1/ 0.8 leading ... 0.8 lagging
<3%
>98.0% >98.0% >98.0% >98.0%
98.0 % 98.0 % 98.0 % 98.0 %
[ ] [ ] [} [ ]
[ [ ] [} [
[} [ ] [} [}
[} o [} [}

(] [ ] [} (]
1/ 1/ 1/ v 1/
665 /690 / 265 mm (26.1 / 27.1 / 10.4 inch)

780 /790 / 380 mm (30.7 / 31.1 / 15.0 inch)
55kg (121 1b)
61kg (1345 Ib)
25°C..+60 °C
51 dB(A)
1TW
Transformerless
OptiCool
NEMA 3R
-/ ® -/ ® -/ @ -/ ®
®/0 ®/0 ®/0 ®/0
15°..90° 15°..90° 15°..90° 15°..90°
®/0/0 ®/0/0 ®/0/0 ®/0/0

CAN/CSA C22.2 107.1-1, FCC Part 15 (Class A & B), IEC 62109-1/-2, IEEE 1547,

STP 12000TLUS-10

UL 16998, UL 1741, UL 1998

STP 15000TL-US-10  STP 20000TL-US-10  STP 24000TL-US-10



PV Inverter Solutions

CONNECTION UNIT 1000-US

i
1

The Connection Unit is an optional system com-
ponent of the Sunny Tripower TL-US production
series and includes Combiner Box and discon-
nect functionality in one convenient enclosure.
Its integrated reverse polarity indicator supports

safe installation.

Technical Data

Connection Unit

1000 V
Input (DC)
Max. DC voltage 1000 V
Number of input source circuits (strings) 8 (4 +4)
Input wire size AWG 12 to AWG 6
Max. fuse size 20 A
Output (DC)
Output circuits 2
Qutput wire size AWG 12 to AWG 2
Max. rated continuous current / per output circuit 66A/33A
Protective Devices
Fuse holder with protection against contact °
Reverse polarity indicator L]
Output load-break switch °

General Data
Dimensions (W / H /D)

500/ 380 / 140 mm
(19.7 /15.0 / 5.5 inch)

Packing dimensions (W / H / D) 520/ 420 / 200 mm
(20.5 /16.5 /7.9 inch)
Weight 5.5kg (121b)
Weight including packaging 6.0kg (13 Ib)
Degree of protection NEMA 3R

Features
Certificates and approvals

@ Standard features O Optional features  — Not available
Preliminary information — last updated: March 2013

Type designation

IEEE 1547, UL 1741

CU 1000-Us-10

11



Efficient

* Efficiency of 96.5 %
(as per JIS C8961)

Innovative

* Highest robustness and best level
of protection thanks to degree of

* Peak efficiency of 97.8 % protection P65 (outdoor)
* Excellent price-performance ratio * Integrated display showing yield

values and daily trends

* Operating temperature range
from -25 °C to +60 °C through
active OptiCool temperature
management

* Easy plant monitoring thanks to
Webconnect and Sunny Portal

SUNNY TRIPOWER 10000TLEE-JP

The innovative expert for low costs and high efficiency

Flexible

* Versatile use in all common
grid topologies of commercial
applications

Developed for the requirements of the Japanese market, built with more than thirty years of experience and

with the know-how of the technological leader, the Sunny Tripower Economic Excellence offers more benefit for

each Yen invested. Its robust outdoor enclosure meets the strict specifications of the IP65 device classification

and offers very solid protection from dirt, water, and salt-containing atmospheres. Unmatched in its class, the

three-phase inverter operates at 97.8 % peak efficiency and offers numerous features, such as an Emergency

Power Supply for energy supply even during grid failure. The Sunny Tripower can also be equipped with an

optional Webconnect data module. It allows for monitoring individual or several Ethernet-based SMA devices

via Sunny Portal, as well as remotely via smartphone or tablet.
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Technical data

Input (DC)

Max. DC power (@ cos ¢ = 1)

Max. input voltage

MPP voltage range / rated input voltage

Min. input voltage / initial input voltage

Max. input current input A

Max. input current per string input A

Number of independent MPP inputs / strings per MPP input
Output (AC)

Rated power (@ 202 V, 50 Hz)

Max. apparent AC power

Nominal AC voltage / range

AC power frequency / range

Rated power frequency / rated grid voltage

Max. output current

Power factor at rated power

Feed-in phases / connection phases

Efficiency

Max. efficiency / efficiency (according to JIS C8961)
Output (Stand-Alone)

Rated power

Max. output current

Rated voltage, frequency

Protective Devices

DC disconnect device

Ground fault monitoring / grid monitoring

DC reverse polarity protection / AC short-ircuit current capability / galvanically isolated
All-pole-sensitive residual-current monitoring unit
Protection class (according to IEC 62103) / overvoltage category (according to IEC 60664-1)
General Data

Dimensions (W / H /D)

Weight

Operating temperature range

Noise emission (typical)

Self-consumption (night)

Topology

Cooling concept

Degree of protection (according to IEC 60529)
Climatic category (according to IEC 60721-3-4)
Maximum permissible value for relative humidity (non-condensing)
Features

DC connection / AC connection

Display

Interfaces: Bluetooth, RS485, Speedwire/Webconnect
Warranty: 5 /10 / 15 / 20 years

JET certification number

Type designation

PV Inverter Solutions

Accessories
%)
RS485 interface Webconnect interface
DM-485CB-10 SWDM-10
\: W
(o
Sunny View
View-10
® Standard features O Optional features — Not available

Provisional data, as of May 2013
Data at nominal conditions

Sunny Tripower
10000TLEE-JP

10500 W
600V
300V..590V / 300V
300V /310V
36 A
36 A
1/6

10000 W
10000 VA
202V/ 160V - 240V
50Hz, 60Hz /2 Hz ... +2 Hz
50 Hz / 202V

295 A
>0.95
3/3

97.8% /96.5%

1500 W
15A
101V, 50/60 Hz

°

o/ 0

e/0/—
°

WAl

665 /680 / 265 mm (26.2 / 26.8 / 10.4 inch)
45 kg (99.2 Ib)
25°C...+60 °C(-13 °F ... +140 °F)
<51 dB(A)
TW
Transformerless
OptiCool
IP65
4K4H
100 %

Clamp bar / Spring-cage terminal
Graphic
e/0/0
e/0/0/0

Is expected

STP 10000TLEEJP-11

13



Economical Flexible Communicative
* Maximum efficiency of 98 % * DC input voltage of up to 1000 V * Integrated Webconnect function fo
* Shade management with * Integrated grid management Sunny Portal via Ethernet
OptiTrac Global Peak functions * Bluetooth communication
* Active temperature management * Reactive power supply * Simple country configuration
with OptiCool * Module-+ailored system design * Multifunction relay comes standard
with Optiflex

SUNNY TRIPOWER

AVAILABLE

Easy-to-Use

¢ Three-phase feed-in

* No tools required for cable
connection

* SUNCLIX DC plug-in system

¢ Integrated ESS DC switch-
disconnector

* Easy wall mounting

5000TL / 6000TL / 7000TL / 8000TL / 9000TL

The three-phase inverter for your home

At home with cutting-edge technology and top yields: The Sunny Tripower in the 5 to 9 kW power classes is also
sefting new standards for residential PV systems. It features asymmetric multistring and Optiflex technology to
ensure maximum flexibility while combining peak efficiency with OptiTrac Global Peak to generate the highest
possible yields. In addition to communication via the external Bluetooth antenna, the PV system also includes
a direct Sunny Portal connection via SMA Webconnect as standard - and now for the first time without data
loggers. Furthermore, the ,small” Sunny Tripower comes with integrated grid management functions, is capable

of reactive power supply and is suitable for operation with a 30 mA RCD.



PV Inverter Solutions

Lyon, France




SUNNY TRIPOWER
5000TL / 6000TL / 7000TL / 8000TL / 9000TL

Technical Data

Input (DC)

Max. DC power (@ cos ¢ = 1)

Max. input voltage

MPP voltage range / rated input voltage
Min. input voltage / initial input voltage
Max. input current input A / input B

Max. input current per string input A / input B
Number of independent MPP inputs / strings per MPP input
Output (AC)

Rated power (@ 230V, 50 Hz)

Max. apparent AC power

Nominal AC voltage

Nominal AC voltage range

AC power frequency / range

Rated power frequency / rated grid voltage

Max. output current

Power factor at rated power

Adijustable displacement power factor

Feed-in phases / connection phases

Efficiency

Max. efficiency / European efficiency

Protective Devices

DCside disconnection device

Ground-fault monitoring / grid monitoring

DC reverse polarity protection / AC short-ircuit current capability / galvanically isolated
All-pole sensitive residual-current monitoring unit

Protection class (according to IEC 62103) / overvoltage category (according to IEC 60664-1)
General Data

Dimensions (W / H /D)

Weight

Operating temperature range

Noise emission (typical)

Self-consumption (night)

Topology / cooling concept

Degree of protection (according to IEC 60529)
Climatic category (according to I[EC 60721-3-4)

Max. permissible value for relative humidity (non-condensing)
Features

DC connection

AC connection

Display

Interface: RS485, Bluetooth, Speedwire / Webconnect
Multifunction relay / Power Control Module

Warranty: 5 /10 /15 / 20 / 25 years

Certificates and approvals (more available on request)

Type designation

Sunny Tripower
5000TL

5100 W
1000 V
245V - 800V / 600V
150V / 188V
1MTA/10A
1MTA/10A
2/ A2, B2

5000 W
5000 VA
3/N/PE 220 /380V,
3 /N /PE 230/ 400V,
3 /N /PE 240/ 415V
160V - 280V
50 Hz, 60 Hz / -5 Hz ... +5 Hz
50Hz/ 230V
7.3A
1
0.8 overexcited ... 0.8 underexcited

3/3
98%/97.1%

°
e/e0
e/0/—
°

L/

470 /730 / 240 mm
(18.5 /28.7 / 9.4 inch)

37 kg (81.41b)
25°C..+60 °C(-13 °F .. +140 °F)
40 dB(A)

TW
Transformerless / OptiCool
P65
4K4H
100 %

Sunclix
Spring-cage terminal
Graphic
o/e/e
®e/0O
e/0/0/0/0

Sunny Tripower
6000TL

6125 W
1000 V
295V - 800V / 600V
150V / 188V
1MTA/10A
1MTA/10A
2 /A2, B2

6000 W
6000 VA
3/N/PE 220 /380V,
3/N/PE230/400V,3/N/P
E; 240 / 415V
160V - 280V
50 Hz, 60 Hz /-5 Hz ... +5 Hz
50 Hz / 230V
8.7 A
1
0.8 overexcited ... 0.8 underexcited

3/3
98%/97.4%

°
/0
e/0/—
)

WAl

470/ 730 / 240 mm
(18.5 /28.7 / 9.4 inch)
37 kg (81.41b)
25°C.. +60 °C [13 °F .. +140 °F|
40 dB(A)
TW
Transformerless / OptiCool
IP65
4K4H
100 %

Sunclix
Spring-cage terminal
Graphic
o/e/e@
®e/0O
e/o0/0/0/0

AS 4777, C10/11, CE, CEIl 021 (>6 kWp), EN 504381, G83/1-1,
G59/22, IEC 61727, IEC 62109-1/-2, NRS 097, PPC, PPDS, RD1699,
RD 661/2007, SI 4777, UTE C15-712-1, VDE-ARN 4105, VDEO126-1-1

STP 5000TL-20

STP 6000TL-20



PV Inverter Solutions

Accessories

RS485 interface

Power Control Module

485BRD-10

PWCBRD-10

Output power / Rated power

=
&
'5 085l
£ Eoors
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— Eta(V,=370V)| | S eS|
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...... Eta [V, = 800 V Y | |
( I ) I T ! Does not apply to all national appendices of EN 50438
0.4 06 08 1.0 2 Certificates and approvals (planned)

@ Standard features O Optional features  — Not available

Sunny Tripower
7000TL

7175 W
1000 V
290V - 800V / 600V
150V / 188V
15A/10A
15A/10A
2 /A2, B2

7000 W
7000 VA
3 /N /PE 220/380V,
3/ N/ PE; 230/ 400V,
3/N/PE 240/ 415V
160V - 280V
50 Hz, 60 Hz /-5 Hz ... +5 Hz
50Hz / 230V
10.2 A
1
0.8 overexcited ... 0.8 underexcited

3/3
98 % /97.5%

)
/0
e/0/—
°

1/

470 /730 / 240 mm
(18.5 /28.7 / 9.4 inch)
37kg (81.41b)
25°C...+60 °C(-13 °F ... +140 °F)
40 dB(A)
TW
Transformerless / OptiCool

IP65

4K4H

100 %

Sunclix
Spring-cage terminal
Graphic
o/e/e
®e/0
e/0/0/0/0

Sunny Tripower
8000TL

8200 W
1000 V
330V -800V/ 600V
150V / 188V
15A/10A
15A/10A
2 /A2, B2

8000 W
8000 VA
3/ N/ PE; 220/ 380V,
3/ N/ PE; 230 / 400V,
3/ N /PE 240 / 415V
160V - 280V

50 Hz, 60 Hz / -5 Hz ... +5 Hz

50Hz / 230V
11.6 A
1

0.8 overexcited ... 0.8 underexcited

3/3
98%/97.6%

°
e/0
e/0/—
°

1/

470/ 730 / 240 mm
(18.5 /28.7 / 9.4 inch)

Data at nominal conditions

Sunny Tripower
9000TL

9225 W
1000 V
370V - 800V / 600V
150V / 188V
15A/10A
15A/10A
2/ A2, B2

9000 W
9000 VA
3/N/PE 220 /380V,
3 /N /PE 230/ 400V,
3 /N /PE 240/ 415V
160V - 280V
50 Hz, 60 Hz / -5 Hz ... +5 Hz
50 Hz / 230V
13.TA
1
0.8 overexcited ... 0.8 underexcited

3/3
98%/97.6%

°
e/e0
e/0/—
)

L/

470 / 730 / 240 mm
(18.5/28.7 / 9.4 inch)

37 kg (81.41b) 37 kg (81.4 1b)
25°C...+60 °C (-13 °F ... +140 °F) 25 °C...+60 °C (-13 °F ... +140 °F)
40 dB(A) 40 dB(A)

W W
Transformerless / OptiCool Transformerless / OptiCool
IP65 IP65
4K4H 4K4H
100 % 100 %

Sunclix Sunclix
Spring-cage terminal Spring-cage terminal
Graphic Graphic
o/e/e o/e/e
e/0 e/0
e/0/0/0/0 e/0/0/0/0

AS 4777, C10/11, CE, CEI 021 (>6 kWp), EN 50438, G83/1-1,
G59/22,|1EC 61727, IEC 62109-1/-2, NRS 097, PPC, PPDS, RD1699,
RD 661/2007, SI 4777, UTE C15-712-1, VDE-ARN 4105, VDEO126-1-1

STP 7000TL-20

STP 8000TL-20

STP 9000TL-20
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AVAILABLE

Leading-edge Technology  Easy Installation For Global Use Communicative

* Maximum efficiency of 96.7 % * Easily accessible connection » Comprehensive SMA warranty * Bluetooth® Technology
and wide input voltage range compartment program * Graphic display

* ESS ¢ Cabling without tools * JET certification

¢ Transformerless with H5 topology * Ergonomic design

* OptiTrac MPP control

* Multi-String

SUNNY BOY 3500TL-JP / 4500TL-JP
Perfection Plus. Usability.

The Sunny Boy 3500TLJP and 4500TL-JP offer more communication options, are easier to use and more ef-
ficient than ever - setting new standards in inverter technology. A modern graphic display, indication of the
daily values even after sunset, simplified installation concept, stand-alone function and wireless communication
via Bluetooth: The new Sunny Boys fulfill every wish. The Sunny Boy 3500TLJP and 4500TLJP have a peak
efficiency of 96.7 percent with a wide input voltage range. They are multistring inverters providing an optimal
yield, maximum flexibility for system design and an outstanding module compatibility - this makes them the
first choice for nearly any PV system.



************************* Efficiency curve SUNNY BOY 4500TLJP |-y
98
% B — ——
94
8
> 92
2
0
S 90
i
- — Eta(V,, - 360V)
: — =+ FEta (V,,=330V)
sel i e ‘Etu Vo, = wo‘v)
0.0 0.2 0.4 0.6 018 1 .‘O
Output power / Rated power

Technical data

Input (DC)

Max. DC power

Max. input voltage

MPP voltage range / rated input voltage

Min. input voltage / initial input voltage

Max. input current input A / input B

Max. input current per string input A / input B

Number of independent MPP inputs / strings per MPP input
Output (AC)

Rated power (@ 202 V, 50/60 Hz)

Max. apparent AC power

Nominal AC voltage / range

AC power frequency / range

Rated power frequency / rated grid voltage

Max. output current

Power factor at rated power

Feed-in phases / connection phases

Efficiency

Max. efficiency / max. efficiency conforming to JIS C8961
Output (stand-alone)

Rated power

Max. output current

Rated voltage, frequency

Protective devices

DC disconnect device

Ground fault monitoring / grid monitoring

DC reverse polarity protection / AC short-ircuit current capability / galvanically isolated
All-pole-sensitive residual-current monitoring unit

Protection class (according to IEC 62103) / overvoltage category (according to IEC 60664-1)
General data

Dimensions (W / H /D)

Weight

Operating temperature range

Noise emission (typical)

Self-consumption (night)

Topology

Cooling concept

Degree of protection (according to IEC 60529)

Climatic category (according to IEC 60721-3-4)
Maximum permissible value for relative humidity (non-condensing)
Features

DC connection / AC connection

Display

Interface: Bluetooth

Warranty: 5 /10 / 15 / 20 years

JET certification number

Type designation

Accessories

Sunny View for monitoring
the PV-System
View-10

CT Meter for collecting
of consumption data
ZBJP-BT-10

@ Standard features
As of May 2013
Data at nominal conditions

Sunny Boy
3500TL-JP

3700 W
450V
160V ...360V / 330V
70V /110V
15A/15A
15A/15A
2/ A2;B:2

3500 W
3500 VA
202V (2x101V) / 160V - 230V
50Hz, 60Hz /2 Hz ... +2 Hz
50 Hz / 202V
17.5A
1
1/1

96.7 % / 96.5%

1500 W
15A
101V, 50/60 Hz

)

e/e0

e/ /—
°

L/

O Optional features

PV Inverter Solutions

Lid color may be selected
from red or white

— Not available

Sunny Boy
4500TL-JP

4500 W
450V
160V ...360V / 330V
70V / 110V
15A/15A
15A/15A
2/A2;B:2

4500 W
4500 VA
202V (2x 101V) / 160V - 230V
50 Hz, 60 Hz / -2 Hz ... +2 Hz
50 Hz / 202V
22.3A
1
1/1

96.7 %/ 96 %

1500 W
15A
101V, 50/60 Hz

[
o/ 0
e/0/—
°
1/

490 /519 /185 mm (19.3 /20.4 / 7.3 inch)

26 kg (57.3 |b)
25°C...+60 °C(-13 °F... +140 °F)
25 dB(A)

TW
Transformerless
Convection
IP65
4K4H
100 %

Sunclix / Spring clamp terminal
Graphic
[ ]
o/e@/0/0
P-0191

SB 3500TLJP-22

26 kg (57.3 Ib)
25°C...+60 °C[-13 °F... +140 °F)
25 dB(A)

TW
Transformerless
Convection
IP65
4K4H
100%

Sunclix / Spring clamp terminal
Graphic
[
o/e/0/0
P-0190

SB 4500TLJP-22
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Certified

e UL 1741 and UL 16998
compliant

* Integrated arcfault circuit interrupter
(AFCI) meets the requirements of
NEC 2011 690.11

Innovative

* Secure power supply provides
daytime power in case of grid
failure

Powerful

* Maximum efficiency of 97.2 %

* Broad input voltage range

e Shade management with OptiTrac
Global Peak MPP tracking

AVAILABLE

Flexible

* Two MPP trackers provide
numerous design options

* Extended operating temperature
range

SUNNY BOY 3000TL-US / 4000TL-US / 5000TL-US
Sets the bar

The Sunny Boy 3000TL-US / 4000TL-US / 5000TL-US PV inverters with UL listing offer that little something
extra when it comes to performance. What makes them unique is their ability to supply smaller household
appliances with power during the day in the event of a grid outage via an extra outlet. Simultaneously, a high
degree of efficiency and a very broad operating temperature range ensure that power is used to its maximum
advantage. Thanks to OptiTrac™ Global Peak and its multistring technology with a broad input voltage
range, the Sunny Boy TL-US is especially flexible when it comes to system planning, even in combination with
demanding PV arrays and partially shaded systems. It is no wonder that the PV inverters in the Sunny Boy
TL-US series are setting performance standards and leading the way in technology for private residential PV

systems.
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PV Inverter Solutions

Accessories

) Speedwire / Webconnect RS485 interface
% SWDM-US-10 interface DM-485CB-US-10
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Output power / Rated power 2 @ Standard features O Optional features  — Not available
Data at nominal conditions
X Sunny Boy 3000TL-US Sunny Boy 4000TL-US Sunny Boy 5000TL-US
Technical Data
208 V AC 240V AC 208 V AC 240V AC 208 V AC 240V AC
Input (DC)
Max. DC power (@ cos ¢ = 1) 3200 W 4200 W 5300 W
Max. DC voltage 600V 600V 600V
MPP voltage range 175 - 480V 175 - 480V 175 - 480V
Min. DC voltage / start voltage 125/ 150V 125/ 150V 125/ 150V
Max. input current / per string 18A/15A 24A/15A 30A/15A
Number of MPP trackers / strings per MPP tracker 2/2
Output (AC)
Nominal AC power 3000 W 4000 W 4550 W 5000 W
Max. apparent AC power 3000 VA 4000 VA 4550 VA 5000 VA
Nominal AC voltage / adjustable 208V / @ 240V / @ 208V / @ 240V / @ 208V / @ 240V / @

AC voltage range

AC grid frequency; range

Max. output current

Power factor (cos o)

Feed-in phases / line connections

Harmonics

Efficiency

Max. efficiency

CEC efficiency

Protective Devices

DC disconnection device

DC reverse polarity protection

Ground-fault monitoring / grid monitoring

AC short-circuit current capability

All-pole sensitive residual-current monitoring unit
Arcfault circuit interrupter (AFCI) according to UL 16998
Protection class / overvoltage category
General Data

Dimensions (W /H / D)

Dimensions of DC Disconnect (W / H / D)
Packing dimensions (W / H / D)

DC Disconnect packing dimensions (W / H / D)
Weight / DC Disconnect weight

Packing weight / DC Disconnect packing weight
Operating temperature range

Noise emission (typical)

Self-consumption (night)

Topology

Cooling concept

Electronics degree of protection

Features

Secure power supply

Graphic display

Interfaces: RS485, ZigBee, Speedwire / Webconnect
Warranty: 10 / 15 / 20 years

Certificates and approvals (more available on request)

NOTE: US inverters ship with gray lids
Type designation

183 -229V 211 -264V
60 Hz / 59.3 ... 60.5 Hz

183 -229V 211 -264V
60 Hz /593 ... 60.5 Hz

183 -229V 211 - 264V
60 Hz / 59.3 ... 60.5 Hz

15A 20 A 22 A
1 1 1
1/2 1/2 1/2
<4 % <4 % <4 %
96.8 % 971 % 96.8 % 97.2% 96.8 % 971 %
96 % 97 % 96 % 97 % 96 % 97 %
[ ]
[ ]
e/
[ ]
[ ]
(]
/v
490 /519 /185 mm (19.3 /20.5 / 7.3 inch)
187 /297 /190 mm (7.4 / 11.7 / 7.5 inch)
617 / 597 / 266 mm (24.3 / 23.5 / 10.5 inch)
370/ 240 /280 mm (14.6 / 9.4 / 11.0 inch)
24 kg (53 Ib) / 3.5 kg (8 Ib)
27 kg (601b) / 3.5 kg (8 Ib)
-40 °C ... +60 °C (-40 °F ... +140 °F)
<25 dB(A) <25 dB(A) <29 dB(A)
<1W <IW <IW
Transformerless Transformerless Transformerless
Convection Convection Convection
NEMA 3R NEMA 3R NEMA 3R
[} [} [}
[} [} [}
0/0/0 o/0/0 0/0/0
®/0/0 ®/0/0 ®/0/0

CAN/CSA C22.2 107.1-1, FCC Part 15 (Class A & B), [EC 62109-1/-2, IEEE 1547,
UL 16998, UL 1741, UL 1998

SB 3000TL-US-22 SB 4000TL-US-22 SB 5000TL-US-22
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AVAILABLE

SUNMY BOY

Economical Flexible Easy-to-Use Communicative

* Maximum DC input voltage * Compatible with all PV modules * Fanless * Simple country configuration
of 750V available on the market * Simplified wall mounting * Bluetooth technology

* Cost savings resulting from fewer * Variable applications due to e SUNCLIX DC plug-in system
parallel strings use as a main or complementary * Fast connection, no tools required

* Shade management with device

OptiTrac Global Peak

22

SUNNY BOY 2500TL / 3000TL
SINGLE TRACKER

Now also available as an economical specialist for small, simple systems

The same. Only new. The Sunny Boy TL is now available with only one MPP tracker and in principle offers
all the benefits of its multistring brothers 3000TL, 3600TL, 4000TL and 5000TL. With economical operation,
advanced technology and convenient operation, the unique strengths of the Sunny Boy Single Tracker make it
a standout. Not only is it a cost-efficient specialist for small, simple rooftop installations, but thanks to its reactive
power capability, it is also the perfect addition to existing systems.
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Output power / Rated power

Technical Data

Input (DC)

Max. DC power (@ cos ¢ = 1)

Max. input voltage

MPP voltage range / rated input voltage

Min. input voltage / initial input voltage

Max. input current

Max. input current per string

Number of independent MPP inputs / strings per MPP input
Output (AC)

Rated power (@ 230V, 50 Hz)

Max. apparent AC power

Nominal AC voltage

Nominal AC voltage range

AC power frequency / range

Rated power frequency / rated grid voltage

Max. output current

Power factor at rated power

Adjustable displacement power factor

Feed-in phases / connection phases

Efficiency

Max. efficiency / European weighted efficiency
Protective Devices

DC disconnection device

Ground-fault monitoring / grid monitoring

DC reverse polarity protection / AC short-circuit current capability / galvanically isolated
All-pole sensitive residual-current monitoring unit

Protection class (according to IEC 62103) / overvoltage category (according to IEC 60664-1)
General Data

Dimensions (W / H / D)

Weight

Operating temperature range

Noise emission (typical)

Self-consumption (night)

Topology / cooling concept

Degree of protection (according to IEC 60529)

Climatic category (according to IEC 60721-3-4)

Max. permissible value for relative humidity (non-condensing)
Features

DC connection

AC connection

Display

Interfaces: RS485, Bluetooth®, Speedwire / Webconnect
Warranty: 5 /10 /15 / 20 / 25 years

Multifunction relay / Power Control Module

Certificates and approvals (more available on request)

Certificates and approvals (planned)
@ Standard features
Type designation

O Optional features — Not available, data at nominal conditions

Accessories

%)

RS485 interface
DM-485CB-10

Multifunction relay
MFRO1-10

PWCMOD-10

...' Power Control Module

PV Inverter Solutions

Speedwire/Webconnect
interface SWDM-10

Additional fan kit
FANKITO1-10

! Does not apply to all national appendices of EN 50438

Sunny Boy 2500TL
Single Tracker

2650 W
750 V
180V - 500V / 400 V
125V / 150V
15A
15A
1/2

2500 W
2500 VA
220V / 230V / 240V
180V - 280V
50Hz, 60Hz /-5 Hz ... +5 Hz

50Hz / 230V

10.9 A

1
0.8 overexcited ... 0.8 underexcited

1/1
97%/96%

o
e/e@

e/ /—
)
1/

490 /519 /185 mm
(19.3 /20.4 / 7.3 inch)

23 kg (50.6 |b)
25°C...+60 °C (-13 °F ... +140 °F)
25 dB(A)
1TW
Transformerless / convection
IP65
4K4H
100 %

Sunclix
Spring-cage terminal
Graphic
o/e/0
e/o/0/0/0
o/o

Sunny Boy 3000TL
Single Tracker

3200 W
750V
213V - 500V / 400 V
125V / 150V
15A
15A
1/2

3000 W
3000 VA
220V / 230V / 240V
180V - 280V
50Hz, 60Hz /-5Hz ... +5 Hz
50Hz / 230V
13.1A
1
0.8 overexcited ... 0.8 underexcited

1/1
97%/96.1%

o
eo/e@
e/0/—
°
(WALl

490 /519 /185 mm
(19.3 /20.4 / 7.3 inch)

23 kg (50.6 Ib)
25°C..+60 °C (-13 °F ... +140 °F)
25 dB(A)

TW
Transformerless / convection
IP65
4K4H
100 %

Sunclix
Spring-cage terminal
Graphic
o/e/0
e/o/0/0/0
o/o0

CE, VDEO126-1-1, G83/1-1, RD 661/2007, PPC, AS 4777, EN 50438,
C10/11, PPDS, IEC 61727, UTE C15-712-1, G59/2, VDE-AR-N 4105,
CEI 021, RD1699, NRS 097-2-1, IEC 62109-1/-2
Sl14777

SB 2500TLST-21

SB 3000TLST-21
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AVAILABLE

Efficient Safe Reliable Easy-to-Use
* Efficiency of up to 96 % * Integrated ESS DC switch- * Tried and tested technology * SUNCLIX DC plug-in system
¢ Transformerless disconnector (optional) ¢ Maintenance-free, thanks to

convection cooling

SUNNY BOY 1300TL

Small inverter with big returns

Combining a broad input voltage range and a broad input current range, the Sunny Boy 1300TL can be
connected to nearly all standard crystalline PV modules. As a proven starter model, its efficiency is first-class.
Its low weight and robust enclosure allow for easy installation, both indoors and outdoors. Due to its power
class, it is the ideal inverter for smaller PV systems.

24



Efficiency curve SUNNY BOY 1300TL

98-
96
.'/-
= M4 - .
= T e
g ol ; o //
8 & E
o 0 o
£ 90y 3 & 1
- 2
— = =
! ta (V=115 V)
~ ++ Eta (V,, = 400V)
g6  ff Eta (V,, ‘= 480V) ‘ Ve [V]
0.0 0.4 0.6 0.8 1.0
Output power / Rated power

Technical Data

Input (DC)

Max. DC power (@ cos ¢= 1)

Max. input voltage

MPP voltage range / rated input voltage

Min. input voltage / initial input voltage

Max. input current

Max. input current per string

Number of independent MPP inputs / strings per MPP input
Output (AC)

Rated power (@ 230V, 50 Hz)

Max. apparent AC power

Nominal AC voltage

Nominal AC voltage range

AC power frequency / range

Rated power frequency / rated grid voltage

Max. output current

Power factor at rated power

Feed-in phases / connection phases

Efficiency

Max. efficiency / European weighted efficiency
Protective Devices

DC disconnection device

Ground-fault monitoring / grid monitoring

DC reverse polarity protection / AC short-circuit current capability / galvanically isolated
All-pole sensitive residual-current monitoring unit

Protection class (according to IEC 62103) / overvoltage category (according to IEC 60664-1)
General Data

Dimensions (W / H / D)

Weight

Operating temperature range

Noise emission (typical)

Self-consumption (night)

Topology / cooling concept

Degree of protection (according to IEC 60529)
Climatic category (according to IEC 60721-3-4)

Max. permissible value for relative humidity (non-condensing)
Features

DC connection

AC connection

Display

Interfaces: RS485, Bluetooth®, Speedwire/Webconnect
Warranty: 5 /10 /15 / 20 / 25 years

Certificates and approvals (more available on request)

Type designation

PV Inverter Solutions

Accessories
- RS485 interface
‘@ 485PB-NR

Speedwire/Webconnect
interface SWPB-10

! Valid from firmware version 4.50

Bluetooth interface
BTPBINV-NR

2 Does not apply to all national appendices of EN 50438

® Standard features O Optional features  — Not available
Data at nominal conditions

Sunny Boy 1300TL

1400 W
600V
115V1 - 480V / 400 V
100V /120 V!
12 Al
N
1/1

1300 W
1300 VA
220V / 230V / 240V
180V - 260V
50 Hz, 60 Hz' /-6 Hz ... +5 Hz
50Hz / 230V
72A
1
1/1

96 % /94.3 %

o
eo/e@
e/0 /-
°
WALl

440 /339 /214 mm
(17.3/13.3 / 8.4 inch)

16 kg (35.3 Ib)
25°C...+60 °C (-13 °F ... +140 °F)
33 dB(A)

0.1 W
Transformerless / convection
IP65
4K4H
100 %

Sunclix

Connector
Text line

o/0/0

e/o0/0/0/0
AS 4777, C10/11, CE, CEl 021, EN 504382, G83/1-1, IEC 62109-1/-2,
NRS 097-2-1, PPC, PPDS, RD1699, RD 661/2007, UTE C15-712-1,
VDE-AR-N 4105, VDEO126-1-1

SB 1300TL-10
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Easy, Different, Flexible -
The New Micro Inverter System From SMA

SMA's new feed-in system with micro invert-
ers is the perfect solution for all residential
PV systems, particularly in the low power
classes. Knowledge of large-scale PV plant
design is not required to install the new
Sunny Boy 240 micro inverter combined
with Sunny Multigate. Other advantages of
the feed-in system include separate MPP
tracking for each module and a modular
approach to system expansion.

The perfect complement to the
string concept

In addition to these advantages, installers
and system operators profit from a double
bonus: SMA’s micro inverter and the well-
known string concept can be perfectly com-
bined. This way, existing PV systems can be
expanded through the addition of a module
or several PV arrays. This is applicable in
many system types including modules in “in-
convenient” places around dormers or par-
tially shaded areas, additional roof surfaces
(east/west roofs) and later installation on
balconies.

Common applications with real advantages

In this combination of an existing PV system
and a micro inverter system, power and
flexibility are of top priority: Starting with
the Sunny Boy 240, up to 12 units can be
connected to the Sunny Multigate, the intel-
ligent link between the micro inverters and
the utility grid.

In short, the concept for the micro inverter
is extremely well thought out and offers a
modular design, both as an individual solu-
tion and especially in combination with the
common string concept.

Partial shading: One MPP tracker per module ensures optimal yields,

even with moving shade.

Different alignment: Even modules installed on an east-west roof under uneven

irradiation conditions can be operated.

Optimal use of roof surfaces: The micro inverter now makes it possible to use

“inefficient” roof areas to generate electric current.

Small systems: Whether on the balcony or in the garden, even the smallest PV

system for private power generation can use the Sunny Boy 240.
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reddot design award

Economical

e CEC efficiency of 96 %

* Optimal module use with individual
MPP tracking

* Maximum service life thanks to
patented electronics design and
minimum number of components

Safe

* Galvanic isolation

* Integrated grid disconnection
point with monitoring in the Sunny
Multigate

* Sunny Multigate XT for outdoor use

* Complies with all relevant protection
classes and standards

SUNNY BOY 240-US

Great things come in small packages

Communicative

* Integrated Webconnect function to
Sunny Portal via Ethernet

* Realtime monitoring on module level

* Remote monitoring via smartphone
or tablet

* Free and convenient plant monitor-
ing via Sunny Portal

User-Friendly

* Pre-assembled AC cables

* Selection of DC adapters for the
SB 240

* Turnkey Sunny Multigate XT,
pre-installed component for various
system sizes

* Easy installation

The ideal inverter for a flexible, modular PV system: The Sunny Boy 240, in combination with the Sunny Multigate,
is the perfect, easy-to-install solution for various applications such as differently arranged substrings and systems
with regularly shaded modules. As a result of their modular design, systems equipped with the Sunny Boy
240-US, the Sunny Multigate-US and the Sunny Multigate XT can be realigned and upgraded at any time - for
instance for structural modifications, capacity expansion or depending on financial circumstances. The Sunny

Multigate XT is specifically designed for outdoor use and is a robust, turnkey component with up to four pre-
installed Multigate devices.
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PV module

PV module

o

PV Inverter Solutions

Sunny Portal

Router

Technical Data

Input (DC)

Max. DC power (@ cos ¢= 1) / max. input voltage

MPP voltage range / rated input voltage

Min. input voltage / max. initial input voltage

Max. input current / max. input current per string

Number of independent MPP inputs / strings per MPP input
Max. number of micro inverters

Output (AC)

Rated power (@ 240 V, 60 Hz) / max. apparent AC power
Nominal AC voltage / range

AC power frequency / range

Rated power frequency / rated grid voltage

Max. output current

Power factor at rated power

Feed-in phases / connection phases

Efficiency

Max. efficiency / CEC efficiency

Protective Devices

Ground-fault monitoring / grid monitoring

DC reverse polarity protection / AC short<ircuit current capability / galvanically isolated
Max. permissible fuse protection

General Data

Dimensions (W / H /D)

Weight

Operating temperature range

Noise emission

Self-consumption (night)

Topology / cooling concept

Degree of protection (according to IEC 60529)

Max. permissible value for relative humidity (non-condensing)
Communication

Sunny Portal

Features

DC terminal / AC terminal

Interface: Speedwire/Webconnect

Certificates and approvals (more available on request)
Warranty: 10 years

Note: Technical data is preliminary and subject to change, ® Standard features

Type designation

Input (AC) / Output (AC)

Number of AC inputs / number of AC outputs
Connection terminals

General Data

Dimensions (W / H /D)

Weight
Operating temperature range
Cooling principle / degree of protection (according to IEC 60529)

Sunny Boy 240-US

250 W / 45V
23V -32V/29.5V
23V /23V
85A/85A
1/1

240 W / 240 VA
2x120V/ 211V - 264V
60Hz/59.3Hz..60.5Hz

60 Hz / 240V

1A
1

1/2
95.9% /96 %

e/e0
e/0 /0@

188 /218 /43 mm (7.4/ 8.6/ 1.7 inch)
1.3kg (2.9 1b)
-40 °C ... +65 °C (-40 °F ... +149 °F)

38 db(A)

0.3 W
HF transformer / convection

NEMA 3R

100 %

Connector / connector

(]
O Optional features  — Not available
SB 240-US-10

Multigate XT1 Multigate XT2

1/1 2/1

Sunny Boy Sunny Boy
‘ Utility grid
e oo - DC
— AC
COM

Sunny Multigate-US

=/ =

12 x SB 240-US-10

2880 W /2880 VA
2x120V/ 211V - 264V
60 Hz /59.3Hz ... 60.5 Hz

60 Hz / 240V
12A
1
2/ 2x 120V split phase

_/.
_/./_

15 A circuit breaker

162 /90 /63 mm (6.4 /3.5/25inch)
0.7 kg (1.5 1b)
-40 °C ... +45 °C (-40 °F ... +113 °F)

— / convection
TYPE 1
100 %

SMA Webconnect via Ethernet

— / screw terminal
[ )

CAN/CSA C22.2 107.1-1, FCC Part 15 (Class A & B), IEC 62109-1/-2, IEEE 1547, UL 1741, UL 1998

MULTIGATE-US-10
Multigate XT3 Multigate XT4

3/1 4/1

AWG 6 - AWG 14

305/305/152mm 406 /508 /203 mm 610 /508 /203 mm

(12 /12 / 6inch) (20 / 24 / 8 inch)

610/ 508 / 203 mm

(20 / 24 / 8 inch) (20 / 24 / 8 inch)

4 kg (8.8 1b) 7 kg (15.41b) 12 kg (26.5 Ib) 13 kg (28.7 Ib)
40 °C ... +45 °C
Convection / NEMA 3R
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reddot design award

Economical

e CEC efficiency of 96 %

* Optimal module use with individual
MPP tracking

* Maximum service life thanks to
patented electronics design and
minimum number of components

Safe

* Galvanic isolation

* Integrated grid disconnection
point with monitoring in the Sunny
Multigate

* Sunny Multigate XT for outdoor use

* Complies with all relevant protec-
tion classes and standards

SUNNY BOY 240

Great things come in small packages

SUNNY BOY

Communicative

* Integrated Webconnect function to
Sunny Portal via Ethernet

* Realtime monitoring on module
level

* Remote monitoring via smartphone
or tablet

* Free and convenient plant
monitoring via Sunny Portal

User-Friendly

* Pre-assembled AC cables

* Selection of DC adapters for the
SB 240

¢ Easy installation

The ideal inverter for a flexible, modular PV system: The Sunny Boy 240, in combination with the Sunny Multigate,
is the perfect, easy-to-install solution for various applications such as differently arranged substrings and systems
with regularly shaded modules. Due to their modular design, all systems equipped with the Sunny Boy 240
and the Sunny Multigate can be realigned and upgraded at any time - be it due to structural modifications,
capacity expansion or depending on financial circumstances. In addition, at SMA the micro inverter concept
and the well-known string concept can be perfectly combined.
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PV module PV module

Technical Data

Input (DC)

Max. input voltage

Max. input current

Output (AC)

Sunny Multigate
Router
Sunny Boy Sunny Boy @
Utility grid
Sunny Boy 240
Max. DC power (@ cos ¢ = 1) 245 W
45V
MPP voltage range / rated input voltage 23V-32V/29V
Min. input voltage / max. initial input voltage 23V /23V
85A
Max. input current per string 85A
Number of independent MPP inputs / strings per MPP input 1/1
Max. number of micro inverters -
Rated power (@ 230V, 50 Hz) 230 W
230 VA

Max. apparent AC power

Nominal AC voltage / range

AC power frequency / range

Rated power frequency / rated grid voltage
Max. output current

Power factor at rated power

Feed-in phases / connection phases
Efficiency

Max. efficiency / CEC efficiency
Protective Devices

Ground-fault monitoring / grid monitoring

DC reverse polarity protection / AC short-circuit current capability / galvanically isolated

General Data
Dimensions (W / H /D)

Weight

Operating temperature range

Noise emission

Self-consumption (night)

Topology

Cooling concept

Degree of protection (according to IEC 60529)
Max. permissible value for relative humidity (non-condensing)
Communication

Sunny Portal

Features

DC terminal

AC terminal

Interface: Speedwire / Webconnect
Certificates and approvals (planned)

@ Standard features O Optional features  — Not available
Note: Technical data is preliminary and subject to change
Type designation

230V / 180V -270V
50Hz/ 45.5Hz ... 63 Hz
50Hz / 230V
1A
1
1/1

95.9% /96 %

e/

e/e0 /0@

188.4/218.4/ 43.7 mm
(7.4 /8.6 /1.7 inch)
1.3kg (2.9 1b)
-40 °C ... +65 °C (-40 °F ... +149 °F)
38 db(A)
0.3 W
HF transformer
Convection
IP65
100 %

Connector

Connector

PV Inverter Solutions

Sunny Portal

— DG
= AC
COM

Sunny Multigate

12 x SB 240-10

2760 W
2760 VA
230V / 180V -270V
50Hz/55.5Hz ... 63 Hz
50Hz / 230V
12 A
1
1/1

_/.
_/./_

162 /90 / 63 mm
(6.4 /3.5 /2.5inch)
0.7 kg (1.5 1b)

-40 °C ... +45 °C (40 °F .. +113 °F)

Convection

1P20

SMA Webconnect via Ethernet

Screw terminal
[}

AS 4777,C10/11, EN 50438, G83/1-1, IEC 62109-1/-2, PPC, RD1699,
VDEO126-1-1, VDE-AR-N 4105

SB 240-10

MULTIGATE-10
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Easy-to-Use

* Optimal design for grid-connected
PV plants

* Tips for plant optimization

* Free registration

Comprehensive

* Database of current PV modules

e Use of high-resolution
meteorological data

* Creation of design proposals

SUNNY DESIGN

Plant design made easy

* Energy analysis over a period of
one operating year

* Forecast of projected
self-consumption

* Custom calculation of optimum
dimensioning for inverters

AVAILABLE

Flexible

¢ Worldwide location selection

¢ Import of individual load profiles
and meteorological data

* Access via Web browser or
desktop client

With the latest release of the Sunny Design application, designing PV systems is even easier. Simply install
Sunny Design on a Windows-operated PC or open the online version using a browser, iPad or Android tablet,

enter all required data and receive the ideal plant configuration within minutes. The application provides solar

power professionals and plant planners with a user-friendly interface. The software provides data for an evalu-

ation of the system’s economic viability along with technical testing of the various components. In this way, end

customers receive a tailored PV system and solar power professionals save valuable time.
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Sunny Design encompasses the most impor-
tant data on all SMA inverters and commu-
nication products as well as standard PV
modules. The intuitive program guides the
planner through the entire design process.
A set of design recommendations for the
optimum configuration can be viewed eas-
ily and quickly, making it possible to config-
ure even complex PV systems with several
different types of substrings and inverters.
This saves time and allows different con-
figurations to be simulated without the need
for complicated calculations.

Potentially critical operating states are de-
tected and identified. This ensures that the
planner can react to any deviations from
standard designs. The software also helps
to estimate the effect of the most important
parameters on the yield, the potential rate
of self-consumption and the investment
costs, thus offering a customized system.

Realistic operation is evaluated over a cal-
endar year on the basis of the integrated
meteorological database. Although a pre-
cise yield forecast cannot be expected from
Sunny Design (further simulation programs
are necessary for this), it can determine the
yield differences between various designs,

Use of real, high-resolution
meteorological data

Worldwide location selection

Special design for
s photovoltaic diesel hybrid
systems

PV Inverter Solutions

including a technical performance verifica-
tion. Finally, a technical assessment of the
system design is clearly illustrated in an in-
dividually customized results report. As a
printed document or an electronic PDF file,
this summary is the ideal supplement to any
offer.

In addition to these features, Sunny Island
storage systems can also be considered
while calculating possible self-consump-
tion. Also, if the inverters are configured for
polystring operation, several module strings
in different alignments can be operated
with one single MPP tracker.

The desktop option

As an installer for Windows-operated PCs,
Sunny Design 3 now offers all features
included in the Web version for the ideal
planning and design of a PV system. This al-
lows the application to also be used off-line.
The Internet connection makes the synchro-
nization of projects and personal data with
the online account easy. Sunny Design sup-
ports Windows 7 and 8 operating systems
as well as Windows XP SP3.

Sunny Design Web

Sunny Design Web makes system design
on a Mac, iPad, Android tablet or smart-
phone also possible. It can be accessed
using a standard Web browser. Registered
users have access to additional, useful func-
tions such as online project management
and an area for personal settings.
www.SunnyDesignWeb.com

Sunny Design for photovoltaic diesel
hybrid systems

Since January, SMA has offered system
technology for photovoltaic diesel hybrid
applications. Here, PV systems supplement
genset-based systems in order to reduce a
genset's fuel consumption and, subsequent-
ly, costs. Sunny Design now also assists in
the planning and design of such photovol-
taic diesel hybrid systems. Apart from the
PV system, the design software also takes
the integrated gensets into account and
provides forecasts for diesel or CO, sav-
ings based on the data entered as well as
complete analyses of economic viability.
More information on photovoltaic diesel
hybrid applications can be found starting
on page 82.

Database of current
PV modules

Database of all SMA inverters

Tips for system optimization

Creation of design proposals

=i

system quotes

Results report with individual
layout for integration into

Planning of system monitoring
system
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SUNMY PORTAL

_'.-c_dn‘l!nrlnm& p1_n'hl manitoring for
A buginners and prefessionals

]
v Display u['_riq%. power, sarings and
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' Stolus messoges via o-mail to PC and

‘mebile phone

PORTAL OVERVIEW
B8

' ) e

Eosy o Use =
Sunny Porial ot & glance

User-Friendly Easy-to-Read Powerful
* Monitoring, administration and * Live overview of entire plant * Module group analysis
presentation of the PV plant portfolio * Guaranteed performance
* Basic version includes mobile * Detailed analysis of plant data
access via iPhone and Android displayed in high resolution

* Basic version free of charge

SUNNY PORTAL PROFESSIONAL PACKAGE

An investment that pays off

The new Sunny Portal Professional Package offers additional functions for professional PV plant monitoring
to operators and installers of large-scale plants. Furthermore, the package enhances the entire portfolio with
significant multi-plant management functions.
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SUNNY PORTAL*

« Comprehensive monitoring,
administration and presentati
of the PV system

» Mobile access via iPhone and
Android

* Remains free of charge

PV Inverter Solutions

PROFESSIONAL PACKAGE

MORE UP-TO-DATE: Overview of the

(e]g]

entire system portfolio

MORE DETAILED: Analysis of
high-resolution system data

MORE MODULAR: Analysis of
module groups

FASTER: High performance

SMA Sunny Portal has more than half a mil-
lion visitors each month, and the number is
increasing. There is a high demand for com-
prehensive management and monitoring
tools for professional PV plant monitoring.
And for a good reason. The fact is that unin-
terrupted monitoring is required in order to
reap the maximum power and economic
benefits of every plant - and this becomes
even more important, the larger and more
complex the PV plant is designed.

To this end, working with operators of com-
mercial PV plants and taking SMA Service's
years of experience into account, a high-
quality package has been put together to
support professional PV plant monitoring.
The Professional Package serves as fee-
based expansion of SMA's complementary
Sunny Portal for commercial users of the
web application.

Resembling a central control room, the Pro-
fessional Package provides plant operators
and monitors with a quick overview of the
entire plant portfolio as well as key informa-
tion on each individual plant. The fee-based
Professional Package ensures enhanced
process data processing, allowing devian-
cies to be addressed more quickly.

Plus, the Professional Package does even
more than boast significant benefits in
speed. Through the development of an au-
todidactic algorithm, we can analyze devi-
ancies in power and react to unusual situa-
tions in a targeted manner. This ensures

substantial improvement in the quality of
system notifications. With only a few clicks,
deeper analyses of plant data can also be
made.

Furthermore, the Sunny Portal Professional
Package is also designed to configure mod-
ule groups. This means PV plants can be
grouped into various partitions, such as
east-west orientations, in various building-
mounted systems or based on shading. In-
verter yields within the selected module
groups can also be compared.

A Sunny Portal system can be easily
upgraded with the Professional Package
online. At the moment the Professional
Package is only available to customers in
Germany, but will gradually be introduced
in other countries.
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Building Upon the Future

With energy management from SMA

The energy transition challenge

We are currently standing in the face of
the energy transition challenge. Not only in
Germany and in Europe, but all across
the globe, people have the desire to create
sustainable energy supply. It means no
more coal, no more oil and no more nuclear
energy. This requires not only strong will-
power but also great effort.

Here at SMA, we make it our duty to pro-
vide the technology needed for a successful
energy fransition. Technology that gener-
ates clean electric current through photovol-
taics within a large, centralized framework.
In particular, technology that ensures
“small-scale” decentralized power genera-
tion. Even though the developments over
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the past years have positively trended
towards renewable energy sources such as
photovoltaics, the need for more compre-
hensive thinking and systems has become
increasingly clear.

New opportunities for return

Considering globally increasing energy
costs, money can only be saved through the
comfortable security of fixed energy prices.
It is exactly this type of security that we work
to guarantee. There is already an enormous
discrepancy between the price of one (pur-
chased) kilowatt hour of electric current and
the corresponding average cost of generat-
ing electricity. For example, in Germany,
Australia and Spain one kilowatt hour of
electric current costs up to 15 cents in areas

where residential PV systems can be oper-
ated. Similar is true for commercial busi-
nesses. This means that system operators
receive atftractive returns through the high-
est possible rate of self-consumption. So,
instead of purchasing expensive “external”
electric current, it is better to consume clean,
self-generated electric current. This principle
and its accompanying technology will
contribute to many international markets
supporting themselves in the future. Govern-
mental financial support program for solar
power storage, such as the program in
Germany, provide additional attractive
support.
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From generation to supply to
independence

Since its advent, intelligent energy manage-
ment has taken center stage stealing the
spotlight away from the simple “evening
out” of solar power feed-in - which relies
completely on the sun’s behavior - moving
energy generation away from pure genera-
tion and instead toward a solar energy
based supply. This trend stipulates the larg-
est possible and most sensible consumption
of self-generated solar power. Or, to put it
in other words: System operators should
ideally be able to meet their entire energy
demand with their own solar energy. Itis all
about independence. It is all about the free-
dom to choose how much clean energy is
generated decentralized at home and how

itis consumed. This type of energy manage-
ment serves greater independence and has
several additional benefits. Apart from the
financial advantages, greater efficiency
and more independence, system operators
enjoy more comfort and have a completely
transparent energy budget. This transpar-
ency also facilitates more conscientious use
of energy and helps to reduce total energy
consumption. To ensure the success of the
energy transition, even utility grids will soon
intelligently combine loads, renewable
power sources and storage systems. The
ideal basis for this, however, lies in generat-
ing electricity locally and using energy intel-
ligently in the SMA Smart Home. The es-
sential and exciting factor: Anyone can
begin their own, personal energy transition
today.
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SMA SMART HOME

The system solution for more independence

Where intelligent energy takes shape

The SMA Smart Home ensures, with its
modular design, that each and every plant
operator can individually determine how to
carry out energy management. This is true
for new and existing systems, small and
large power classes and for flexible and
integrated storage solutions.

Intelligent - analyze, plan, inform

The base function of the SMA Smart Home
ensures comprehensive monitoring and anal-
ysis of all relevant energy flows. The key fea-
ture of this basic function is continuous data
exchange among the individual components
and the Sunny Home Manager, the central
energy manager. Based on this data and
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depending on regional PV generation fore-
casts, the SMA Smart Home calculates the
best consumption of solar energy. This is of
course done according to the system opera-
tor's individual settings which are entered via
the userfriendly Sunny Portal interface.

Automatic load management -
plan and activate

Doing the laundry while the sun is shining?
That is right. The purpose of this function is
to perfectly time power consumption with
power generation - and fully automatically
at that. Ideally, this means that a lot of elec-
tric current should be consumed when the
PV system is also harvesting an abundance
of energy. Based on diverse input variables,
the Sunny Home Manager puts together a

schedule for the flexible loads. Automatic
activation at the optimal time is carried out
via connected SMA radio-controlled sock-
ets or direct communication with the end
device.

Temporary storage of solar energy -
stockpile and make available

Maximum flexibility: An electric storage sys-
tem allows you to accumulate solar energy
for later use, boosting self-consumption
rates and independence. While the cost of
fossil energy carriers continues to rise, there
is a clear downward trend in the price of
batteries. Even small storage systems can
reduce grid load by limiting the maximum
feed-in capacity and avoiding power loss
due to throttling. Large storage systems pro-



SMA Smart Home

THE BENEFITS OF THE SMA SMART HOME AT A GLANCE:

» Planning security and cost saving through the self-consumption of solar energy in the home at fixed, cheap rates

» Maximum environmentally friendly energy supply through use of self-generated solar energy

» Greater independence from rising electricity prices

» All optimizations are automatically carried out taking consumer needs into account

» Visible savings potential through complete transparency of electrical energy consumption

» Prepared for the future by incorporating variable electricity prices and upcoming Smart Grid business models

OUR PRODUCT SOLUTIONS:

1. Sunny Home Manager. The basic solution for intelligent energy management.

2. SMA Integrated Storage System. The turn-key solution for new PV systems.

3. SMA Flexible Storage System. The versatile solution for new and retrofit PV systems.

vide homes with greater protection from
grid failures and make them less dependent
on external power sources. With the inte-
gration of electric vehicles into the house-
hold energy concept, yet another addition-
al storage option becomes available.

Thermal use of solar energy -
convert, warm up, cool down

Apart from its direct electrical use and stor-
age, the SMA Smart Home also facilitates
the thermal use of self-generated solar ener-
gy. For example, “excess” solar energy can
be used to heat water and can thus be tem-
porarily, thermally stored. A heat pump that
converts electrical energy into thermal ener-
gy can also be used as needed. In other
words, it heats or cools.

Collaboration with Miele,
Stiebel Eltron and Vaillant

With the future of communication standards
in mind, SMA is collaborating with world-
wide leaders in household appliances such
as Miele and with highly innovative compa-
nies such as Vaillant and Stiebel Eltron. This
paves the way for endless discovery of intel-
ligent ways to use clean solar energy effi-
ciently. Simply put - our system solutions
provide maximum benefits to our customers.
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SUNNY HOME MANAGER

The basic solution for intelligent energy management

The Sunny Home Manager acts as the

switchboard for intelligent energy manage- PV pawrer generatian B12kW
ment in the SMA Smart Home. It guaran- i e T
tees not only comprehensive monitoring but
. . . . Extermal m i

also the analysis and visualization of all . a—— G
relevant energy flows in the home. In addi- e BAtery disesarging 1hW
tion, it also carries out PV generation and srrgy wepply

. . . Battery state of charge (118
consumption forecasting and planning
functions.

. Batery slate ol chorge
[ 66%
The status report displays current power generation, feed-in and purchased electricity data.

System monitoring and energy Current Day Month Yaar Total
monitoring

Consumplion

Every PV plant in a residential PV system

=]

can be conveniently and seamlessly moni-
tored with the Sunny Home Manager. After
a simple commissioning procedure with the
System Setup Assistant, the Sunny Portal
clearly displays all basic functions. The sys- |

tem operator can use the live display to get

=z
o
quickly updated on energy home manage- F 00 400 DRG0 OO0 IDM0 1RGO M0 1ED0 10D X000 2200 0000 Wnnsi
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The analysis page displays the energy balance for the desired time period and facilitates a variety of
generation, feed-in, consumption and self-consumption analyses.
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The energy balance indicates the duration of operation and load level of the various remotely
controlled appliances.

SMA Smart Home

Energy management

The Sunny Home Manager's energy man-
agement functions are based on more than
statistics, in fact they are dynamic through
their assessment of various influential factors.
The resulting recommended actions the de-
vice generates are the main component of
this solution. The Sunny Home Manager cal-
culates these actions based on the home’s
typical load profile and local weather fore-
cast as well as the subsequent PV generation
forecast. The results are unrivaled and pre-
dictive. Your customers are informed in spe-
cific terms about when they can best make
use of their solar energy, with what, and for
how long - for example when is the perfect
time to use the washing machine. This in-
creases the share of self-consumption and
level of independence.

Load control via SMA radio-controlled
sockets

Operating the Sunny Home Manager with
SMA radio-controlled sockets expands the
possibilities to include automatic activation
of individual electrical devices in the home.
Based on individual user criteria, the Sunny
Home Manager can remotely turn house-
hold appliances, such as washing machines,
dishwashers, or heat pumps, on and off.
Through the process, you can increase self-
consumption and monitor load profiles of
various appliances, which helps to single
out any electricity guzzlers.
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How are loads intelligently
integrated and controlled?

The Sunny Home Manager integrates loads
such as dishwashers or washing machines
in such a way as to ensure that their typical
load profiles fit perfectly with the forecasted
PV generation. An appliance’s running time
and consumption profile are compared with
the actual on-site PV generation forecast
which was calculated by the Sunny Home
Manager. Even during inconsistent irradia-
tion, the load is started with the initial heat-
ing phase corresponding to solar energy
generation. Furthermore, certain loads can
be programmed to only start if sufficient sur-
plus electric current is available, such as
current which would otherwise be lost due
to active power limitation.

Compatible with cutting-edge
technologies

The SMA Smart Home's switchboard is not
only compatible with the Miele@home sys-
tem solution from premium manufacturer in
Gitersloh, Germany, which is a system that
allows respectively equipped devices to be
controlled directly, but is also compatible
with heat pumps from Stiebel Eltron, the
leading manufacturer of house and system
technology. Furthermore, a heating element
can be used to harness surplus solar energy
for water heating.

Storage system integration

Within the framework of the SMA Smart
Home, we recommend combining the Sunny
Home Manager with a storage system to
optimize load management. The Sunny Island
in the SMA Flexible Storage System and the
Sunny Boy Smart Energy in the upcoming
SMA Integrated Storage System are both
highly efficient storage solutions which can
be easily integrated.

42

S

[

3

o

o

06:00 08:00 10:00 12:00 14:00 16:00 18:00

Time
|_. Washing machine Dishwasher PV yield forecast

The load profile displays the optimal integration of household appliances with realistic consumption profiles.
Basic consumption is not taken into account in this visual representation.



SMA Smart Home

A

SUNNY HOME MANAGER

E_&h

BENEFITS AT A GLANCE:

» Greater planning security and independence from costs related to future developments in the energy market
» Self-consumption rate boosted from 30 percent to 40 percent®

» Capable of automatically starting appliances at the perfect time (taking grid requirements into account)

» 40 percent less electricity from utility companies™®

» Transparency for all household energy flows and a live display of power values

» Free online monitoring of the PV system via Sunny Portal (basic function)

* All figures are based on an annual PV generation of 5000 kWh and an equally high annual power consumption.
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SMA INTEGRATED STORAGE SYSTEM

The turnkey solution for new PV systems.”

Internet

Wireless connection

| » &

AC

DC

Ethernet

With the SMA Integrated Storage System,
which will be available as of the end of
October 2013, SMA furnishes a simple and
economical solution to help anyone begin
their own energy transition. The system’s core
elements are the Sunny Home Manager, the
Sunny Boy Smart Energy, our high-quality,
modern PV inverters with integrated storage
capacity and the SMA Energy Mefer.

The optimal storage capacity

The lithium-ion battery integrated into the
Sunny Boy Smart Energy has an effective
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capacity of around 2 kilowatt hours. This is
a decisive value, as it facilitates economi-
cally optimal operation: As the increase in
self-consumption levels off with increasing
storage capacity, the storage utilization ra-
tio decreases. Furthermore, the battery’s
capacity leads to virtually all generated
solar energy being consumed, even with
active power limitation, and increases the
rate of self-consumption to up to 55 per-
cent. For PV system operators, greater self-
consumption means greater independence
from rising electricity prices. A further ben-
efit of this system concept - the lithium-ion

battery is designed with a useful life of 10
years, reducing the initial investment and
the overall costs over a period of 20 years
as well as the risk of failure.



SMA Smart Home

Sunny Boy Smart Energy
@ Sunny Home Manager
Sunny Portal
The Sunny Portal is used to operate and configure the Sunny Home Manager. These functions are
available via any Internet browser and can be accessed using a PC or smartphone. The live display of
all power and energy values provides further energy saving incentives.

Energy meter

SMA Energy Meter

@O  ©

Uncontrollable loads

Stoves, TVs, computers etc. are not controlled by the Sunny Home Manager. The Sunny Home
Manager does, however, memorize the typical load profile of the building and takes it into account
during automatic controllable load management planning.

Controllable loads

Electrical appliances that do not have specific turn-on times can be remotely activated by the
Sunny Home Manager and hence included in the intelligent load management system.
Washing machine

Clothes dryer

Heat pump

PO  ©®

Thermal energy storage with heating element
The heating element converts electrical energy into thermal energy to increase self-consumption.

Heating system

Electric car

SMA Bluetooth® radio-controlled socket
Utility grid

Router

PO

BENEFITS AT A GLANCE:

» Significantly reduced initial investment thanks to application-oriented battery capacity
» Self-consumption rate boosted to up to 55 percent (up from 30 percent)”

» Use of solar energy possible 24 hours a day

» Up to 55 percent less electricity from utility companies™

» All PV power generated annually is used, even when the power feed-in is limited to 70 percent or less of nominal
PV array power

» Outstanding efficiency in power conversion and temporary storage of power

» Maximum reliability and dependability with specially developed lithium-ion cells from LG Chem with integrated
battery management
* System not available in all countries
** All figures are based on an annual PV generation of 5000 kWh, annual power consumption corresponding to PV generation, an effective battery capacity of 2 kWh and the use

of a Sunny Home Manager.
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SMA FLEXIBLE STORAGE SYSTEM

The versatile solution for new and refrofit PV systems.”

Internet

Wireless connection
= AC

m— DC

Ethernet

The SMA Flexible Storage System is the
flexible storage solution for new and exist-
ing systems and keeps generated solar en-
ergy on reserve until it is needed in the
household. With this advancement, SMA
provides all the components necessary for
system operators to design their own ener-
gy transition.

Tailored storage capacity
From self-sufficiency to increased self-con-

sumption: The effectiveness and efficiency
of a storage solution is directly linked to the
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increase and decrease in battery capacity.
A relatively large battery capacity is need-
ed to bridge prolonged grid failures but has
a significant impact on the economic effi-
ciency of the system. If independence from
rising electricity prices is a priority, then at
least a medium-sized battery is required.
However, an additional energy source is
needed during periods of low solar irradia-
tion. If system costs are your main concern,
then a small battery is recommended. SMA
offers a flexible system solution for all of
these requirements with the SMA Flexible
Storage System, which consists of the Sunny

Now even more attractive with the German
financial support program

Island battery inverter, the speedwire data

module, Sunny Remote Control and Sunny
Home Manager. In addition, they can be
combined with an SMA PV inverter, SMA
radio-controlled sockets as well as an indi-
vidual number of battery modules.



SMA Smart Home

(1) sunny Boy 5000TL
@ Sunny Home Manager
Sunny Portal
The Sunny Portal is used to operate and configure the Sunny Home Manager. These functions are
available via any Internet browser and can be accessed using a PC or smartphone. The live display of
all power and energy values provides further energy-saving incentives.
Sunny Island 6.0H

Energy meter

SMA Energy Meter

VEOO

Uncontrollable loads

Stoves, TVs, computers etc. are not controlled by the Sunny Home Manager. The Sunny Home
Manager does, however, memorize the typical load profile of the building and takes it into account
during automatic controllable load management planning.

Controllable loads

Electrical appliances that do not have specific turn-on times can be remotely activated by the
Sunny Home Manager and hence included in the intelligent load management system.

Washing machine

Clothes dryer

Heat pump

Thermal energy storage with heating element
The heating element converts electrical energy into thermal energy to increase self-consumption.

SMA Bluetooth® radio-controlled socket
Utility grid

Router

D6 0O

BENEFITS AT A GLANCE:

» Self-consumption rate boosted to up to 65 percent (up from 30 percent)”
» Use of solar power possible 24 hours a day
» Up to 65 percent less electricity from utility companies™

» All PV power generated annually is used, even when the power feed-in is limited to 70 percent or less of nominal
PV array power

» Can be used to upgrade almost any existing PV system
» Maximum flexibility in terms of storage, battery type and battery capacity

» Future-oriented with Smart Grid compatibility

* System not available in all countries
Al figures are based on an annual PV generation of 5000 kWh, annual power consumption corresponding to PV generation, an effective battery capacity of 5 kWh and the use

of a Sunny Home Manager.
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Innovative Easy-to-Use Transparent

* Active power limitation at the * Automatic, intelligent control of e Convenient system monitoring via
grid-connection point loads via a maximum of 10 SMA Sunny Portal

¢ Consumption analysis for each radio-controlled sockets  Overview of all energy flows in the
individual load  Convenient commissioning with the home

* Display of recommended actions system setup assistant * Visualization of weather and PV
for load management * Free standard access to Sunny forecast data

Portal with all basic functions

SUNNY HOME MANAGER

The control center for intelligent energy management”

AVAILABLE

Flexible

* Several standardized meter
interfaces

¢ Individual specifications for
controlled devices

* Easily combined with SMA
Smart Home components

The Sunny Home Manager is the ideal solution for intelligent energy management within the SMA Smart Home,

thanks to the standard access to Sunny Portal. It provides an overview of all energy flows in the household,

automatic load control and the integration of storage into the SMA Flexible Storage System, available now

and in the upcoming SMA Integrated Storage System. The Sunny Home Manager includes PV forecast data

allowing for optimum load management and a considerably higher rate of self-consumption. In addition, the

active power fed into the utility grid can be limited to any value between 10 and 100 percent of the installed

PV array power via remote parameterization.

“PV forecast data and SMA radio-controlled sockets are not available in all countries.
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Precise determination Energy data displayed

of generation, live in Sunny Portal
consumption and

self-consumption

Presentation and

Analysis of power
consumed by individual
devices via SMA radio-
from remote locations controlled sockets

management of home

consumption - even

Technical Data

Communication

Inverter communication
Sunny Portal communication
Connections

Inverter

Ethernet

Energy meter

Max. Number of Connected SMA Devices
SMA devices

SMA inverters

SMA radio-controlled sockets

Max. Radio Range

Bluetooth in freefield conditions

Speedwire

Voltage Supply

Voltage supply

Input voltage

Power consumption

Ambient Conditions in Operation

Ambient temperature

Degree of protection (according to EN IEC 60529)
Max. permissible value for relative humidity (non-condensing)
Storage System

Internal cache for PV system data

General Data

Dimensions (W / H / D)

Weight

Mounting location

Installation options

Status display

Language of the manual

Features
Operation
Update function

Warranty

Certificates and approvals

Accessories

SMA radio-controlled socket with Bluetooth Wireless Technology

Input voltage

Frequency

Max. current

Max. switching power with resistive load
Heating element

Type designation

SMA Smart Home

PV forecast data and Info page with recom-

variable electricity tariffs mendations for optimi-

taken into account

zing load management

Safe transmission of Convenient monitoring

energy data via Sunny Portal

Sunny Home Manager

Bluetooth® / Speedwire
Ethernet

See inverter communication
10 / 100 Mbit, RI45
Three 2 x 4-pole plugs for connection of SO cable or
DO optical probes

16
12
10

Up to 100 m (can be extended with an SMA radio-controlled socket)
100 m

External plug-in power supply
100V - 240V AC; 50 / 60 Hz
<6 W (max. 14.3 W)

25 °C ... +60 °C (-13 °F ... +140 °F)
1P20
5%..95%

5 days

170 /1245 / 41.5 mm (6.7 / 4.9 / 1.6 inch)
0.22 kg (0.5 Ib)
Indoors
Top-hat rail mounting, wall mounting
2 LEDs
German, English, Italian, Spanish, French,
Dutch, Portuguese, Greek, Czech

Via Sunny Portal
Manually or automatically for the Sunny Home Manager and
the connected SMA devices
5 years
www.SMA-Solar.com

Wireless control and energy measurement of household loads and
increase of Bluetooth range
100V - 240V
50 Hz / 60 Hz
16 A
3680 W
Power 500 W - 3500 W

HM-BT-10
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finalist

Easy-to-Use

* Installed like a PV inverter

¢ All-in-one enclosure

* Integrated battery module

* No battery sizing required

* Easily and flexibly combined with
SMA Smart Home components

ST BOY

Economical

* Optimal, all-year effective battery
capacity of 2 kWh

* Maximization of self-consumption
through efficient charge and load
management

Safe

* VDE-+ested lithium-ion battery and
inverter

* Battery partner LG Chem is world
leader

Communicative

* Integrated Webconnect function
to Sunny Portal via Ethernet

* Multifunction relay for simple
load management

SUNNY BOY 3600 / 5000 SMART ENERGY

The easy combination of PV inverter and battery

It comes with everything. The new Sunny Boy Smart Energy is currently the easiest and most affordable solution

for common household PV applications. This combination of a modern PV inverter and a battery with an effec-

tive capacity of two kilowatt hours not only optimizes increased self-consumption but also makes it possible to

use home-generated solar energy around-the-clock. The Sunny Boy Smart Energy is the first wall-mountable,

series-produced PV inverter to sport an integrated lithium-ion battery, and is thus perfect for use in the SMA

Smart Home and tailored to meet energy transition requirements. Moreover, the integrated Webconnect func-

tion provides worldwide access to consumption and yield data via Sunny Portal.
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SMA Smart Home

Technical Data Sunny Boy 3600 Smart Energy Sunny Boy 5000 Smart Energy

Input (DC)

Max. DC power (@ cos ¢ = 1) 5200 W 6600 W

Max. input voltage 750V 750V

MPP voltage range / rated input voltage 125V - 500V / 400 V 125V - 500V / 400 V

Min. input voltage / initial input voltage 125V / 150V DC 125V / 150V DC

Max. input current input A / input B 15A/15A 15A/15A

Max. input current per string input A / input B 15A/15A 15A/15A

Number of independent MPP inputs / strings per MPP input 2/A2;B:2 2 /A2, B2

Output (AC)

Rated power (@ 230V, 50 Hz) 3680 W 4600 W

Max. apparent AC power 3680 VA 5000 VA

Nominal AC voltage / range 220V,230V,240V / 180V -280V 220V,230V,240V/ 180V - 280V

AC power frequency / range 50 Hz, 60Hz /+ 5 Hz 50 Hz, 60Hz / + 5 Hz

Rated power frequency / rated grid voltage 50Hz / 230V 50Hz/230V

Max. output current 16 A 22 A

Power factor at rated power 1 1

Adjustable displacement power factor 0.8 overexcited ... 0.8 underexcited 0.8 overexcited ... 0.8 underexcited

Feed-in phases / connection phases 1/1 1/1

Efficiency

Max. efficiency / European efficiency 97 %/ 96.5% 97 %/ 96.5%

Max. battery charging / battery discharging efficiency 97 % /97 % 97 % [/ 97 %

Max. battery efficiency 98 % 98 %

Battery

Manufacturer LG Chem LG Chem

Technology Liion Liion

Continuous power 1.5 kW 1.5 kW

Effective capacity 2 kWh 2 kWh

Rated battery voltage 150V 150V

Protective Devices

DC disconnection device [ °

Ground-fault monitoring / grid monitoring o/0 e/e0

DC reverse polarity protection / AC short-circuit current capability / galvanically isolated e/ /— e/ /—

All-pole sensitive residual-current monitoring unit [ [

Protection class (according to IEC 62103) / overvoltage category (according to IEC 60664-1) WAl WAl

General Data

Dimensions (W / H /D) 850 /750 / 250 mm 850 /750 /250 mm

(33.5/29.5/ 9.8 inch) (33.5/29.5 /9.8 inch)

Weight of inverter / battery 30kg /25kg (66.11b/55.11b) 30kg /25kg (66.11b/55.11b)

Operating temperature range in battery operation 0°C...+40°C (+32°F.. +104°F) 0°C..+40°C (+32°F...+104 °F)

Noise emission (typical) < 25dB(A) <25dB(A)

Self-consumption (night) <0.5W <0.5W

Topology Transformerless Transformerless

Cooling concept Convection Convection

Degree of protection (according to IEC 60529) inverter / battery section IP54 / IP21 IP54 / IP21

Climatic category (according to IEC 60721-3-4) 3K5 3K5

Max. permissible value for relative humidity (non-condensing) 95 % 95 %

Features

DC connection / AC connection Sunclix / spring-cage terminal Sunclix / spring-cage terminal

Display Graphic Graphic

Interface: Speedwire / Webconnect ° °

Multifunction relay o o

Certificates and approvals (more available on request) CE, UTE C15-712-1, VDE-AR-N CE, UTE C15-712-1, VDE-AR-N

4105, VDEO126-1-1 4105, VDEO126-1-1

Certificates and approvals (planned) AS 4777,C10/11, CEIO-21, AS 4777, C10/11, CEIO-21,

EN 50438, G59/2, G83/2, EN 50438°", G59/2, G83/2,
IEC 62109-1, IEC 62109-2 IEC 62109-1, [EC 62109-2

PPC, PPDS, RD 1699, SI 4777 PPC, PPDS, RD 1699, S| 4777

Technical data is preliminary and subject to change

@ Standard features O Optional features  — Not available

Data at nominal conditions

4600 VA with VDE-AR-N 4105 / **Does not apply to all national appendices of EN 50438

Type designation SB 3600SE-10 SB 5000SE-10
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Flexible

 Compatible with many battery
capacities and types

* Suitable for virtually all system
sizes and PV inverters

* For new and existing systems

* Can be upgraded with secure
power function

Easy-to-Use

e System planning using planning
guidelines and Sunny Design

* Installation similar to that of the
Sunny Boy PV inverter

* Flexibly combined with SMA Smart

Home components

Efficient

* Maximum self-consumption
by controlling to the three-phase
aggregate power

* High overall system efficiency

AVAILABLE

* Increased self-consumption thanks

to dynamic power limitation at
feed-in point

SUNNY ISLAND 6.0H for Grid-connected Applications

The battery inverter for maximum flexibility

The flexible, retrofittable battery inverter for maximum energy storage and self-consumption rate: As one of
the core elements of the SMA Flexible Storage System, the new Sunny Island 6.0H has optimal features for
temporarily storing self-generated solar energy for later consumption. It not only guarantees flexibility when it
comes to system size and choice of inverter but also with regards to battery capacity and type. This means that
lithium-ion batteries from leading battery manufacturers are also already supported. Furthermore, the Sunny
Island is perfectly suited to carry out intelligent energy management functions in combination with the Sunny

Home Manager within the SMA Smart Home.
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Technical Data

Operation on the Utility Grid (or PV Array)
Rated voltage / AC voltage range

Rated frequency / permissible frequency range

Max. AC current for increased self-consumption

Max. AC power for increased self-consumption
Stand-Alone or Emergency Power Operation
Rated grid voltage / AC voltage range

Rated frequency / frequency range (adjustable)
Rated power (for Unom, fnom / 25 °C / cos ¢ = 1)
Max. AC power at 25 °C for 30 min / 5 min / 3 sec
Rated current / max. output current (peak)

Total harmonic factor output voltage / power factor with rated power
Battery DC Input

Rated input voltage / DC voltage range

Max. battery charging current / DC rated charging current / DC rated discharging current

Battery type / battery capacity (range)
Charge control

Device Efficiency / Self-Consumption

Max. efficiency

No-load consumption / standby

Protective Devices (Device)

AC shortcircuit / AC overload

DC reverse polarity protection / DC fuse
Overtemperature / battery deep discharge
Overvoltage category according to IEC 60664-1
General Data

Dimensions (width x height x depth)

Weight

Operating temperature range

Protection class according to IEC 62103
Climatic category according to I[EC 60721
Degree of protection according to IEC 60529
Features / Function

Operation and display / multifunction relay
Three-phase systems / parallel connection

State of charge calculation / full charge / equalization charge
Battery temperature sensor / data cables
Certificates and approvals

Warranty (5 years)

Accessories

Battery cable / battery fuse

Interface SFCOMSMA (RS485) / SWDMSI-10 (Speedwire)* *

Type designation

@ Standard features O Optional features  — Not available
* From Akasol, Leclanché, LG Chem, SAFT, Samsung, Sony
**necessary for all grid-connected applications

Data at nominal conditions - provisional data

SMA Smart Home

Sunny Island 6.0H

230V /172.5V - 2645V
50Hz /40 Hz ... 70 Hz
20A
4.6 kVA

230V /202V - 253V
50Hz/ 45Hz ... 65 Hz
4600 W
6000 W / 6800 W / 11000 W
20A/120 A
<4%/-1.+1

48V / 41V - 63V
110A/90A /103 A
Liion*, FLA, VRLA / 100 Ah ... 10000 Ah
IUoU charge procedure with automatic full charge
and equalization charge

95%
<26W /<4W

e/e0

-/-

e/e0
1l

467 mm x 612 mm x 242 mm
63 kg
25°C...+60 °C
|
3Ké
IP54

external via SRC-20/2
- / -

e/0 /@
e/e0
www.SMA-Solar.com
[ ]

o/o0
o/o

SI6.0H-11
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Easy-to-Use Flexible High Performance

* Quick plug and play installation * Space-saving fop-hat rail mounting * Universal deployment options re- * Fast three-phase reading of
* Graphic visualization of current in household distribution thanks to gardless of existing energy meter measured values for effective
measured values in Sunny Portal compact enclosure ¢ Easily and flexibly combined with energy management
¢ Use of standard Ethernet cables SMA Smart Home components * Fast Speedwire communication

for Speedwire communication

SMA ENERGY METER

Universal reading of measured values for intelligent energy management

The powerful measurement solution for intelligent energy management within the SMA Smart Home: The SMA
Energy Meter takes phase-exact and balanced electrical measured values as a grid feed-in and purchased
electricity meter and communicates these values via Speedwire. Thanks to its ability to quickly acquire measured
values, the SMA Energy Meter is the ideal supplier of data for intelligent energy management within the SMA
Smart Home. All PV generation data, purchased electricity and grid feed-in can be transmitted via standard
Ethernet cable to the Sunny Home Manager, for example, or, in the future, to the Sunny Boy Smart Energy.
This, in turn, facilitates optimal energy monitoring, effective load and battery management and reliable active
power limitation at the grid feed-in point while taking self-consumption into account.

54



PV array Sunny Portal

o Router

(incl. network switch)
PV inverter

Sunny Home Manager

SMA Smart Home

Utility grid

Feed-in meter and purchased
electricity meter
of electric utility company

SMA Energy Meter

Sunny Island

Load rudio—controlleﬁ(\] socket
5

el

Batter
{
Load

bl

Provisional Technical Data

Communication

Fieldbus

Max. Radio Range

Speedwire / fast Ethernet

Inputs (Voltage and Current)

Nominal voltage

Frequency

Nominal current / limit current

Start-up current

Connection cross-section

Torque for screw terminals

Ambient Conditions in Operation

Ambient temperature

Storage temperature range

Protection class (according to IEC 62103)
Degree of protection (according to IEC 60529)
Max. permissible value for relative humidity (non-condensing)
General Data

Dimensions (W / H / D)

Individual units

Weight

Mounting location
Mounting type

Status display
Self-consumption
Measurement accuracy
Languages of the manual
Features

Warranty

Certificates and approvals (more available on request)

Last updated: April 2013
@ Standard features
Type designation

O Optional features — Not available, data at nominal conditions

@ Sunny Remote Control

SMA Energy Meter

Speedwire, 10 / 100 Mbit/s
100 m (between two devices)

230V / 400V
50Hz, 60Hz / £5 %
5A/63A
<25mA
1.0 mm? to 25 mm?

2.0 Nm

25°C ... +40 °C (13 °F ... +104 °F)
25°C...+70 °C (13 °F ... +158 °F)
I
1P2X
5%..95%

88 /70 / 65 mm
(3.46 /2.76 / 2.56 inch)
4
0.3 kg (0.66 Ib)
switch or meter cabinet
Top-hat rail mounting
2 LEDs
2 W / line conductor
1.5%
German, English, Italian, French, Spanish, Dutch, Portuguese, Greek

2 years
www.SMA-Solar.com

EMETER-10
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Yield Stability

* Smooth PV system operation
ensured

* Yield optimization via environmental
analyses

* Early error detection

SMA REMOTE SERVICE

Time Saving

* Complete inverter monitoring
by SMA

* Fewer service calls for
initial diagnostics

e Faster response times

Always on the safe side

Professional Support

* More effective service calls thanks
to on-hand data

* Fast solutions provide system
operators with security

* Proactively managed service
intervals

Transparency

* Regular reporting on system events

¢ Calculation of the system's
performance ratio

¢ Increased customer satisfaction
thanks to a proactive approach

With SMA Remote Service*, SMA controls an inverter's function via remote monitoring. System operators can
thus rest easy with the knowledge that their PV systems will run continuously and without any disturbance, and
that they will be able to protect themselves from unforeseen system failures preventing possible yield losses. As
soon as our system reports an irregularity, we get in fouch with the system operator’s contact person. This also
allows us to work together in ensuring even faster response times for service calls, since the relevant data has
already been analyzed. SMA is your partner for proactive and comprehensive service.

Please note that a Sunny WebBox with an uninterrupted connection to the Internet and a fixed public IP address is required for the use of SMA Remote Service.

** A prerequisite for this service is use of a multimeter (e.g., the Sunny SensorBox).

56



OUR SERVICES

SMA provides complete inverter monitor-
ing. Here, our experts have an eye on all
system parameters and detect irregularities
immediately. If a service callis required, we
get in touch with the contact person and
provide sound solutions. As a result, the PV
system goes back into operation as quickly
as possible.

Our services:

e Complete, almost realtime, inverter
monitoring* *

* Error notification by e-mail within just
a few minutes

* Contact by telephone within four
hours™**

* Automatic creation of service notification

e Error pattern analysis by SMA Service
Line experts

* Development of recommended solution

* Proactive planning of service intervals®

* Individual environmental analysis for
yield optimization™®

Service

ADVANTAGES

In order to prevent system failures, SMA
offers proactive service at planned intervals
and provides additional support in optimiz-

ing yields via environmental analyses.*
Advantages:

¢ Preferential treatment during service calls

* Professional error diagnostics and recom-
mended solutions

e Transparency through reporting

* Direct contact with SMA Service Line
experts

* Optimized PV system capacity

CONTRACT MODELS

Our customers can sign SMA Remote
Service contracts at any time for a minimum
term of one year.

COMBINED WITH THE SMA WAR-
RANTY CONCEPT

SMA offers comprehensive service by
combining SMA Remote Service and the
SMA warranty concept. Should service as-
sistance be required, both the replacement
device and support from a service techni-
cian are naturally free of charge during the
warranty period.

Are you interested? Then call us directly
at +49 561 9522-435000 or send an
e-mail to Service.Sales@SMA.de.

*

Anticipated availability = 2014
**  Data retrieval in 10-second intervals depending on
data connection

*** During regional SMA Service Line business hours

You can find the order form as well as additional information on the SMA Remote Service on our website at

www.SMA.de/Service.

SMA REMOTE SERVICE

Monthly reporting

Telephone call with recommended solutions

Proactive error pattern analysis

Notification by e-mail

Creation of a service notification

Inverter monitoring

Analysis for yield optimization!

Service interval planning’

'Anticipated availability — 2014
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Tailor-Made

* SMA analyzes the system design
and puts together a tailored offer

* The inverter fits the PV modules
perfectly

* Replacement of one or more invert-
ers possible

High Quality

* The device maintains the quality
standards of a new SMA device

* The inverter has a higher degree of
efficiency

* One year comprehensive warranty
on the replacement device

SMA UPGRADE

For more system power

Optimized

* Improved PV system power

* Lower inverter maintenance costs

* The replacement device is fully
updated

* Modern SMA communication
products can be integrated

Fast

* The tailored offer is usually sent by
SMA on the same day
* System operation is resumed faster

During a service call, SMA analyzes the design of the PV system based on detailed system data and offers a
replacement inverter that fits the system perfectly. Upon request, instead of a standard replacement device,
our customers receive an inverter from our latest product portfolio with new technology and a higher degree
of efficiency. The result: system operators and installers increase the PV system’s power and continue to benefit
from the highest in quality standards. SMA’s quality standards.

* The SMA upgrade depends on the defective inverter type, technical feasibility and the availability of suitable replacement devices.

SMA decides in each individual case whether an upgrade is possible.
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SMA inverters are designed with a service
life of 20 years or longer, even under ex-
treme conditions. If an irregularity should
happen to come up in connection with one
of our devices, we support our customers
with fast and competent service - now and
in the future.

During a service call, the SMA Upgrade is
an attractive offer.* SMA collects and ana-
lyzes exact system data such as modules,
inverters and system location. We then put
together a tailored offer of one or more
inverters which fit best with the PV system.
These modern replacement devices have a
higher degree of efficiency and all updates.
Installing the replacement inverters is easy

Service

for electrically qualified persons, as fresh
cabling is usually not required.

State-of-the-art technology and less
maintenance

In order to reach the maximum capacity
of the PV system, older PV systems usually
feature several inverters. With devices from
newer SMA product families, even larger
PV systems can be operated with only one
inverter. The SMA Upgrade often replaces
several devices with a single SMA prod-
uct. This reduces maintenance. The integra-
tion of state-ofthe-art SMA communication
products, which can be offered by install-

ST

[ L

ers to their customers, is still possible. One
thing is clear: SMA Upgrade is the smart
alternative to a standard SMA replacement
device.

A prerequisite for the SMA Upgrade is a
defective inverter which no longer has a
valid warranty. As is standard, SMA grants
a one-year comprehensive warranty on re-
placement devices.

maximum efficiency

Jii—— 1
A
90% 100%

98,1%

maximum efficiency

59



Profitable

* Up to 1 megawatt system power
as standard

« Significantly reduced specific price
thanks to increased power

* Maximum yields with low system
costs

Robust

* Full nominal power in continuous
operation at ambient temperatures
of up to 50 °C

* Direct installation on-site, optimized
for extreme climatic conditions be-
tween -40 °C and 62 °C

* Intelligent power management
with OptiCool™

AVAILABLE

Flexible

* Wide DC input voltage range
for flexible use of various module
configurations

o Perfectly adjusted for the tempe-
rature-dependent behavior of PV
arrays

Versatile

* Encompasses all grid management
functions, including nighttime reac-
tive power operation

* Customized computer platform
for optimal monitoring and inverter
control

SUNNY CENTRAL 800CP XT / 850CP XT / 900CP XT

The extended CP: peak output up to 1 megawatt

For increased power: With its expanded functions, the new Sunny Central CP XT series is now even more
powerful. Moreover, the specific price is going down, meaning that maximum yields are achieved with lower

system costs. Apart from providing full nominal power in continuous operation up to 50 °C, the Sunny Central
CP XT is also optimized for operation in cold temperatures as low as -40 °C. The inverter encompasses all
grid management functions, including Q at Night. The customized computer platform can be used for optimal

monitoring and control.
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| Efficiency curve SUNNY CENTRAL 900CP XT !

Central Inverter Solutions

n [%]

100

String combiner

SUNNY CENTRAL 900CP XT

1 max. 1000 V

b

String combiner

Utility grid
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SUNNY CENTRAL
800CP XT / 850CP XT / 900CP XT

62

Technical Data

Input (DC)

Max. DC power (@ cos ¢ =1)

Min. input voltage / max. input voltage

UMPP_m'm at Iype < Ipcmax

MPP voltage range (@ 25 °C / @ 50 °C at 50 Hz)'.2

MPP voltage range (@ 25 °C / @ 50 °C at 60 Hz)' 2

Rated input voltage

Max. input current

Number of independent MPP inputs

Number of DC inputs

Output (AC)

Rated power (@ 25 °C) / nominal AC power (@ 50 °C)
Nominal AC voltage / nominal AC voltage range

AC power frequency / range

Rated power frequency / rated grid voltage

Max. output current / max. total harmonic distortion

Power factor at rated power / displacement power factor adjustable
Feed-in phases / connection phases

Efficiency?

Max. efficiency / European efficiency / CEC efficiency
Protective devices

DC disconnection device

AC disconnection device

DC overvoltage protection

Lightning protection (according to IEC 62305-1)

Stand-alone grid detection active / passive

Grid monitoring

Ground-fault monitoring / remote-controlled ground-fault monitoring
Insulation monitoring

Surge arrester for auxiliary power supply

Protection class (according to IEC 62103) / overvoltage category (according to [EC 60664-1)
General data

Dimensions (W / H / D)

Weight in kg

Operating temperature range

Noise emission*

Max. self-consumption (operation)s / self-consumption (night)
External auxiliary supply voltage

Cooling concept

Degree of protection: electronics / connection area (according to IEC 60529) /
according to IEC 60721-3-4

Application in unprotected outdoor environments / indoor
Maximum permissible value for relative humidity (non-condensing)
Maximum operating altitude above MSL 2,000 m / 4,000 m
Fresh air consumption (inverter)

Features

DC connection / AC connection

Display

Communication / protocols

Communication with Sunny String-Monitor

SC-COM / Plant monitoring

Color enclosure / door / base / roof

Guarantee: 5/ 10 /15 /20 / 25 years

Configurable grid management functions

Certificates and approvals (more available on request)

@ Standard features — Not available
Type designation

O Optional features

Sunny Central 800CP XT Sunny Central 850CP XT

898 kW 954 kW
500V / 1000V 536V / 1000V
530V 568V

681 -850V /625 - 850V
681 -850V /625 - 850V

641 - 850V /583 - 850V
641 -850V /583 - 850V
641V 681V
1400 A 1400 A
1 1
9 / 32 (Optiprotect) 9 / 32 (Optiprotect)

880 kVA / 800 kVA
360V /324 - 414V
50 Hz, 60 Hz / 47 ... 63 Hz

935 kVA / 850 kVA
386V /348 - 443V
50 Hz, 60 Hz / 47 ... 63 Hz

50Hz / 360V 50Hz / 386V
1,411 A/ 0.03 1,411 A/0.03
1/ 0.9 leading ... 0.9 lagging
3/3 3/3

98.6%/98.4% /98.5% 98.6%/98.4%/98.5%

Motor-driven load-break switch / circuit breaker (Optiprotect)
AC circuit breaker AC circuit breaker

Type | surge arrester Type | surge arrester

Lightning Protection Level Il Lightning Protection Level Il

o /- e /-
° )
o/o o/o0
o o
° )
1 /10 1/

2562 /2272 /956 mm (101 / 89 / 38 inch)
1900 kg / 4200 Ib 1900 kg / 4200 b
25 ..+62°C/-13 .. +144 °F
61 dB(A) 61 dB(A)

1900 W /<100 W 1900 W /<100 W
230/ 400V (3 /N / PE) 230/ 400V (3 /N / PE)
OptiCool OptiCool
IP54 / IPA3 / 4C2, 452 IP54 / IP43 / AC2, 452

[ W) ®/0
15..95% 15..95%
e/0 ®e/0O
3000 m¥/h 3000 mé/h

Ring terminal lug / screw terminal (Optiprotect) / ring terminal lug
HM!I touch display HM!I touch display
Ethernet (optical fiber optional), Modbus
RS485 / none (Optiprotect) RS485 / none (Optiprotect)
® / O (via Sunny Portfal) ® / O (via Sunny Portal)
RAL9016 /9016 / 7004 / 7004
e/0/0/0/0 e/o0/0/0/0
Power reduction, reactive power setpoint, dynamic grid support (e.g. LVRT)
EN 61000-6-2, EN 61000-6-4, EMC conformity, CE conformity,
BDEW-MSRL / FGW / TR8¢, Arrété du 23/04/08, R.D. 1663 / 2000,
R.D. 661 /2007, P.O. 12.3 / |IEEE 15477
SC 800CP-10 SC 850CP-10



1) At 1.05 Uac pom and cos ¢ = 1

Central Inverter Solutions

2) Further AC voltages, DC voltages and power classes can be configured (for more detailed information, see technical information "Innovations_CP" at www.SMA.de)

3) Efficiency measured without internal power supply

4) Sound pressure level at a distance of 10 m

5) Self-consumption at rated operation

6) With complete dynamic grid support

7) Designed and type-tested in accordance with IEEE 1547, serial tests optional available

Technical Data

Input (DC)

Max. DC power (@ cos ¢ =1)

Min. input voltage / max. input voltage

UMPP_m'm at Iype < Ipcmax

MPP voltage range (@ 25 °C / @ 50 °C at 50 Hz)'.2

MPP voltage range (@ 25 °C / @ 50 °C at 60 Hz)' 2

Rated input voltage

Max. input current

Number of independent MPP inputs

Number of DC inputs

Output (AC)

Rated power (@ 25 °C) / nominal AC power (@ 50 °C)
Nominal AC voltage / nominal AC voltage range

AC power frequency / range

Rated power frequency / rated grid voltage

Max. output current / max. total harmonic distortion

Power factor at rated power / displacement power factor adjustable
Feed-in phases / connection phases

Efficiency?

Max. efficiency / European efficiency / CEC efficiency
Protective devices

DC disconnection device

AC disconnection device

DC overvoltage protection

Lightning protection (according to IEC 62305-1)

Stand-alone grid detection active / passive

Grid monitoring

Ground-fault monitoring / remote-controlled ground-fault monitoring
Insulation monitoring

Surge arrester for auxiliary power supply

Protection class (according to IEC 62103) / overvoltage category (according to [EC 60664-1)
General data

Dimensions (W / H / D)

Weight in kg

Operating temperature range

Noise emission*

Max. self-consumption (operation) / self-consumption (night)
External auxiliary supply voltage

Cooling concept

Degree of protection: electronics / connection area (according to IEC 60529) /
according to IEC 60721-3-4

Application in unprotected outdoor environments / indoor
Maximum permissible value for relative humidity (non-condensing)
Maximum operating altitude above MSL 2,000 m / 4,000 m
Fresh air consumption (inverter)

Features

DC connection / AC connection

Display

Communication / protocols

Communication with Sunny String-Monitor

SC-COM / Plant monitoring

Color enclosure / door / base / roof

Guarantee: 5/ 10 /15 /20 / 25 years

Configurable grid management functions

Certificates and approvals (more available on request)

@ Standard features — Not available
Type designation

O Optional features

Sunny Central 900CP XT

1010 kW
562V / 1000V
596V
722 - 850V /656 - 850V
722 - 850V / 656 - 850V
722V
1400 A
1
9 / 32 (Optiprotect)

990 kVA / 900 kVA
405V /365 - 465V
50 Hz, 60 Hz / 47 ... 63 Hz
50 Hz / 405V
1,411A /003
1/ 0.9 leading ... 0.9 lagging
33

98.6%/98.4%/98.5%

Motor-driven load-break switch / circuit breaker (Optiprotect)
AC circuit breaker
Type | surge arrester
Lightning Protection Level Il
o /-
[ ]
o/o
o
[ ]

1/

2562 /2272 /956 mm (101 / 89 / 38 inch)
1900 kg / 4200 Ib
25 ..+62°C/-13 .. +144 °F
61 dB(A)
1900 W /<100 W
230/ 400V (3 /N / PE)
OptiCool
IP54 / IP43 / 4C2, 452

e/0
15...95%
e/0
3000 m¥/h

Ring terminal lug / screw terminal (Optiprotect) / ring terminal lug
HMI touch display
Ethernet (optical fiber optional), Modbus
RS485 / none (Optiprotect)
® / O (via Sunny Portfal)
RAL9016 / 9016 / 7004 / 7004
e/0/0/0/0
Power reduction, reactive power setpoint, dynamic grid support (e.g. LVRT)
EN 61000-6-2, EN 61000-6-4, EMC conformity, CE conformity,
BDEW-MSRL / FGW / TR8¢, Arrété du 23/04/08, R.D. 1663 / 2000,
R.D. 661 /2007, P.O. 12.3 / |IEEE 15477
SC 900CP-10
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BNY ConraiL gy

- UTILTY
ill GRADE

Outdoor Efficient Robust Reliable

* Compact and weatherproof * Peak efficiency of 98 % * Salt corrosion resistant * High operational safety and easy
enclosure for outdoor installation * Cost reduction thanks to low * Sand and dust resistant maintenance

¢ OptiCool™ cooling system for am- self-consumption * Suitable for all climate zones » Comprehensive grid management
bient temperatures of up to 62 °C functions (including LVRT)

64

SUNNY CENTRAL 630CP-JP / 800CP-JP

The perfect solution for PV power plants in Japan

The durable and high-performance Sunny Central 800CP-JP guarantees maximum yields in all climate zones,
a fact that has been clearly demonstrated in numerous stress tests. With the integrated OptiCool™ cooling
system, the Sunny Central 800CP-JP feeds solar power into the utility grid even at ambient temperatures of up
to 62 °C. The compact and durable enclosure equipment allows for easy and uncomplicated outdoor instal-
lation - without complex enclosures and external cooling systems. This significantly reduces costs and self-
consumption. With its comprehensive grid management functions, the Sunny Central 800 CP-JP already meets
grid operators’ requirements for the future.



Central Inverter Solutions
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SUNNY CENTRAL 630CP-JP / 800CP-JP

Technical Data

Input (DC)

Max. DC power (@ cos ¢ =1)

Max. input voltage

Min. input voltage

MPP voltage range (50 Hz)

MPP voltage range (60 Hz)

Rated input voltage

Max. input current

Number of independent MPP inputs

Number of DC inputs

Output (AC)

Rated power (@ 25 °C) / nominal AC power (@ 50 °C)
Nominal AC voltage / range

AC power frequency / range

Rated power frequency / rated grid voltage

Max. output current

Max. total harmonic distortion

Power factor at rated power / displacement power factor adjustable
Feed-in phases / connection phases

Efficiency 5

Max. efficiency / European efficiency / CEC efficiency
Protective Devices

DC disconnection device

AC disconnection device

DC overvoltage protection

Lightning protection (according to IEC 62305-1)

Grid monitoring

Stand-alone grid detection

Ground-fault monitoring / remote ground-fault monitoring
Insulation monitoring

Surge arrester for auxiliary power supply

Protection class (according to IEC 62103) / overvoltage category (according to [EC 60664-1)
General Data

Dimensions (W / H / D)

Weight

Operating temperature range

Noise emission*

Max. self-consumption (operation) / self-consumption (night)
External auxiliary supply voltage

Cooling concept

Degree of protection: electronics / connection area (according to IEC 60529)
Degree of protection (according to IEC 60721-3-4)
Application

Max. permissible value for relative humidity (non-condensing)
Maximum operating altitude above MSL

Fresh air consumption

Features

DC connection / AC connection

Display

Communication protocols

Sunny String-Monitor / SC-COM

Color enclosure / door / base / roof

Warranty: 5 /10 /15 / 20 / 25 years

Configurable grid management functions

Certificates and approvals (more available upon request)

Sunny Central 630CP-JP

50 Hz, 60 Hz / 47 Hz ... 63 Hz

98.7%/98.5% /985 %

Lightning protection level |II

2562 /2272 / 956 mm

230/ 400V (3 /N / PE)

In unprotected outdoor environments

Sunny Central 800CP-JP

713 kW 898 kW
1000 V 1000 V
498 V 500V
500V - 850 V! 583V -850 V!
505V -850 V! 583V -850 V!
529V 641V
1350 A 1400 A

1 1

9 fused inputs 9 fused inputs

700 kVA / 630 kVA
315V / 284V -362V

880 kVA / 800 kVA
360V / 324V -414V
50 Hz, 60 Hz / 47 Hz ... 63 Hz

50Hz/315V 50Hz / 360V
1283 A 1411 A
<3% <3 %
1/ 0.9 leading ... 0.9 lagging
Wi 3/3

98.6% /984 % /98.5%

Motor-driven DC load-break switch
AC circuit breaker AC circuit breaker
Surge arrester type | Surge arrester type |
Lightning protection level IlI

[ ] [ ]
Active, passive Active
o/o o/o0

o (@]

[ ] [ ]
WAl WAl

2562 /2272 /956 mm
Approx. 1900 kg
25°C..+62 °C

61 db(A)
1900 W2 / <100 W
230/ 400V (3 /N / PE)

Approx. 1900 kg
25°C..+62°C
60 db(A)
1900 W2 / < 100 W

OptiCool OptiCool
IP54 / 1P43 IP54 / 1P43
4C2, 452 4C2, 452

In unprotected outdoor environments

15%...95 % 15%..95 %
2000 m 2000 m
3000 m3/h 3000 m3/h

Ring terminal lug / ring terminal lug
HMI touch display HMI touch display

Ethernet (optical fiber optional), Modbus  Ethernet (optical fiber optional), Modbus

RS485/ @ RS485/ @
RALQ016 /9016 / 7004 / 7004 RAL9016 /9016 / 7004 / 7004
e/0/0/0/0 e/o0/0/0/0

Power reduction, reactive power setpoint, dynamic grid support (e.g. LVRT)

EN 61000-6-2, EN 61000-6-4, CE-compliant, EEG-compliant,

BDEW-MSRL / FGW / TR84, Arrété du 23/04/08, R.D. 1663 / 2000,

@ Standard features — Not available

Type designation

O Optional features
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R.D. 661 /2007 / IEEE 1547
SC 630CP-10-JP SC 800CP-10-JP



1) At 1.05 Uac nom and cos ¢ = 1

Central Inverter Solutions

2) Self-consumption at rated operation

3) Sound pressure level at a distance of 10 m

4) With complete dynamic grid support

5) Efficiency measured without internal power supply

. Efficiency curve SUNNY CENTRAL 800CP-JP |
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PLANT DIAGRAM
PV modules

Sunny String-Monitor  SUNNY CENTRAL 800CP-JP

Sunny String-Monitor

Medium voltage
transformer Utility grid

max. 1000 V

—
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AVAILABLE

SLESET CINTAL ST 145 oy

Economical Efficient Flexible Reliable
* Outdoor enclosure allows for * Highest efficiency in its power class * Integrated AC disconnect for * Easy and safe installation with
direct field deployment * Full nominal power at ambient NEC 2011 compliance large, separate connection area
¢ Small footprint and light weight for temperatures up to 50 °C  Optional DC disconnects * Powerful grid management
easy shipping and installation functions (incl. FRT)
e Full UL 1741 and IEEE 1547
compliance

SUNNY CENTRAL 500CP-US 600V

Cost-optimized solution for commercial and utility-scale projects

The Sunny Central CP-US series delivers outstanding performance. In combination with an external transformer,
the Sunny Central CP-US can be connected to commercial building power or any utility grid. The UL listed CP-US
also supports grid stability through leading grid management functions including Low Voltage Ride Trough. Both
the outdoor enclosure featuring OptiCool™ active temperature management and a separate connection area
ensure simple installation while maximizing returns. With peak efficiency greater than 98 percent, it outperforms
all other inverters in its class. The Sunny Central CP-US can also be integrated with the Power Plant Controller
as well as the Medium-Voltage Power Platform for utility-scale applications.
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1) Specifications apply to irradiation values under STC

2) Measured without internal voltage supply at Vpc = 330 V
3) Measured efficiency includes all auxiliary power

4) By external 400 V auxiliary power supply

Technical Data

Input Data

Max. DC power (@ cos ¢ = 1)

Max. DC voltage

MPP voltage range (@ 25 °C at 60Hz)
MPP voltage range (@ 50 °C at 60Hz)
Rated input voltage

Max. input current

Min. input voltage / Vppmin at luep < Iocmin
Number of independent MPP inputs
Number of DC inputs: busbar / fuses
Output Data

Nominal AC power

Intermediate AC power

Maximum AC power

Max. AC current

Nominal AC current

AC grid frequency

AC voltage range

AC voltage range, full active power
Power factor (adjustable)

THD

Efficiency 2

Max. efficiency

CEC efficiency 3

Ambient Conditions

Operating temperature range

Max. temperature for nominal conditions
Protection rating

Installation indoors / outdoors

Relative humidity

Fresh air consumption

Internal consumption at nominal power
Standby consumption (Pygw)

General Data

Dimensions (W / H / D)

Weight

Grid monitoring

Ground-fault monitoring / remote-ground fault monitoring
Insulation monitoring

Surge arrester for auxiliary power supply

Cooling concept

Degree of protection: electronics / connection area / degree of protection according to IEC 60721-3-4

Application

Certificates / Listings

Certificates, approvals and compliants

EMC conformity

Features

DC connection

AC connection

HMI touchscreen

Communication / protocols

Auxiliary power supply via

external 208 V / external 400 V / external 480 V / integrated green power
SC.COM

Color of enclosure, door, base, roof

Warranty: 5 /10 /15 /20 / 25 years

@ Standard features O Optional features  — Not available
Type designation

Central Inverter Solutions

Sunny Central 500CP-US 600V

560 kW !
600V
550 kW / 363 - 480 Vdc
500 kW / 330 - 480 Vdc
360V
1600 A
330V
1
Busbar / 6-9

500 kVA @ 50 °C (122 °F)
530 kVA @ 35 °C (95 °F)
550 kVA @ 25 °C (77 °F)
1588 A
1444 A
60 Hz
180V - 220V
196V -210V
1/ 0.8 leading ... 0.8 lagging
<5%

>98.1%
>97.5%

25°C..+50 °C (-13 °F ... +122 °F)
+50 °C (+122 °F)
NEMA 3R
e/0
15%..95%
3000 m3/h
<1800 W
<150 W 4

2562 /2272 /956 mm (101 / 90 / 38 inch)
<1870 kg (4123 Ib)
(]
o/o
@)
[
OptiCool
NEMA 3R / NEMA 3R / 4C2, 452
In unprotected outdoor environments

UL 1741, UL 1998, IEEE 1547
FCC, Part 15, Class A

Ring terminal lug
Ring terminal lug
HMI touch display
Ethernet (optical fiber optional), Modbus
o/o/0/0

)
RAL9016 /9016 / 7004 / 7004
e/0/0/0/0

SC 500CP-US-10 600V
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Reduced LCOE

* Reduced balance of system costs
with 1000 VDC design

¢ Auxiliary HVAC not required, even
in desert environments

* Factory-integrated grid
management, including reactive
power control and LVRT

Efficient

* Bestin-class system efficiencies
above 97 % peak

* 10 % additional power for
continuous operation at ambient
temperatures up to 25 °C

* Low loss transformer engineered
for PV application

Certified

* Rigorous environmental testing
* NRTL listing of entire platform
* NEC 2011 compliant

AVAILABLE

Turnkey

* Simplified shipping and installation
process

* Extensive service offerings and
O&M support

* Integrated AC disconnects,
optional DC disconnects and
various configuration options

COMPACT MEDIUM VOLTAGE POWER PLATFORM

Simplified solution means maximum RO for utility-scale projects

The Compact MV Power Platform is a turnkey power conversion solution for utility-scale PV plants. Designed
for use with the Sunny Central CP-US and the Sunny Central CP XT central inverter lines, this solution minimizes
risk and maximizes energy production, providing 110 percent power output at temperatures up to 25 °C. The
Compact MV Power Platform is engineered for maximum RO, offering reduced system costs, high reliability
and bestin-class system efficiencies above 97 percent. Simple installation, easy data monitoring and superior
service offerings make the Compact MV Power Platform the preferred choice for large scale projects in North

America.

70



The SMA Advantage

Maximized energy yield

Best-in-class system efficiency, low self consumption,
and matched components result in increased
energy yield, speeding your return on investment.

LCOE reduction

Your levelized cost of energy is significantly
reduced through SMA's superior energy harvest,
reliability, acceleration of installation velocity, and
world-renowned bankability.

Grid Integration

At the heart of every Compact MV Power Platform
are SMA's award-winning Sunny Central inverters,
delivering all of the grid management functionality

demanded.

Central Inverter Solutions

5

Serviceability

Engineered for ease of transport, installation, and
maintenance, and backed by the best service
capabilities in the industry.

Quality

Another industry first, the SMA Compact MV Power
Platform is a suite of factory assembled and tested
pre-engineered solutions carrying an NRTL listing.

System-oriented Design

Designed as a cost-effective, turn-key solution from
the DC feeders, to the medium voltage collection
loop, the Compact MV Power Platform is the ideal
building block for today’s utility scale PV plants.

DC Disconnect Cabinet """""""""""""""""" SUNNY CENTRAL ~ pmmmmmmmemeee
- DC fuses DC load AC AC circuit
; break switch contactor breaker
(o 5 =DC
DC inputs _ —— it ==
o -2 AC ~
L N B/ e Medium Voltage Transformer """"""
Expulsion and loar] bl
_E E currefnutsléi:rsniﬁng switch
DC Disconnect Cabinet """""""""""""""""" SUNNY CENTRAL e ?
- DC fuses DC load AC AC circuit
; break switch contactor breaker
o S =DC
DC inputs _ P — - —
o -2 AC ~
[ Auxiiary |
(optional) ! Service Rack |
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COMPACT MEDIUM VOLTAGE POWER PLATFORM

Technical Data

Input (DC)

MPP voltage range at 25 °C (77 °F) / at 50 °C (122 °F) at 60Hz
Max. DC voltage

Max. DC input current

Number of independent MPP inputs

Number of fused DC inputs

Output (AC)

Nominal AC power

Maximum AC power

Nominal AC voltage options

Grid frequency

Power factor (adjustable)

Transformer vector group

Transformer no load taps

Transformer cooling type

Power Consumption

Internal consumption in operation (inverter + MV-transformer) 4
Standby consumption (inverter + MV-transformer)

Integrated control power supply / external control power supply
External auxiliary supply voltage

Efficiency

Max. efficiency / CEC efficiency inverter

MVPP System Efficiency Peak

Protection Rating and Ambient Conditions

Protection rating

SUNNY CENTRAL CP-US
CoMVPP 1.25 MW

SUNNY CENTRAL CP-US
CoMVPP 1.0 MW

430V ..820V /430V..820V 2 500V..820V /@

1000 V 1000V
2500 A 2700 A
2 2
18 18

1000 kVA @ 50 °C (122 °F) 1260 kVA @ 50 °C (122 °F)
1100 kVA @ 25 °C (77 °F) 1400 kVA @ 25 °C (77 °F)
12.47 kV; 13.8 kV; 20.6 kV; 24.9 kV; 27.6 kV; 34.5 kV
60 Hz 60 Hz
0.8 leading ... 0.8 lagging 0.8 leading ... 0.8 lagging
Dylyl Dylyl
£2.5% & +5.0% +2.5%&+5.0%
KNAN KNAN

<3800 VA +<10.1 kVA <3800 VA +< 12.4 kVA
<300 VA+<1100 VA <300 VA +< 1350 VA
e/0 e/0
480V; 600V 480V; 600V

98.10 % / 97.50 %
>97 %

98.50 % / 98.00 %
>97.5%

NEMA 3R NEMA 3R

25 °C(-13 °F) ... 50 °C (+122 °F)
25 °C (13 °F) ... 60 °C (+140 °F) /
-40 °C (-40 °F) ... 60 °C (+140 °F)

25 °C(-13 °F) ... 50 °C (+122 °F)
25 °C (13 °F) ... 60 °C (+140 °F) /
-40 °C (-40 °F) ... 60 °C (+140 °F)

Operation temperature range @ nominal power
Storage temperature standard / low temperature option (@Pnom)
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Relative humidity 15%..95% 15%..95%
Snow load, maximum (psf) 40 40
Wind load, maximum (mph) 110 110
Fresh air consumption (CFM) 3532 3532
Max. altitude above MSL 6562 ft 6562 ft
Design lifetime (years) >20 >20
Compliance and Certificates

Seismic rating according UBC sec. 1632 and IBC sec. 1613 3 Site class D, Ss =2.25g, S1=1.24g

NEC 2011 / OSHA 1910 e/e0 eo/e@
NRTL Listing: UL1741, UL857, UL891, NFPA79 ° [ )

PE stamped Structural Calculations ° )
Features

DC Disconnect Unit / AC Disconnect o/ e o/ e
Tracker Motor Supply (10kVA@460VAC / 10kVA@480VAC

20KVA@4BOVAC / .?Sl(ngA@ASOVAC) / / ©/o0/o/0 o/0/0/0
Auxiliary Services Power (none / 2kVA / 7.5kVA) e/0/0 e/0/0

Customer SCADA system Accommodation

Convenience Receptacles

Transformer alarm contacts:

(Temp / Pressure / Liquid level / Analog Temp)
Transformer oil containment

Monitoring (extended |/O): 4 DI, 3 Al

Delivery Terms: FCA-Origin

Platform Design

W / H / D (Platform including External Disconnect Units)
Weight (Platform including External Disconnect Units)

W / H / D (Platform excluding External Disconnect Units)
Weight (Platform excluding External Disconnect Units)

@ Standard features O Optional features  — Not available
Type designation

864 /762 /305 mm (34 /30 / 12 inch), supply: 120V / 60 Hz / max. 250 W
2 x 120V / max. 250 W each

e/0/0/0 ®/0/0/0
o O
o O
[ ) [ ]

9296 /2591 /2591 mm (366 / 102 / 102 inch)

< 17690 kg (< 39000 Ib) < 17690 kg (< 39000 Ib)
7696/ 2591 /2591 mm (303 / 102 / 102 inch)

< 15876 kg (< 35000 Ib) < 15876 kg (< 35000 Ib)

MVPP 1.0 MW MVPP 1.25 MW



1) @ 1.05 Uxc, nomand cos ¢ = 1

2) @ 1.00 Uxc pom and cos ¢ =1
3) Standard: 1000 V DC, optional 1100 V DC with a startup < 1000 V DC

4) Not including platform auxiliary service loads
5) Pier height 3 ft max.

SUNNY CENTRAL CP-US
CoMVPP 1.44 MW

SUNNY CENTRAL CP-US
CoMVPP 1.5 MW

545V ...820V / 545V ..820V?

525V ..820V?
1000 V 1000V
3200 A 3200 A
2 2
18 18

1440 kVA @ 50 °C (122 °F)
1584 kVA@ 25 °C (77 °F)

60 Hz 60 Hz
0.8 leading ... 0.8 lagging 0.8 leading ... 0.8 lagging
Dylyl Dylyl
-5.0 %; -2.5 %; +2.5 %; +5.0 %; +7.5 %; +10.0 %
KNAN KNAN

<3800 VA + < 14.6 kVA
<300 VA +< 1600 VA

1500 kVA @ 50 °C (122 °F)
1650 kVA @ 25 °C (77 °F)

12.47 kV; 13.8 kV; 20.6 kV; 24.9 kV; 27.6 kV; 34.5 kV

<3800 VA + < 14.6 kVA
<300 VA + < 1600 VA

®/0 e/0
480V; 600 V 480V; 600V
98.60 % / 98.00 % 98.60 % / 98.00 %
>97.5% >97.5%
NEMA 3R NEMA 3R

25°C (13 °F) ... 50 °C (+122 °F)
25 °C (13 °F) ... 60 °C (+140 °F) /
-40 °C (-40 °F) ... 60 °C (+140 °F)

25 °C(-13 °F) ... 50 °C (+122 °F)
25 °C(-13 °F) ... 60 °C (+140 °F) /
-40 °C (-40 °F) ... 60 °C (+140 °F)

Central Inverter Solutions

SUNNY CENTRAL CP-US
CoMVPP 1.6 MW

570V ...820V / 570V ..820V?

1000 V
3200 A
2
18

1600 kVA @ 50 °C (122 °F)
1760 kVA @ 25 °C (77 °F)

60 Hz
0.8 leading ... 0.8 lagging
Dylyl

KNAN

<3800 VA +<15.7 kVA
<300 VA +< 1700 VA
e/0
480V; 600 V

98.70 % / 98.50 %
>97.5%

NEMA 3R
25°C (13 °F) ... 50 °C (+122 °F)
25 °C (13 °F) ... 60 °C (+140 °F) /
-40 °C (-40 °F) ... 60 °C (+140 °F)

15%..95% 15%..95% 15%...95%
40 40 40
110 110 110
3532 3532 3532
6562 ft 6562 ft 6562 ft
>20 >20 >20
Site class D, Ss =2.25g, S1=1.24g
eo/e@ e/ e/e@
) ) )
) ) )

o/ e o/e o/ e
o/o/0/0 o/o/0o0/0 o/o/0/0
e/0/0 e/0/0 ®e/0/0
864 /762 /305 mm (34 /30 /12 inch), supply: 120V / 60 Hz / max. 250 W
2 x 120V / max. 250 W each
e/0/0/0O e/0/0/0 @e/0/0/0O
o o o
o o o
° ° °

< 17690 kg (< 39000 Ib)

< 15876 kg (< 35000 Ib)

MVPP 1.44 MW

9296 /2591 /2591 mm (366 / 102 / 102 inch)

< 17690 kg (< 39000 Ib)

7696/ 2591 /2591 mm (303 / 102 / 102 inch)

< 15876 kg (< 35000 Ib)

MVPP 1.5 MW

< 17690 kg (< 39000 Ib)

< 15876 kg (< 35000 Ib)

MVPP 1.6 MW
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Flexible Robust Easy-to-Use Cost Effective
* Suitable for power classes * |deally protected from snow and * Pre-installed and mechanically * Low maintenance thanks to fanless
from 500 to 1800 kVA and line sandstorms protected cabling transformer
voltages up to 36 kV * Perfect for extreme locations * Easy transport including shipping ¢ Increased plant availability leading
 Optimal integration of Communit * Protected against small floods thanks to low weight to higher yields
and other accessories with stilts * Global turnkey delivery * Lower fransport costs thanks to
* Delivery of two stations per ¢ Plug & play concept standardized dimensions

delivery vehicle

MV POWER STATION 500SC / 630SC / 800SC /

900SC / 1000SC / 1250SC / 1600SC / 1800SC
Turnkey system solution with the Sunny Central CP XT

With the power of either one or two robust Sunny Central CP XT inverters in the power class of your choice
and the corresponding transformers, the SMA MV Power Station is the perfect turnkey system solution for PV
power plants, and is available worldwide. The MV Power Station is protected against small floods with stilts.
Thanks to improved plant availability, energy yields go up significantly while transport costs and maintenance
go down as a result of the light-weight enclosure principle - Commissioning is an easy plug & play procedure.
Apart from simplified planning and installation, all cabling both on the ground and underneath is eliminated
resulting from perfectly combined system components.
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Turnkey System Solution

Central Inverter Solutions

MV POWER STATION 500 - 900

Sunny String-Monitor
PV modules

max. 1000 V

Sunny String-Monitor

PV modules

max. 1000 V

DC

— AC COM

SUNNY CENTRAL CP Medium voltage
_ transformer Switchgear Utility grid
6.6 - 36 kV
~d MV POWER STATION 1000 - 1800 =
Medium voltage
transformer Switchgear Utility grid
6.6 - 36kV

Technical Data

Output (AC)

Nominal AC power

Rated grid voltage

Rated power frequency

MV transformer

Dimensions and Weight

Dimensions (W / H /D)

Total weight

Degree of Protection and Ambient Conditions
Degree of protection (according to IEC 60529)
Operating temperature range

Maximum operating altitude above MSL

Installation with either one or two inverters

MYV Power Station
500 - 1800

500 to 1800 kVA
6.6...36kV
50 Hz / 60 Hz
Qil-sealed transformer with iron core

6058 / 2438 / 2591 mm
Up to 12 tons

IP54 (inverter and transformer) / IP23D (MV switchgear)
25°C..+40°C/+50°C
1000 m to 4000 m

Inverter area:

Two inverters: Both Sunny Central CP XT inverters are installed
back-to-back with an air outlet facing downward. The DC cables
can be connected to either the front or the back. Optional rain
protection and service platform are available.

One inverter: The Sunny Central CP XT inverter is installed in a
central position. This allows for short cable routes and the DC
connection can be made from either the front or the back.

Transformer area:

Outdoor transformer optimized for PV with additional protective
cover for the connection area. The side panels are secured with
either a protective grid or a barrier.

Closed area:

A sub-distribution, SCAS 6 kVA or Communit are located here.
The medium-voltage switchgear is mounted on a base to release
pressure in case of an arcing fault. An optional service platform
is also available.
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Reliable

* Seamless plant operation secured * Comprehensive services for * Optimal PV plant operation,

* Minimized downtime medium-voltage components increased profits
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Extensive Improved Performance Global
* Our service technicians work for
you worldwide

) : * Our experts are quickly on-site
* Services for all components delivered ur exp ey e

by SMA should service be required
¢ Technical support from teams of
experts on the SMA Service Line

Service for Medium-Voltage Components

Service from a single source

SMA combines cutting-edge technology with professional service. We have now expanded our range of
services for large-scale PV power plants. In addition to the Sunny Central service concept for inverters, we
now offer comprehensive service for medium-voltage components. From initial commissioning to routine main-

tenance and quick repairs: SMA Service promises maximum protection for all components delivered by SMA.



In order to guarantee authentic full service,
SMA Service is continually expanding its
product portfolio. Our latest offer is com-
prehensive service for medium-voltage
components. The value to our customers:
Maximum protection and certainty that the
PV plant runs smoothly and optimally at all
times. And should a service call be neces-

Service

Are you interested in our new range
of services or have questions you
would like to ask? Then call us directly
at +49 561 9522-435000 or send an
e-mail to Service.Sales@SMA.de. Fur-
ther information on the Sunny Central
service concept can also be found at
www.SMA.de/Service.

sary at any time, SMA Service quickly puts
the plant back into seamless operation.

Outlook

We offer the following services for
medium-voltage components:

Customers will also be able to combine our
services for medium-voltage components in-
dividually and flexibly. For optimal security,
SMA Service will also expand the modular
Sunny Central service concept in the future

Commissioning

to include tailored services for medium-volt- Maintenance

age components. Spare parts

Repairs during servicing
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AVAILABLE

Information about on-grid applications
can be found on page 46/47 and 52/53 or at
www.SMA.de/SmartHome

Easy-to-Use Robust Flexible

* OptiUse: quick installation and * IP54: optimal protection from dust * For systems from 3 to 300 kW
commissioning, simplified operation and humidity * Precise design

* OptiBat: state of charge calculation ¢ OptiCool: greater temperature * Supports multicluster technology
keeps you informed at all times range
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* OptiPower: secure operation in
any situation

SUNNY ISLAND 6.0H/8.0H for Off-grid Systems

Easy to use. Robust. Flexible.

More durable than its predecessors: The new Sunny Island impresses with its high protection class and wide
temperature range. Moisture, dust and temperature fluctuations will not impair its reliable operation, even
after 20 years. Thanks to OptiCool, there is no need to compromise when it comes to overload capacity and
economic viability. And there is more: OptiPower, the intelligent load and energy management system, ensu-
res operation, even in critical situations. OptiUse makes installation, commissioning and daily use easier than
ever with automatic rotating magnetic field detection, an optimized quick configuration guide and intuitive
operation. Plus, the intelligent OptiBat battery management automatically controls the most important charging
and discharging procedures, which extends the service life of sensitive energy storage. Sunny Island is a truly
comprehensive package for a worry-ree, reliable and self-sufficient electricity supply.
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Three-phase system

Technical Data

AC Output (Loads / Stand-Alone Grid)
Rated grid voltage / AC voltage range

Rated frequency / frequency range (adjustable)
Rated power (@ Vaom, from / 25 °C / cos ¢ = 1)
AC power at 25 °C for 30 min / 5 min / 3 sec
Rated current / maximum output current (peak)

Total harmonic distortion output voltage / power factor with rated power

AC Input (Generator, Grid or MC Box)

Rated input voltage / AC input voltage range

Rated input frequency / approved input frequency range
Maximum AC input current / adjustable

Maximum AC input power

Battery DC Input

Rated input voltage / DC voltage range

DC rated charging current / DC rated discharging current / maximum battery charging current

Battery type / battery capacity (range)
Charge control

Efficiency / Self-Consumption

Maximum efficiency

Self-consumption without load / standby
Protective Devices (Inverter)

AC short-circuit / AC overload

DC reverse polarity protection / DC fuse
Overtemperature / battery deep discharge
Overvoltage category according to I[EC 60664-1
General Data

Dimensions (W / H / D)

Weight

Operating temperature range

Protection class according to IEC 62103

Climatic category according to I[EC 60721

Degree of protection according to IEC 60529

Features / Function

Operation and display / multifunction relay

Three-phase systems / parallel connection

Integrated bypass / multicluster operation

State of charge calculation / full charge / equalization charge
Integrated soft start / generator support

Battery temperature sensor / data cables

Warranty: 5 years

Certificates and approvals

Accessories

Battery cable / battery fuse

Interface SFCOMSMA (RS485) / SI-SYSCAN (Multicluster)
Extended generator start “GenMan”

Load-shedding contactor / external battery current measurement
@ Standard features O Optional features  — Not available
Data at nominal conditions - provisional data, as of March 2013
Type designation

Single-phase system

Sunny Island
6.0H

230V / 202V - 253V
50Hz /45 Hz ... 65 Hz
4600 W
6000 W / 6800 W / 11000 W
20A/120A
<4%/-1 .. +1

230V /172.5V - 2645V
50Hz /40 Hz ... 70 Hz
50A/0..50A
11.5 kW

48V / 41V - 63V
90A/103A/110A

FLA, VRLA / 100 Ah ... 10000 Ah
IUoU charge procedure with automatic  IUoU charge procedure with automatic
full charge and equalization charge

95 %
<26 W /<4W

e/

_/-

e/e0
Il

467 /612 / 242 mm
(18.4/24.1 / 9.5 inch)
63 kg
25°C...+60 °C
|
3K6
IP54

external via SRC-20 / 2
eo/e@

_/ 'Y
e/0/0
e/e0
e/e0
[
www.SMA-Solar.com

o/o
o/o0
o
o/o0

SI6.0H-11

Sunny Island
8.0H

230V / 202V - 253V
50 Hz / 45 Hz ... 65 Hz
6000 W
8000 W / 9100 W / 11000 W
26 A/ 120 A
<4% /.. +1

230V /172.5V - 264.5V
50 Hz / 40 Hz ... 70 Hz
50A/0..50 A
11.5 kW

48V / 41V - 63V
115A /136 A/ 140 A
FLA, VRLA / 100 Ah ... 10000 Ah

full charge and equalization charge

95 %
<26 W /<4W

eo/e@
—/-
o/ 0
LI}

467 /612 / 242 mm
(18.4 /24.1 / 9.5 inch)
63 kg
25 °C ... +60 °C
|
3K6
IP54

external via SRC-20 / 2
eo/e@

_/ 'Y
e/0/0
/0
/0
[ ]
www.SMA-Solar.com

o/o0
o/0

o
o/0

SI8.0H-11
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Sun Saves Fuel: The SMA Fuel Save Solution
SMA system technology for industrial photovoltaic diesel hybrid applications

Energy-intensive industrial and commercial
businesses in regions with weak or without
existing grid structure. Often use diesel
gensets to generate electricity supply. How-
ever, rising diesel prices and expensive
transport, storage and fueling of the diesel
lead to ever increasing operating costs. At
the same time, decreasing PV system costs
are already making photovoltaic energy
significantly cheaper than pure diesel pow-
er supplies, especially in sunny regions.

Intelligently combined

Intelligently combining diesel and photovol-
taics to create a photovoltaic diesel hybrid
system allows system operators to minimize
fuel costs and CO, emissions. The key com-
ponents of the SMA Fuel Save Solution are

80

the SMA Sunny Tripower or Sunny Central
inverter and the SMA Fuel Save Controller.
This smart PV control solution significantly
increases the yields of applications running
on diesel, if:

¢ The effective cost of diesel is above
1 U.S. dollar

¢ local irradiation conditions allow for
the use of PV (especially economical
with yields above 1500 kWh/kWp)

o Sufficient space for a PV system is
available

International experience

The requirements placed on energy supply
systems - especially in the industrial and
commercial sectors - are high. Low costs,
quick operational readiness, maximum
reliability and availability all count as key
factors. At the same time, each system is
unique, as load profiles and external con-
ditions vary from location to location. SMA
has been developing scalable hybrid solu-
tions for the electrification of off-grid regions
for more than 30 years and boasts many
years experience as a supplier of system
technology for the installation of PV power
plants with a total capacity in the three digit
megawatt range. With over 30 gigawatts
of installed inverter capacity worldwide,

SMA is the global market leader in the field




.
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of PV inverters. More than 1000 employees
work daily researching and developing the
highest quality solutions with state-of-the-
art technology for each and every kind of
application, and at an affordable specific
price. SMA provides its customers with com-
prehensive support: from the initial planning
stages to installation and commissioning.
If service is needed, the Global Service
Network provides competent support, mak-
ing SMA the ideal partner for PV diesel hy-
brid systems.

Example of a PV Diesel Hybrid System

@

PV inverter

(Sunny Central or Sunny Tripower)

A central component of the SMA Fuel Save So-
lution. Specifically designed to operate in weak
grids under harsh environmental conditions.

O

®

@ Photovoltaic array

(Photovoltaic modules)

SMA inverters are compatible with all PV module
types and technologies currently available on the
market.

SMA Fuel Save Controller

(PV Main Controller Module)

Controls PV power fed into the diesel grid. Ensures
optimal PV feed-in capacity by taking load profiles

and genset status into account.

SMA Fuel Save Controller @
(Data Acquisition Module)

Quickly and precisely analyzes current grid and
load conditions in the system and transmits the
data directly to the PV Main Controller Module.

SMA Fuel Save Controller

(Interface Module)

For decentralized PV system structures with the
Sunny Tripower. Inferface for calculating and
transmitting data and sefpoints between the PV
Main Controller and the inverters.

® o o o Optical fiber multi-mode

Cat5e (Ethernet 100 Base TX)

Diesel generator

The primary component in conventional energy
supply systems: It creates the local grid and sup-
plies electricity to connected loads.

Genset system house

Central connection and coupling point. Includes
management and control systems for the diesel
genset system.

Battery banks

Increase the efficiency of the entire energy supply
system. Battery banks compensate for fluctuations
in load and insufficient solar irradiation, make re-
serve power available and optimize diesel genset
operation.

Industrial loads

Application-specific load profiles such as heavy-
duty industrial loads for mining or raw material
processing as well as for applications such as
agriculture or water desalinization.
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Photovoltaic Diesel Hybrid System in the Megawatts

South African mine minimizes fuel costs and CO, emissions

Thabazimbi is a sparsely populated region

characterized by mines, in the South Afri-

can province of Limpopo. The utility grid is
located far away, connection possibilities
are limited and the transport of diesel fuel
is expensive. However, the high rate of so-
lar irradiation in the region provides ideal
conditions for the use of solar energy.

Minimizing fuel-dependency

Since November 2012, a PV system with a
power of one megawatt has complemented
the existing diesel energy supply at a
chrome ore mine. With up to 1.8 gigawatt
hours of solar energy per year, the opera-
tor can significantly reduce fuel costs and
CO, emissions. The scalable PV system
consists of 4200 PV modules and the SMA
Fuel Save Solution with 63 Sunny Tripower
PV inverters and a smart control unit, the
SMA Fuel Save Controller. Through inter-
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action with SMA Sunny Tripower inverters,
the Fuel Save Controller manages the de-
mand-based PV feed-in to meet the system'’s
load and generation profile requirements.
In this way, the mine operator Cronimet
Chrome Mining SA (Pty) Ltd. can reduce
fuel dependency to a minimum during the
day.
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System size

* Installed PV power: 1 MW

* 63 x Sunny Tripower 17000TL

 Nominal power of diesel generator:
2 x 800 kVA

System information

« Thabazimbi, Limpopo Province,
South Africa

e Coordinates: 24° 36' S, 27° 23'E

* Operator: Cronimet Chrome Mining
SA (Pty) Ltd.

« Planning and realization: Solea AG,
Solea Renewables (Pty) Ltd.

« Date of commissioning: November 2012

« Fuel reduction: up to 450000 L
of diesel per year

* No grid access

System components

* 63 x Sunny Tripower 17000TL
* SMA Fuel Save Controller

"'- - | —
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AVAILABLE

Userfriendly Stable Flexible Scalable
* Simple connection to the * Optimal control of solar energy * Plant and system parameters are * Supports future system expansion

generator system feed-in fully configurable * Prepared for future integration of
 Exchange realtime data * Reverse power profection * Modular design allows for most energy storage systems

via Modbus® functionality system setups

* Several optimization and * PLC-based modular system
communication functions available with high-quality industrial grade
components
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SMA FUEL SAVE CONTROLLER

Infegrating photovoltaics info fossiHueled power generation systems

The SMA Fuel Save Controller is a key component in photovoltaic diesel hybrid system solutions. As the link
between diesel generator, photovoltaic system and load, the SMA Fuel Save Controller takes on all demand-
based control of PV feed-in depending on the load and generation profiles. This ensures maximum security of
supply with reduced fuel costs and also minimizes CO, emissions. Together with Sunny Tripower and Sunny
Central, the SMA Fuel Save Controller meets comprehensive grid management functions within the system.
SMA hybrid systems can be expanded on a modular basis at any time and provide reliable system control

through remote monitoring.



Data access

an

SMA Fuel Save Controller web inferface
Interface PV Main Controller Data Acquisition
Module Module Module
SMA
Remote Service
I
I
|
|
| Supervisory plant
| control
i (optional)
. |
Sunny Tripower Sunny Central Diesel » X |
and PV modules and PV modules generators Utility grid |
. (optional) |
YA |
|
|
|
|
|
|
|
\J
— AC —— Optical fiber multi-mode Modbus®/TCP —— Measurement —— Speedwire

Technical Data

General Data

Dimensions (W / H / D) in mm (approx.)
Weight (approx.)

Degree of protection according to DIN [EC 60529
Ambient Conditions

Operating temperature range

Maximum operating altitude

Humidity

Electricity Supply

Voltage supply (nominal value)

Power consumption (approx.)
Communication

Plant communication for supervisory plant control, SCADA and remote monitoring

Communication between modules / maximum cable length

Communication with inverters / maximum cable length

Communication protocol for connection to generator controllers
Other Interfaces

Multi-functional digital inputs

(for potentialfree contacts, maximum voltage drop at 10 mA: 5 V)

Multi-functional digital outputs (potential-free contacts)

Voltage / current measurement

Visualization & Data Recording
Visualization and configuration interface
Data & event recording

Compatible Inverters

Inverter

General System Design

System size (PV system size)

Maximum PV power ratio

Maximum number of handled generators

Type designation

Modbus® is a registered trademark of Schneider Electric licensed to the Modbus Organization, Inc.

SMA FUEL SAVE CONTROLLER

PV Main Controller Data Acquisition
Module Module Interface Module
600 /600 /210 600 /600/210 600 /600/210
30kg 30kg 30kg
IP65 IP65 IP65
-10°C...+50 °C

2000 m above MSL
5% ... 95 % (non-condensing)

110 ... 240 VAC (50 ... 60 Hz)
200 W 200 W 200 W

Modbus / TCP, http, FTP via Ethernet 10 BASE-T and 100 BASE-T(X)
Remote monitoring via UMTS/GSM (optional)

Ethernet via optical fiber through SC connector
Ethernet copper based (optional) / 2000 m

STP: Speedwire, 10/100 Mbit/s
SC: Ethernet 100 BASE-FX and 100 BASE-TX (optional) /
STP: 100 m, SC: 2000 m

MODBUS / TCP via Ethernet 10 BASE-T and 100 BASE-T(X)

8 2 -

4 = -
VT (for grid voltages

- higher than 415 V) / -
CT(5A)

Web interface for local and remote monitoring
5 second values for 2 days, 5 minute average values for 30 days

Sunny Central CP-XT series, Sunny Tripower
(STP TO00OTL, STP 12000TL, STP 15000TL, STP 15000TLEE,
STP 17000TL, STP 20000TLEE)

300 kVA ... 6 MVA
60 % of the max. generator capacity (parallel operation)

5 (no restriction if power limitation is available through supervisory control)

FSCTOCONT FSCTO0DAQ FSC10IFM
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THE RIGHT SOLUTION FOR EVERY APPLICATION

Why is system monitoring so important?

From residential PV systems to giant PV power plants: Reliable monitoring is essential for achieving long-term high yields in electricity

production. A system that operates continuously is the only way to ensure ecological and economical benefits - to ease the burden on

the environment and your wallet. SMA offers monitoring solutions for every application that provide more than just continuous monitoring.

Intelligent concepts and products for comprehensive system monitoring - our part in the global energy transition.

What should you keep in in mind when
choosing a residential PV system?

SMA offers solutions for residential PV sys-
tems that not only enable you to easily keep
an eye on electricity production but also
provide intelligent household energy man-
agement. For PV systems installed on single-
family homes, SMA recommends using the
Sunny Home Manager, Sunny View or the
Sunny Explorer software or logging on to
the Sunny Portal.

Solar power professionals benefit from the
ability to assist system operators by diag-
nosing problems remotely, which saves
travel time, cuts costs and offers customers a
broad product portfolio to fit all their needs.

Modern PV system monitoring is much more
than simple surveillance, especially for resi-
dential PV systems. It provides information
regarding system operation in an easy-to-
read manner and, thanks to apps for iPhone
and Android mobile devices, is accessible
from anywhere in the world. System datq,
such as the current PV power generation
capacity, is presented in a simple, clear and
professional format.

Communication via Sunny Portal thanks to
Webconnect: System monitoring is eco-
nomically attractive even for very small sys-
tems due fo integration of the new data in-
terface into inverters. After easy plug & play
commissioning, the most important system
data can be retrieved and displayed in a
clear format at any time.

What is the smart way to guarantee
investment security in commercial PV
systems?

For larger PV systems, a variety of compo-
nents can be assembled to create a custom-
ized monitoring solution. In combination
with SMA inverters, operators and solar
power professionals benefit from a perfectly
coordinated system. The product spectrum
of system monitoring products includes
Sunny Portal, Sunny WebBox, Sunny Web-
Box with Bluetooth and the SMA Meteo
Station for the expert collection of perfor-
mance-related meteorological data.

SMA system monitoring also provides many
benefits to solar power professionals. In the
event of a problem, installers have quick
access to all system data. This information
allows them to draw conclusions about a
specific event and troubleshoot problems
remotely. This can sometimes eliminate the
need for long distance service visits. SMA
products are also useful for systems mainte-
nance and parameterization.

What guarantees professional system
management in PV power plants?

The larger the PV plant, the faster small re-
ductions in power negatively affect yields
- if they go undetected. Even megawatt
plants can be accurately and comprehen-
sively monitored with our solutions designed
especially for PV power plants. In this way,
they help to reduce costs and guarantee
yields. The modular system concept with the
Power Plant Controller, Cluster Controller
and the Ethernetbased Speedwire fieldbus
enable you to flexibly scale plant power,
regardless of whether it has a decentralized
or centralized plant architecture.

SMA products, with their features and flex-
ible solutions for PV farm control meet and
exceed global requirements for grid man-
agement capabilities for PV power plants
up fo the three-digit megawatt range. Our
central inverters, together with the SMA
Power Plant Controller, feature state-of-the-
art data interfaces, supporting various seri-
al and Ethernet-based protocols.
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The Perfect Product
for Every Solution

Why is SMA also the right partner to
provide system management?

Because we are aware that there are a
variety of requirements when it comes to
monitoring. Because system operators have
specific needs. Because each and every PV
system is unique. And because our products
meet these needs in terms of power, func-
tions and features. The basic scenarios here
are just an example of what is possible.
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Remote Monitoring

Residential PV system, scenario 1:
The all-inclusive service package

The ideal package for private system op-
erators looking for an automatic monitoring
solution. It provides an elegant way to keep
an eye on all key factors. The new Sunny
View and communication via Bluetooth pro-
vide a local monitoring solution with real-
time system data in color: The large, easy
to read 5” color touchscreen displays all
key PV data. If an economically attractive
remote monitoring system is desired for a
private residential PV system, system data
is sent directly to Sunny Portal via Web-

connect technology. System operators and
installers have access to key data at any
time and from anywhere thanks to this tool
with monitoring, management and display
features.



Residential PV system, scenario 2:
Intelligent energy management

The Sunny Home Manager, Sunny Portal
and Sunny Island work in concert here to
optimize use of generated solar power as
well as make system monitoring more con-
venient. In this way system operators have
an overview of all energy flows in the
household, can display the recommended
actions and automatically control up to ten
household appliances via SMA radio-con-
trolled sockets. The advantages are clear:
an increase in self-consumption and a re-
duction in overall power consumption.

Connection to the Operation Control System

Commercial PV system, scenario 3:
The basic solution: smart and wireless

Smart monitoring: Customers stay up-to-
date on the operational status of their com-
mercial PV system around-the-clock and
from anywhere wirelessly with only minimal
effort spent on installation. The Sunny Web-
Box with Bluefooth receives system data
wirelessly and presents it in combination
with meteorological data from the Sunny
SensorBox via Sunny Portal in a profes-
sional analysis.

Commercial PV system, scenario 4:
Complete monitoring, wired

For plants larger than 100 kWp, a wired
investment: The Sunny WebBox and Power
Reducer Box enable monitoring of all as-
pects of solar power production via the
Sunny Portal. The new SMA Meteo Station
with pyranometer professionally measures
power-relevant meteorological data. This
monitoring solution helps to guarantee
yields and, at the same time, provides the
required grid management.
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PV power plant, scenario 5:
The perfect solution for decentralized
PV power plants

Modular structure and high-performance:
the optimum solution for decentralized
large-scale PV power plants with the SMA
Cluster Controller, Power Plant Controller
and new Ethernetbased Speedwire field-
bus. In this manner, SMA provides a
100-percent guarantee on the future of the
plant management system, including the op-
timum data transfer rates for plant monitor-
ing and fast processing of the measured
values, status updates and plant control
commands. One SMA Cluster Controller
can reliably monitor and control up to 75
string inverters per cluster. PV power plants
of any size can be operated with central PY
farm control using the Power Plant Control-
ler and, at the same time, comply with all
valid directives and standards.
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PV power plant, scenario 6:
Plant management, up to the
gigawatt range

Bundled monitoring expertise in the spot-
light: Industrial-sized power plants with cen-
tralized architecture can benefit from the
exceptional qualities of Sunny Central invert-
ers and their accessories and features for
plant monitoring and control. This includes
the Power Plant Controller with an integrated
interface and the flexible and economical
Sunny String-Monitor. Power plant opera-
tors can monitor, regulate and optimize their
yields and power plant functioning.






AVAILABLE
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User-Friendly Innovative Easy-to-Use Safe
* Large, easy-fo-read color * Slide show with automatically * Intuitive operation via fouchscreen * Audio and visual alarm
touchscreen changing information * Easy-to-understand display of all * Data archiving and backup via
* Freely configurable user interface * WLAN interface for display of key plant data microSD
online data

SUNNY VIEW

Stylish visualization for the home

Now your system data is live and in color. The Sunny View offers more than just a reliable visualization of
the energy yield. System operators can use the large, easy-to-read 5” color touchscreen to display all key PV
data, as well as to receive news, meteorological data and posts from social networks via WLAN. Al relevant
information can be presented in an individually configurable slide show. Fully-automatic monitoring included
- the device can communicate via Bluetooth with up to 12 inverters and sends a visual and acoustic warning
signal in the event of a failure.
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Wireless
communication with in-
verters via Bluetooth

WIAN interface for
news and weather

Large, easy-to-read
olor touchscreen

SMA CT Meter: to
measure household

power consumption

Technical Data

Communication

Inverter communication

PC communication

Number of SMA Devices
Bluetooth

Max. Radio Range

Bluetooth in freefield conditions

Voltage Supply

Voltage supply

Input voltage

Power consumption

Ambient Conditions in Operation

Ambient temperature

Max. permissible value for relative humidity (non-condensing)
Degree of protection (according to IEC 60529)
Memory

Internal

External

General Data

Dimensions (W / H / D) with tabletop stand
Dimensions (W / H / D) without tabletop stand
Weight with tabletop stand

Weight without tabletop stand

Mounting location

Mounting type

Software languages

Languages of the manual

Features
Display

Operation

Warranty

Certificates and approvals
Accessories

USB plug-in power supply
SMA Bluetooth® Repeater

SMA CT Meter

Type designation

onitoring and Control

MicroSD card slot for
data archiving, storage

Audio and visual alarm

and export

Sunny View

Bluetooth
SDHC card (microSD)

max. 12

Up to 100 m (can be extended with
an SMA Bluetooth Repeater)

External plug-in power supply
90V - 240V, 50 / 60 Hz
typ. 3.75 W, max. 8 W

0°C...40 °C (32 °F ... 104 °F)
5%..95%
IP20

16 MB as ring buffer
SDHC card (microSD), max. 8 GB

109 /165 /75 mm
109 /152 /23.5 mm
0.293 kg (0.6 Ib)
0.245 kg (0.5 Ib)
Indoors
Wall mounting, tabletop device
German, English, Italian,
French, Dutch,
Greek, Japanese
German, English, ltalian,
French, Dutch,
Greek, Japanese

5 inch (12.75 cm), 16 million colors,
resolution 480 x 800 pixels
Touch screen
2 years
www.SMA-Solar.com

(]
For extending the maximum
Bluetooth radio range
For measuring household power
consumption (only Japan)

VIEW-10
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AVAILABLE

Professional Convenient Easy-to-Use

* Measurement of the global * Data analysis via Sunny WebBox * Simple and safe mast mounting
radiation using Kipp & Zonen or Sunny Portal * Fast installation with only one cable
pyranometers * Flexible integration into the existing

* Measurement of additional meteo- RS485 communication system

rological data (air temperature,
air pressure, relative humidity, PV

module temperature)
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SMA METEO STATION

The professional weather station equipped with a pyranometer

A must-have for professional measurement of power-related meteorological data: The SMA Meteo Station
not only measures air temperature, air pressure and relative humidity with great accuracy; it also determines
global radiation. Different systems can now be compared to one another by using the horizontally installed
pyranometer to measure the incident light. This makes it possible to determine the key parameters required for
an optimum configuration, such as the module tilt angle. All measured values are made available for analysis
via the Sunny WebBox or Sunny Portal.



Accurate data thanks
to professional

measuring equipment

Technical Data

Communication

Data logger communication
Connections

Power Injector

Maximum Radio Range
RS485

Voltage Supply

Voltage supply

Input voltage

Ambient Conditions in Operation
Ambient temperature

Degree of protection (according to EN IEC 60529)
General Data

Diameter

Size (height)

Weight

Mounting location

Mounting type

Languages of the manual
Operation

Warranty

Certificates and approvals
Accessories

NTC module temperature sensor
External power supply unit

@ Standard features O Optional features  — Not available
Type designation

Comparison of different
plants using the global
radiation level

Monitoring and Control

Additional measured Easy and safe instal-

values: air temperature, lation

relative humidity, air
pressure

SMA Meteo Station

RS485 to Sunny WebBox

10 m cable with plug
and screw cap

1200 m

External power supply unit
100V - 240V AC, 50 / 60 Hz

-40 °C ... +70 °C (40 °F .. +158 °F)

IP66

150 mm (5.9 inch)

268 mm (10.6 inch)
1.3kg (2.9 1b)
Outdoor
Pole mounting
German, English
Via the Sunny WebBox interface
2 years
www.SMA:Solar.com

METEOSTATION-10
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Easy-to-Use

e Straightforward plug and play
commissioning

* No additional SMA devices
required

Economical

* Reasonable investment costs and
low installation effort

* Most effective and efficient system
monitoring method

WEBCONNECT

Direct data exchange with Sunny Portal

Communicative

* Easy online monitoring via
Sunny Portal

¢ Clear display of the most important
system data via Sunny Portal

AVAILABLE

Direct

* Data exchange with Sunny Portal
without data logger

* Free Sunny Portal app for data
visualization on smartphones

Ideally suited for online monitoring of small PV systems with a maximum number of up to four inverters: Web-

connect provides free access to Sunny Portal without additional data logger - easily via an existing Internet
access and a DSL router. After the simple installation of the inverter interface which is optionally available or
already integrated at the factory, you can commission the Webconnect. Basically, it is plug and play. Once
configured, key system data can be accessed and displayed in a clear format whenever you need it. Moreover,

automatic product updates ensure that the device firmware is always up-to-date.
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Optional Webconnect inter-

type Piggy-Back?

1

face of type data module' or

integrated Webconnect

oring and Control

STP 5000 / 6000 / 7000 / SB 3600 / 5000SE-10

8000 / 9000TL-20 with with infegrated Webconnect
integrated Webconnect functionality
functionality

Supported inverters: STP 15000TLEE-10 / 20000TLEE-10, 15000TLHE-10 / 20000TLHE-10, 10000TL-10 / 12000TL-10/ 15000TL-10 / 17000TL-10, 12000TL-US-10 / 15000TL-US-10 /

20000TL-US-10 / 24000TL-US-10 / SB 2500TLST-21 / 3000TLST-21, 3000TL-21 / 3600TL-21 / 4000TL-21 / 5000TL-21 / 3000TL-US-22 / 4000TL-US-22 / 5000TL-US-22 /

Supported inverters: SB 1300TL-10 / 1600TL-10 / 2100TL, 3300-11 / 3800-11 / 3000US-12 / 3800-US-12 / 4000US-12 / 5000US / 5000US-11 / SB 5000US-12 / SB 6000US /

SB 6000US-11 / SB 6000US-12 / SB 6000TLUS-12 / SB 7000US / SB 7000US-11 / SB 7000US-12 / SB 7000TLUS-12 / 8000US / 8000TLUS-10 / 8000US-11 / 8000US-12 / 8000TLUS-12 /

9000TLUS-10 / 9000TLUS-12 / 10000TLUS-10 / 10000TLUS-12 / 11000TLUS-12 / SMC 6000A-11

Technical Data

Communication

Sunny Portal

PC communication
Connections

Ethernet

Maximum Radio Range
Ethernet

Supported Sunny Portal Functions
Online device updates

Plant and Device Information
Live data

Panel Level Monitoring

System description

Annual comparison

System log book

Device overview

Status reports

Data management

Monitoring

Inverter comparison

Communication monitoring

Individual Access
Publication of specific pages

User roles

Access

Website

Smartphone

Tools required for commissioning

@ Standard features O Optional features

Inverter with Micro inverter with
Webconnect functionality Webconnect functionality

SMA Webconnect via Ethernet
SMA Speedwire via Ethernet

RI45
100 m
°
- °
- °

Overview of the key properties of the PV plant
Quick yield overview of the entire operating period
Access to messages regarding plant events
Properties and parameters of the devices in the PV plant
E-mail reports provide regular information on plant yields and plant events
Data consolidation after two years

Fully automatic and continuous yield comparison and e-mail notifications
Ongoing monitoring of the connection between
Sunny Portal and the PV plant

Access via the public area on Sunny Portal by all Internet users,
ideal for personalized presentations on personal websites

non nou

By assigning the roles of “guest”, “standard user”, “installer” and
“plant administrator”, viewing and configuration rights of the different
roles can be defined.

www.sunnyportal.com, www.SMA.de/webconnect
www.sunnyportal.mobi, Sunny Portal App for iPhone and Android
SMA Connection Assist, Sunny Explorer

Typical
plant design

Power generation

@ Example - Sunny Tripower with
Speedwire / Webconnect data
module

@ PV array

System monitoring

® Sunny Explorer
Sunny Portal

@ Mobile access
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CLUSTER COMTROLULER

Convenient Versatile
* Monitoring and control of up to * Complies with national and
75 string inverters international requirements for grid
¢ Exchange of realtime data integration
with other devices and systems * Integrated analog and digital
using the standard Modbus® interfaces for sensors and active /
communications protocol reactive power setpoints

Professional

* Easy installation thanks to fop-hat
rail mounting and connectors with
push-in, spring-cage terminals

* Optimized for industrial use
thanks to a robust enclosure and
high-quality components

SMA CLUSTER CONTROLLER

Professional monitoring and control for decentralized large-scale PV plants

AVAILABLE

Safe

* Immediate e-mail notification in the
event of a failure

* Remote monitoring and maintenance
via the integrated user interface and
Sunny Portal

Combined with the highly efficient SMA string inverters, the SMA Cluster Controller is the perfect system solution
for decentralized large-scale PV power plants. The SMA Cluster Controller offers reliable monitoring and con-

trol of up to 75 string inverters thanks to the Ethernet-based Speedwire fieldbus and the high-performance dual-

core processor. Plant operators receive advantages such as optimum data transfer rates for plant monitoring

and fast processing of measured values, status information and system control commands. Furthermore, the

many different connection options for the sensors enable more precise evaluation of plant power. In addition

to the status updates, relevant plant power can be viewed using Sunny Portal and its variety of features.
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Technical Data

Communication

Inverter

Data network (LAN)

Data interfaces

Connections

Inverters / data network (LAN)

Data storage

Voltage supply / analog and digital signals
Maximum Number of SMA Devices
Speedwire

Maximum Radio Ranges
Speedwire / LAN

Voltage Supply

Voltage supply

Input voltage

Power consumption

Ambient Conditions in Operation
Ambient temperature

Relative humidity

Altitude above MSL

Display

Type

Display languages

Memory

Internal

External

USB Interfaces

Quantity / specification / sockets
Digital Inputs

Quantity

Usage

Analog Inputs

Quantity

Measurement range

Usage

Temperature Measurement
Quantity / sensor type
Measurement range

Usage

Digital Outputs

Quantity / design

Max. load tolerance

Usage

Analog Outputs

Quantity / signal current

Usage

General Data

Dimensions (W / H /D)

Weight

Mounting location / degree of protection of enclosure
Mounting type

Status display

Software languages, languages of the manua
Features

Operation

Clock

Advanced functions using the Sunny Portal

Warranty

Certificates and approvals
Accessories (Optional)

Top-hat rail power supply
USB flash drive

Type designation

ring and Control

SMA Cluster Controller

Speedwire, 10 / 100 Mbit/s
Fast Ethernet, 10 / 100 Mbit/s
HTTP, FTP, Modbus TCP / UDP, SMTP, Sunny Portal

2 ports / 10BASE-T or 100BASE-TX, RJ45, switched
2 USB 2.0 high-speed pin connectors, type A
Connector, push-in spring-cage terminal

75
100 m (between two devices)

External power supply unit (available as an accessory)
18V DC - 30V DC
typ. 12 W / max. 30 W

25°C ... +60°C (-13 °F ... +140 °F)
4% ... 95 %, non-condensing
0 mto 3000 m

LC display, monochromatic, back-it
German, English

1.7 GB as ring buffer
USB mass storage (optional, available as an accessory)

2 / USB 2.0 high-speed / type A

8

Setpoints for active and reactive power

3 x current signal, 1 x voltage signal
OmAto20mAorOV -+10V
Irradiation measurement, setpoints for active and reactive power or current / voltage measurement

2 / PT100 / PT1000 (two or fourcable connection)
-40°C ... +85°C (-40 °F ... +185 °F)

Measurement of ambient and cell temperature

3 / potentialfree relay contacts
48V DC/30W
Error message, warning and active power limitation

2/ 4 mAto 20 mA

Feedback from active and reactive power setpoints

275/133 /71 mm (10.8 /5.2 /2.8 inch)
0.9 kg (2.0 Ib)
Indoors / IP20
Top-hat rail mounting
LC display, LEDs
German, English, ltalian, Spanish, French, Dutch, Portuguese, Greek, Czech

Integrated web server, display, keypad
Realtime clock (RTC) with maintenance-free buffering
Plant and yield monitoring, measured value processing, performance analysis,
presentation, status reports, mobile data access
5 years
www.SMA-Solar.com

Input: 100V - 240 V AC / 45 ... 65 Hz, output: 24V DC / 2.5 A
4 GB or 8 GB, highly reliable industrial quality

CLCON-10
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Safe Flexible

* Meets CEl 0-21 requirements * Binding for all PV plants larger
* Certified protective functions than 6 kWp in ltaly

* Integrated short-term energy ¢ Universally applicable

storage for standard operation in

case of grid failure

100

SMA GRID GATE

The system solution for Italy

Easy-to-Use

* With the default setftings, no
parameterization is needed

* Easy computer or laptop configura-

tion thanks to Sunny Explorer
* Easy installation due to top-hat rail
mounting

AVAILABLE

Innovative

* Supports the communication standard
IEC 61850-7-2

 Compatible for SMA Speedwire
network system integration

The system solution for PV plants larger than 6 kWp connected to low-voltage grids in ltaly: The SMA Grid
Gate makes it possible for PV plants to operate in compliance with the CEl 0-21 standard. SMA Grid Gate is
compatible with all plant sizes connected to low-voltage grids. If islanding detection is required, this must be
included in the inverter, as is the case with SMA inverters. Disconnection and frequency limit setting by remote
control can be done either through digital inputs or an Ethernet connection using the communication standard
IEC 61850-7-2. Thanks to the integrated maintenance-free, shortterm energy storage, standard operation is
maintained for at least five seconds in the case of a grid failure. Installation of an additional uninterruptible

power supply (UPS) is not required.



SMA Grid Gate

STP 8000TL10 U<, U>, Us>, f<, >

External
signal generator

- .
f<c, Pc

Low-voltage grid

= DC == AC = Control cable

— — — Speedwire (optional)

Sample solution for PV plants up to 20 kWp
and remote control via digital signals

Technical Data

Communication

Data network (LAN)

IEC 61850-7-2

Inverter (for future applications)
Terminals

Communication

Inputs

AC grid connection

Maximum Radio Range

Ethernet / Speedwire

Inputs

Digital inputs

Analog inputs (for future applications)
Connection Data (AC)

Nominal AC voltage

Nominal AC voltage range

Nominal AC frequency

AC power frequency range
Nominal AC current

Control of tie switch Iac mox.

Control of tie switch Vac mox.
Connection phases

Protective Devices

AC short-circuit current capability
Protection class (according to IEC 62103) / overvoltage category (according to [EC 60664-1)
Ambient Conditions in Operation
Ambient temperature

Relative humidity

Altitude above MSL

General Data

Dimensions (W / H / D)

Weight

Mounting location

Mounting type

Degree of protection (according to IEC 60529)
Language of the manual

Software language

Features

Remote control

Shortterm energy storage

Bridging time in case of supply voltage failure
Status display

Event display and configuration
Operation

Clock

Warranty

Certificates and approvals

Last updated: April 2013
Type designation

7

STP 15000TL-10

7

STP 10000TL-10

SMA Grid Gate
US, U>, U>>, <, b

IEC 61850

.rﬂ.’ _______ @ P~

Lowwoltage grid

s Speedvire [optional] = Ethemet —— DC = AC —— Conirol cable

Sample solution for PV plants larger than 20 kWp
and remote control via the IEC 61850 communication standard

SMA Grid Gate

fast Ethernet, 10 / 100 Mbit/s
fast Ethernet, 10 / 100 Mbit/s
Speedwire, 10 / 100 Mbit/s

TOBASE-T or 100BASE-TX, RJ45
Connector, push-in spring-cage terminal
Screw terminals

100 m (between two devices)

230V
46V - 299V
50 Hz
47 Hz ... 52 Hz
70 mA
6A
380V
3

16 A
WAL

25°C .. +55 °C (13 °F ... +131 °F)
10 % ... 95 % (non-condensing)
O m to 3000 m

210/75 /90 mm (8.27 / 2.95 / 3.54 inch)
0.3 kg (0.66 Ib)
Switch or meter cabinet
Top-hat rail mounting
IP20
ltalian, German

See Sunny Explorer

Digital inputs, IEC 61850-7-2
Infegrated, maintenance-free
Atleast 5's
LEDs
Sunny Explorer
Keys
Realtime clock (RTC)

5 years
CEI 021

GRIDGATE-20
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Flexible

* For all plant topologies

* Modular system concept for
individual requirements

* Simple to expand with new
protocols and standards

Precise

* Exact grid voltage control

* Regulation of active and reactive
power and power factor

* Individual activation of single
inverters in the farm

Easy-to-Use

* Configuration and parameteriza-
tion via Remote Access

* Easy installation thanks to
compact design

* Integrated web server

POWER PLANT CONTROLLER

Flexible park control for all PV power plants

AVAILABLE

Profitable

* Reliable plant operation with
minimal downtime

« Fulfillment of global requirements
for grid integration and interna-
tional plant certification

The SMA Power Plant Controller offers intelligent and flexible solutions for the park control of all PV power
plants in the megawatt range. It is suitable for PV power plants with central inverters as well as for those with
decentralized string inverters. With the help of simulation tools valuable predictions on the behavior of the
Power Plant Controller and the design of the plant are already possible before the commissioning of a PV
power plant. The parameterization and configuration of the Power Plant Controller can be performed with
ease via remote access. With easy expandability for new communication protocols, standards for individual
connections and a modular design, the SMA Power Plant Controller is well suited to meet the future require-

ments of PV power plants.
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Top Yields - Stable Utility Grids

The Power Plant Controller guarantees

. . SMA Plant Control System
plant operators maximum yields and con-

Monitoring and Control

tributes to the stability of grids. It fulfills the

requirements of grid operators worldwide N

with its ability to regulate voltage, reactive ) % i N EI! ﬁ

and active power, and the power factor at B -

the grid feed-in point quickly and precisely. Uiy erié SMA Jorvice seipA Customer contel porel

The SMA Power Plant Controller allows e % ,,,,,,,,,,, |

large-scale PV power plants to meet all — |

requirements of modern competitive PV : :

power plants. ; :
-~ “

Higher yields for plant operators

Quick and precise regulation guarantees
plant operators optimized yields. Downtime
can be reduced and smooth plant opera-
tion can be guaranteed. Remote configu-
ration and monitoring reduce maintenance
costs in the module array.

Greater stability for grid operators

The Power Plant Controller makes your PV
power plants’ behavior a calculable vari-
able in the utility grid. It fulfills all require-
ments for grid control, guaranteeing grid
stability at all times. The advantage: reliable
integration of large PV power plants into
the grids.

Greater Security for Planners

Implement megawatt-scale power plant
projects with SMA solutions. The Power
Plant Controller is compliant with grid oper-
ators’ requirements worldwide. Its compact
design allows simple and flexible use in all
plant topologies.

PV POWER PLANT

Power Plant Controller - Central PV Power Plant Control Unit

The Power Plant Controller controls PV power plants to ensure that they adapt to the
requirements of the utility grid or grid operator in every phase of operation.

* Efficient PV plant controller with fast communication infrastructure

e Central hub for recording, evaluating and applying measurements

* Receiver for all internal and external control and regulation commands

* Central control unit for coordinating inverters in the power plant

* Realtime recording of all conditions in the power distribution grid (V, f, Q) and in
the power plant

 Flexible, expandable concepts for individual hardware and software solutions

Energy flow

Communication and control

O Grid transfer point
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AVAILABLE

SLIMMY STRIMNG-MOMITOR

Reliable Robust Flexible Profitable

* Precise monitoring and detection * Glassfiber reinforced plastic * Numerous system versions for * Substantial cost savings thanks to
of string failures enclosure for outdoor installation flexible plant design improved safeguard measures

¢ Improved plant and module safety * Robust enclosure for wall and base * Matching fuses for each module * Reduced costs due to multiple

¢ Integrated combination arrester mounting type allocation of the measuring channels
for lightning and overvoltage * Low maintenance costs and minimal * Easy and flexible connection * Precise PV yield monitoring with
protection wear thanks to longer service life possibilities improved measurement accuracy

SUNNY STRING-MONITOR

Insurance for energy yields

Reliability and precision in monitoring systems - the Sunny String-Monitor compares and analyzes individual
string currents, which enables you to precisely and reliably monitor your solar energy yields. Thanks to the
numerous system variants available, plant design becomes even more flexible. The Sunny String-Monitor can
guarantee the highest level of plant safety and protection for modules by immediately disconnecting defective
strings. Yet another benefit is the new combination arrester that provides excellent lightning and overvoltage
protection. It is ideally suited for wall and base mounting due to its robust uni-size enclosure. Likewise, its glass-
fiber reinforced plastic makes it able to withstand extreme ambient conditions.
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——————————————————— ~ SUNNY CENTRAL

Monitoring and Control

——————————————————————————— { SUNNY STRING-MONITOR |-
SO B -
g i Overvoltage protection DC switch
l-
{ Undervoltage coll
e
L
: RS485 communication
78 (48)
PV modules
Sunny String-Monitor SUNNY CENTRAL 900CP TCS 1800SC
h Utility grid
1 max. 1000 V
: : III 3 x 405V / 50 Hz
32
o, YOI o F
1
o, ST o F
32 SUNNY CENTRAL 900CP
3 x405V /50 Hz )
— DC
Figure: — AC
Example for a system with 192 strings each having — CoM

24 modules (Impp 8 A) with a power of 240 Wp
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SUNNY STRING-MONITOR
SSM 8/SSM 16 / SSM 24

Sunny String-Monitor 8 Sunny String-Monitor 16 Sunny String-Monitor 24

Wiring versions String inputs / fuses String inputs / fuses String inputs / fuses

ol QA 8/8 16/16 24/ 24

...%@/ ~ 16/8 32/16 48 / 24

_B.,@’] i 16/16 32/32 48/ 48

%@—f\— 24/8 48/16

Wg 24 /24 48 / 48
l% }fL 32/16

ool Qe i 32/32

O B i 48)/4
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ring and Control

The Sunny String-Monitors are available in different system versions which have different numbers of string inputs and string fuses, guaranteeing maximum flexibility when

designing plants. In this way, tailored, optimized solutions to safeguard and monitor all PV strings can be implemented in perfect harmony with the plant architecture.

Technical Data

Input (DC)

Max. input voltage

Number of measuring channels

Max. string current per measuring channel
Nominal string fuse current

Fuse characteristics

Fuse layout

Number of string inputs

Number of string fuses

String cable connection

Sealing range of the cable gland
Plug connector type

Output (DC)

Max. output voltage

Max. output current

DC output

Terminal type

Wire size

Connection to busbars

Number of DC outputs

General Data

Degree of protection (according to IEC 60529)
Enclosure material

Protection class (according to I[EC 62103)
Wall unit dimensions (W / H / D)

Wall unit weight (depending on configuration)
Operating temperature range

Max. permissible value for relative humidity
(condensing)

Maximum operating altitude above MSL
Communication

Data recording

Features

Load-break switch

Load-break switch with alarm contact
Load-break switch with remote tripping
Surge arrester

Base mounting

Digital input

@ Standard features O Optional features
— Not available
Type designation

Sunny String-Monitor 8

1000 V
8
25 A
6A 10A 12A, 15A,20A,
25A,30A
gPV
10x 38
8/16/24/32/ 48
8/16/24/32/48
Cable gland / connector
5 mmto 10 mm
Sunclix 6 mm2 /

Sunclix 16 mm?

1000 V
200 A
Busbar / terminal
V-box terminal Al / Cu
25 to 400 mm?
Ring terminal lugs M 12
1/2

IP54
Glassfiber reinforced plastic
I
1058 mm / 848 mm / 245 mm

(41.65 / 33.39 / 9.65 inch)
70 kg (154.3 Ib)
-25°C..+50 °C

0%..95%

2000 m
RS485

Synchronized via broadcast

(¢}
(¢}
¢}
Type 2 / combination (1 / 2)
O
Monitoring surge arrester

SSM8-21

Sunny String-Monitor 16

1000V
16
25A
6A 10A 12A, 15A, 20A,
25 A, 30A
gPV
10x 38
16/ 32/ 48
16/32/ 48
Cable gland / connector
5 mmto 10 mm
Sunclix 6 mm2 /

Sunclix 16 mm?

1000V
280 A
Busbar / terminal
V-box terminal Al / Cu
25 to 400 mm?
Ring terminal lugs M 12
1/2

IP54
GlassHfiber reinforced plastic
Il
1058 mm / 848 mm / 245 mm
(41.65 / 33.39 / 9.65 inch)
70 kg (154.3 Ib)
25 °C...+50 °C
0%..95%

2000 m
RS485

Synchronized via broadcast

(¢]
(¢]
(¢]
Type 2 / combination (1 / 2)
(¢]
Monitoring surge arrester

SSM16-21

Sunny String-Monitor 24

1000 V
24
25 A
6A 10A 12A 15A, 20A,
25A, 30A
gPV
10x 38
24/ 48
24/ 48
Cable gland / connector
5 mmto 10 mm
Sunclix 6 mm2 /

Sunclix 16 mm?

1000 V
280 A
Busbar / terminal
V-box terminal Al / Cu
25 to 400 mm?
Ring terminal lugs M 12
1/2

IP54
GlassHiber reinforced plastic
Il
1058 mm / 848 mm / 245 mm
(41.65 / 33.39 / 9.65 inch)
70kg (154.3 Ib)
25°C...+50 °C
0%..95%

2000 m
RS485

Synchronized via broadcast

(¢]
(¢]
(¢]
Type 2 / combination (1 / 2)
o
Monitoring surge arrester

SSM24-21
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Easy-to-Use

* Easy connection of SMA inverters
* Documented protocol standard for
quick system integration

Flexible

* Use of individual profiles possible

* Manufacturer-independent inter-
operability of system components
through uniform protocol language

Communicative

* Protocols uploaded directly to
inverter

* Refrieval of detailed values possible

¢ High-performance Ethernet infer-
face for the connection of data
loggers or control room operated
PV systems

MODBUS PROTOCOL INTERFACE

The established protocol for easy integration of SMA inverters

Safety

* Modbus recognized as an infer-
national and widespread industry
standard

* SMA, a SunSpec Alliance member,
contributes to implementation of a
protocol standard for PV systems

With the Modbus protocol interface, SMA makes the flexible integration of inverters possible. The benefits
are obvious. Through the use of this well-known, public industry standard, other providers can integrate

SMA devices into their systems without having to follow the SMA-specific inverter protocol. System data is

transferred via this standardized protocol for further processing and can, as such, be flexibly integrated into

any system regardless of the manufacturer. The importance for system planning: You can use SMA inverters in

your preferred standard system at any time without having to take manufacturer specifics into account. Direct

inverter integration into control room systems or the connection of inverters in building automation systems are

both ideal applications.
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Sunny Tripower

Sunny Tripower

Data logger

Sunny Tripower

Manufacturer-independent standard

Modbus is a well-known, public industry
standard, which has recently been utilized
more frequently in applications in the solar
sector. Thanks to this documented protocol
standard, quick system integration and the
connection of SMA devices is possible.
SMA is a member of the SunSpec Alliance,
a collaboration of manufacturers in the field
of photovoltaics with the goal of standard-
izing data and communication pathways
in PV systems independent of the manufac-

turer.

SUNSPEC

—— ALLIANCE —

SMA Cluster Controller

ring and Control

Apply an individual data logger

As a system integrator, you have the op-
tion of either quickly and easily using the
SunSpec profile activated by default for sys-
tem integrations or replacing the SunSpec
profile with your own individually modified
profile (data point mapping) and use it in
combination with SMA inverters with the
advantage of individual data recording.
You can continue to use your own data log-
ger solutions along with this individual pro-
file. In addition, detailed inverter data, for
example, can also be retrieved within the
necessary framework. By using the Modbus
protocol via the Speedwire interface (SMA
Ethernet), retrieval takes place via a high-
performance interface.

Operational
control

il \
el :
S ’
u .
L]

. —— Modbus TCP

Optimized system costs

Reduce system costs with direct data retriev-
al via a connection to the inverter. This can
even be done without an extra manufac-
turer-issued data logger serving as a data
transfer device for a Modbus connection.
As a system monitor, you save time and ef-
fort, as you only need to manage your own
standard system instead of several parallel
manufacturer systems.
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AVAILABLE

Reliable Convenient Powerful Flexible

* Future-proof system for plant * Efficient plant management thanks * Ethernet-based high-performance e System can be scaled via
monitoring, control and regulation to cluster forming bus system (100 Mbit technology) Cluster Controllers

* Technology implementing standard * Monitoring and control of 75 right down to the inverter
components inverters per cluster in line or star

110

topology

SPEEDWIRE
Highest data transfer rates with Ethernetbased fieldbus

The perfect solution for decentralized PV power plants in terms of functionality and flexibility: Speedwire as
a new Ethernetbased fieldbus offers top-notch performance right down to the inverter. The system can be
controlled using the SMA Cluster Controller, the digital interface or the Modbus TCP, guaranteeing optimum
network management and compliance with all standards and regulations. The line topology allows you to op-
erate up to 75 inverters per SMA Cluster Controller. The system can be managed efficiently, and this solution
offers powerful monitoring and alarm features. Furthermore, the simple “daisy chain” wiring offers flexibility
and saves costs.



SMA Service

>

Operational control

Sunny Portal

SMA Power
Plant Controller

1 SMA Cluster
Controller

-

75 _J

—— SMA Speedwire

1 SMA Cluster 1
@ Controller
~ =/
2 2
75 . 75 _J.
— Modbus TCP/UDP
—— Modbus UDP

SMA Cluster

Controller

LAN/WAN (e. g. Internet)

System overview: decentralized large-scale PV plant with SMA Speedwire fieldbus, SMA Cluster Controllers, SMA Power Plant Controller

Future-proof with wired connection

The SMA Speedwire fieldbus offers more
than just a wired connection for the invert-
ers. The system is ideally matched to pro-
vide everything as a package and serves as
the basis for a future-proof communications
network of decentralized PV power plants
with a large number of distributed inverters.
Up to 75 devices can be integrated, moni-
tored and controlled in a cluster with the

SMA Cluster Controller.

Speedwire is a means to provide a continu-
ous high-speed bus system for a future-proof
plant monitoring system that also enables
you to reliably control and regulate the
plant. In this manner, compliance with both
national and international standards and
regulations can be ensured.

High performance for professional
plant management

Speedwire from SMA offers continuously
fast data rates right down to the inverter.
Plant operators can rely on the system’s
100 Mbit technology for their monitoring,
control and regulation needs.

The ability to form clusters allows you to
efficiently manage plants and provide high-
performance monitoring and nofifications in
the event of a failure. With Speedwire, you
are able to conveniently “daisy chain” the
wiring, which saves a substantial amount of
time and money. It is easy to commission
thanks to the plug and play option for auto-
matic network configuration (DHCP).

Flexibility provided as a standard

Flexibility is a major factor for integration
into operational control. The modular sys-
tem can be expanded as needed by simply
adding clusters. It is possible to expand to
the cluster level or flexibly integrate into the
operation control system or SCADA system
via Modbus TCP.

The ability to use standard network compo-
nents ensures high flexibility and attractive
savings in terms of time and money.

In addition, there is the option of using the

SMA Power Plant Controller as an interface
to the grid operator for expansion purposes.
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FAQ - Straightforward Answers to Frequently Asked Questions

1. Why is it smart to use Speedwire for communication purposes?

It is not possible to comply with the current standards and regulations using standard RS485 technology. Our solution
is the high-performance Speedwire bus system with a future-proof inverter protocol. It enables you to comply with any
requirements placed on plants both nationally and internationally.

2. Is Speedwire the same as Ethernet?
No. Speedwire and Ethernet are not the same thing. Speedwire is an Ethernet-based system that uses a protocol
optimized for inverters.

3. Which SMA inverters support Speedwire?

The following inverters feature an optional port for the Speedwire interface:

STP 20000TLHE-10, STP 15000TLHE-10, STP 20000TLEE-10, STP 15000TLEE-10, STP 10000TL-10, STP 12000TL-10,
STP 15000TL-10, STP 17000TL-10, STP 5000TL-20, STP 6000TL-20, STP 7000TL-20, STP 8000TL-20, STP 9000TL-20,
SB 2500TLST-21, SB 3000TLST-21, SB 3000TL-21, SB 3600TL-21, SB 4000TL-21, SB 5000TL-21 SB 1300TL-10, SB
1600TL-10, SB 2100TL, SB 3300-11, SB 3800-11, SMC 6000A-11

4. How can | take advantage of the Speedwire interface?
The corresponding interfaces are either offered as an option or directly installed in the inverter.

5. Which solution does SMA offer as a third-party interface?
A Modbus TCP inverter interface is currently in planning.

6. Are Speedwire and Webconnect the same thing?
No. Webconnect is a feature based on Speedwire and is primarily intended for residential PV systems. It enables data
to be sent to the Sunny Portal without the need for additional SMA devices.

7. How can | upgrade an existing system to use the Speedwire bus system?

It is easy. We have an RS485 / Speedwire gateway in planning that can be used to integrate the two systems.
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SMA, SMA Solar Technology, SMA Solar Academy,

Sunny Boy, Sunny Central, Sunny Island, Sunny Beam,

Sunny Design, Sunny Explorer, Sunny Family, Sunny,
Hydro Boy, smartload, Sunny Backup, Sunny Easy,
Sunny PRO Club, Sunny Team, Sunny Tripower,
OptiTrac, Windy Boy, Sunny Matrix, Sunny Portal,
Sunny Tower, Sunny WebBox, Multistring, OptiCool,
Grid Guard, Optiprotect, Optiflex, Power Balancer,
SMA Off-Grid Configurator, Sunny Home Manager
and H5 are registered trademarks of

SMA Solar Technology AG.

The Bluetooth® word mark and logos are registered
trademarks owned by Bluetooth SIG, Inc. and any
use of these marks by SMA Solar Technology AG is

under licence.

SUNCLIX is a registered trademark of PHOENIX
CONTACT GmbH & Co. KG.

Modbus® is a registered trademark of Schneider
Electric licensed by the Modbus Organization, Inc.
Text and illustrations reflect the current state of the
technology at the time of publication. Subject to
technical changes and modifications. No liability for

printing errors.

All trademarks are acknowledged, even if not explic-
itly identified as such. A lack of identification does not
mean that a product or symbol is not trademarked.
This text and excerpts thereof may only be reprinted

with written approval from the publisher.
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