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WHO |S PRESENTING?

César Villalta
Technical Training Specialist

SMA Solar Academy

Germany
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MAIN GOAL w

1 After these webinar you can understand much better the
main applications of Sunny Island inverters for off-grid

projects
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MAIN TOPICS

\

1 | SMA Solutions

2 | Sunny Island inverters

3 | Main applications in Off-grid mode for single-cluster systems
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Webinar

SMA SOLAR ACADEMY STANDARD WEBINARS [P
el
=

10:00 Thu, 10.3.22 - 12:15Thu, 10.3.22 CET
OH-Grid Systems with Sunny Island Battery Inverters: System Design

Germany

10:00 Fri, 11.3.22 - 12:15 Fri, 11.3.22 CET

OH-Grid Systems with Sunny Island Battery Inverters: Communication

Germany
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SMA SOLAR ACADEMY PREMIUM TRAINING IN [P
GERMANY —

09:00 Tue, 3.5.22 - 17:00 Fri, 6.5.22 CET

Designing of Off-Grid Systems with SMA Sunny Island Battery Inverters

267.55 EUR Sonnendllee 1, 34266 Niestetal , Germany

09:00 Mon, 9.5.22 - 17:00 Tue, 10.5.22 CET

Commissioning of Off-Grid Systems with Sunny Island battery inverters

Sonnenallee 1, 34266 Niestetal , Germany

1,779.05 EUR
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SECURITY ADVICE AND LIABILITY
|

Our aim is to provide you with technical accurate information and thus help you to setup and maintain your SMA products and solutions in the most

correct and efficient way possible.

However, before beginning the training, we have to advise you that we provide the events as-is without warranty of any kind. SMA disclaims all
warranties, conditions and obligations of any kind whatsoever, expressed or implied, whether statutory (not mandatory) or otherwise, including for
greater certainty, and implied warranties of merchantable quality, merchantability, or fitness for a particular purpose. (Please consult our Terms &

Conditions: https://www.sma.de/solar-academy/termsandconditions for more information.)

For your own safety during the training, we remind you to follow the instructions of the trainer at any time and apply reasonable caution when
approaching any technical device. For participation in the practical hands-on parts of the training we expect you to be an electrically qualified person,

aware of the risks associated with the handling of electric devices.

Please also note, that the training content provided to you may only be valid for a limited period of time. When working on your own SMA products
and solutions after the training, we expect you to always consult the latest technical documentation, e.g. installation manuals, maintenance manuals,

efc., in case there have been updates in the meantime.

If you have any questions or comments regarding safety or security regulations and provisions, we expect you to voice these immediately.

We wish you a successful training!
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APPLICATIONS [P

Functions for Grid Operation

SMA
Sunny Island

Inverters

Functions for Ott-grid Operation s
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FUNCTIONS FOR GRID OPERATION (=t %

Functions for Grid Operation

!

SMA (self-consumption systems) =  Public grid
Sunny lIsland 3
inverters Country Standard
\ 2
Operation

mode

SMA Solar Technology SMA Solar Academy Germany 12



FUNCTIONS FOR GRID OPERATION

SUNNY ISLAND 8.0H

Network me and date Meter co

conf ﬁlurat on
Select application
Select application

Functions for grid operation

Selecting the Country Data Set

@ In order to change the current country data set, you must additionally log in with your personal SMA Grid Guard code.

Country standard
|DE] VDE-AR-N4105:2018 Storage = 4.6 kKvA

Back

3

nfiguration

R

Application

semnvice

Operation mode

Self-consumption only v |

Backup only
Self-consumption and backup
Self-consumption only

SMA Grid Guard login

Set country standard

Save and next

@ User information

Select application

If the inverter is to form a sel-sufficient utility
grid, select the stand-alone mode and set the
nominal voltage and frequency of the utility grid.
If the inverter is used in a storage system for
increased self-consumption or in a battery-
backup system, select grid operation and set the
function of the system

Selecting the Country Data Set

Select the country data set valid for your
application. The country data set contains special
default settings of the device parameters on the
connection standard. The selection of the correct
country data set depends on the installation site
and the grid-connection standard applicable on-
site. Contact your grid operator, if necessary.
Depending on the application, it might be
necessary to adjust further device parameters
after completion of the installation assistant in
order to meet the respective grid connection
standard.



EXAMPLE 1 =]

DISTRIBUTION BOARD

UTILITY GRID . = > )
Grid-connection point

with energy meter of the
electric utility company

L TN or TT syste: ]

At Iv:nnoeﬁon A(':h2,
al ys connect the AC2

neutral conductor to NT. - g CQLAT[;I((JJL-LED
SOCKET

)
F1  Circuit brecker C 32A°

CONTROLLABLE
LOADS
F2 Residuakcurrent device 40A/0,03A lype A* Tr
- BATTERY =
* The indicated values are ded by SMA Solar Technology AG. A
and di

SMA Solar Academy Germany

NON-
CONTROLLABLE
LOADS

Rodio

DC+ coble

DC- coble

Line conductor
Neutral conductor
conducior

Grounding
Data cable

WAN
Netwaork coble Speedwire (LAN)
Terminator

VITETENTT »

BATTERY FUSE

Lithium-on battery
Lead-ocid batery

e —————————




EXAMPLE 2

PV ARRAY

ROUTER, PV INVERTERS
—_— | N P
Com— (d
R—
AUTOMATIC TRANSFER SWITCH

GROUNDING
DEVICE

UTILITY GRID Grid-connection point
with energy meter of the GRID
electric uflity company DISCONNECTION
TN or TT system

L

NI
N N. l ACl A't connection AC"Z,
& BB o — meutral conductor fo Nim
AC2Z | L N PE

I(\:IC Relay 1 Relay 2 Ng e i
LN ExtVig Digln i 7 waN § }?E BATTERY FUSE
S— + cal -] '
GomETH BatVigOut — — e condoc f i
om afVigOut = § % TT
= ComSyncln ComSyncOut E‘Z’aﬁ.iu e g s ey ey oyt
BafTmp S e RSl
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FUNCTIONS FOR OFF-GRID OPERATION b g

Functions for Oftf-grid Operation

!

SMA (off-grid systems) mp Autonomous grid
Sunny Island 1
inverters

Nominal voltage and frequency

!

Island mode
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FUNCTIONS FOR OFF-GRID OPERATION

SUNNY ISLAND 8.0H

Time and date Meter configuration
Select application
Select application
Functions for offgrid operation -

Selecting the Country Data Set
Country standard

Island mode

Back

SMA Solar Technology

Application

Nominal voltage and frequency

‘ 230V_50Hz v ‘

220V_60Hz

Save and next

@ User information

Select application

If the inverter is to form a self-sufficient utility
grid, select the stand-alone mode and set the
nominal voltage and frequency of the utility grid.
If the inverter is used in a storage system for
increased self-consumption or in a battery-
backup system, select grid operation and set the
function of the system.



‘ FUNCTIONS FOR OFF-GRID OPERATION
OFF-GRID WITHOUT AN EXTERNAL SOURCE

PV INVERTER

BATTERY

SMA Solar Teciivy;

O]

+3 AC cable 3-wire
- DC cable



‘ FUNCTIONS FOR OFF-GRID OPERATION
OFF-GRID WITH AN EXTERNAL SOURCE

PV INVERTER

A3
[ ,5
Autonomous grid " External grid { ]

EXTERNAL SOURCE

SMA Solar Teciivy; 20



‘ FUNCTIONS FOR OFF-GRID OPERATION [P
SUB-SYSTEMS —
2

PV INVERTER Mai
ain
i External
energy supplier
J7 SUPP energy reserve
(AC current source)

(AC voltage source)

13
2 ,3
Autonomous grid J[3 External grid { ]

3
EXTERNAL SOURCE
LOADS AC1 | AC2

System manager
(AC voltage source) l .

Standard AC loads

BATTERY
(230V/50 Hz or 220V/60 Hz) Internal
energy reserve -;3‘ AC cable 3-wire

(DC voltage source) DC coble
SMA Solar Teciivy; 21




SUB - TOPOLOGIES

Single-device

FUNCTIONS FOR OFF-GRID OPERATION [P
25

OH-Grid
Operation

SMA Solar Technology

systems
Without Multicluster
Box .
Single-phase
Single-cluster
systems Three-phase

With Multicluster

B OX SMA Solar Academy Germany 22



FUNCTIONS FOR OFF-GRID OPERATION [P
SUB - TOPOLOGIES —
A

OH-Grid
Operation MC-Box 6.3-11 / 36.3-11

Multi-Cluster

systems

MC- Box 12.3-20
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SUNNY ISLAND BATTERY INVERTER (IEC)
MAIN FEATURES

D

5]
ennexgdSy /]

b

SUNNY ISLAND 4.4M / 6.0H / 8.0H

The most reliable all-purpose solution — easier than ever

SMA Solar Technology

\

¥

%
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SUNNY ISLAND BATTERY INVERTER (IEC) w
|
MAIN FEATURES

= The Sunny Island battery inverter is a bidirectional DC/AC converter which supports

a wide range of applications

—

4
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‘ SUNNY ISLAND BATTERY INVERTER (IEC) w
|
MAIN FEATURES

SUNNY ISLAND 6.0H / 8.0H-13
(IEC)

SUNNY ISLAND 4.4M-13
(IEC)

SMA Solar Technology |IEC: International Electrotechnical Commission SMA Solor Academy Germany 27



SUNNY ISLAND BATTERY INVERTER (IEC)
MAIN FEATURES

\

f— ' 3
S ;.AM-] 3 Sl:S.OH-] 3 S;S.OH-] 3
AC power: 25 °C /continuously/cos ¢ =1 3300 4600 6000 V>
AC power: 25 °C / 30 min / cos ¢ =1 4400 6000 8000 V>
AC power: 25 °C / 5 min / cos ¢ =1 4600 6800 9100 W>
AC power: 25°C / 3s / cos ¢ =1 5500 11000

11000 \A>

SMA Solar Technology

Note 1: AC power at AC1- terminals

SMA Solar Academy Germany 28



SUNNY ISLAND BATTERY INVERTER (IEC) %

O O @ @ O E O
ACZ | NNLPE| ACT | N PE

Relay 1 1 Relay 2
L ExtVig | Digln i
ComETH BatVitgOut :
ComSyncln ' ComSyncOut

BatTmp



SUNNY ISLAND BATTERY INVERTER (IEC) w
|
MAIN FEATURES

= SMA offers the Sunny Island inverter M for small systems :

Sl 4.4M-13

" Maximum 1 x Sl 4.4 M-13 per single-phase system
®  Maximum 3 x Sl 4.4 M-13 per three-phase system

" |loop

SMA Solar Technology

1. Single-device System 2. Single-Cluster System
(Single-phase) (Three-phase)

N

SMA Solar Academy Germany 30



SUNNY ISLAND BATTERY INVERTER (IEC) w
|
MAIN FEATURES

SMA offers the Sunny Island inverters H for medium- and large systems :

S| 8.0H-13 & S| 6.0H-13 1. Single-device System 3. Single-Cluster System

(Single-phase) (Three-phase)

V]

"  Maximum 3 x Sl 8.0/6.0H-13 per single-phase system
"  Maximum 36 x S| 8.0/6.0H-13 per three-phase system
®  Only same Sunny Island type in each cluster supported

" Different cluster types in an multi-cluster system supported | 2. Single-Cluster System 4. Multi-Cluster System
(Single-phase) (Three-phase)

" Vloop

SMA Solar Technology SMA Solar Academy Germany 31



1. SINGLE-DEVICE SYSTEM

|
H

PV ARRAY

PV INVERTER WITH

l

optional ]

AC LOADS

SWITCH/ SMA DATA

]
1
1
]
1
: HUB MANAGER M
]
1
L}
1

mZ -

SMA Solar Technology

. SPEEDWIRE INTERFACE [H’fm ‘ ‘ -— | | s | ROUTER
| ' L J L J L
| RGD D)
2 = LOAD-SHEDDING CONTACTOR _» > gi AAN
AC distribution board | AC distribution board
GENERATOR |
L = |
HW !
]
L ; -
- gagen |l . SI 8.0 H-13
; ! e t . X . or
! — ComSyncin ComSyne Cul —mmm !
I o s S e i | Relay1 R Rlay2 - 3 :
S e T e -
5 - .

!

DC+ cable

DC - cable

Line conductor
MNeutral condudior
Grounding conductor
Data cable

MNetwork cable
Speedwire [LAN)

Terminator

Lithium-ion battery

Lead-acid battery

n Est¥ig BalVigOu
BackupVigCur | Baffmp| DC% 5 [Digh ©

BATTERY FUSE

| " 1xSI6.0H-13 or
1 xSl 4.4 M-13

1] The use of the SMA Data Manager M and the connection of the SMA Data Manager M to

Sunny Portal are optional. To connect the SMA Data Manager M fo Sunny Porial, a

switch/hub and router must be added.
2] Whether o residual-current device (RCD) is requirad or not depends on the standalone grid

configuration and the gridfoming vellage sources [see technical information

*Grounding in Of-Grid Systems” . 32
3] DCsupplied contacior




2. SINGLE-PHASE SINGLE-CLUSTER SYSTEM

@ (@) (@)

optional Y

|Eb] SUNNY
SWITCH/  SMADATA = oS

\

I I I HUB ~ MANAGER M
PV INVERTER | ﬁ
. . . WITH SPEEDWIRE INTERFACE ciimn — wamm | ROUTER
J L J L ) L
| S e e - .
LOAD-SHEDDING CONTACTOR RCD
Al oAl o4 » o 27y
N 0
PE ;
i
AC distribution board i AC distribution board
GENERATOR RS T
.
‘ N La 7 1. |
1 |l ] { U 3 xSl 80H-13
MASTER | SLAVE 1 SLAVE 2 ‘I' -
. sl AC2 ‘} MPE[ac TN B | [Ac2 .} LR [AC TN B AC2 ‘} MR [AC TN R p O X .
I ; 1 I

Lithium-ion battery

ComETH

ComETH

SMA Solar Technology

BATTERY

single-cluster systems

ComETH—' | |
e ComSyneln Com&ymOuf—i—:ComSyn:ln ComSyncOutes ComSyncin ComSyncOut—mmm
—Relay 1 d (= Relay 2 -1 3) ! Relay 1 p =) o Relay 2  Relay 1 d (=] 9 Relay 2
B!
L Bavig 9 BaVigOul-i " [ Bty 9 BaVigOul L Evig 9 BaWigOul r
BockupVigCur [ Boffmp| DC£ 7 [Digin BoduwpVigCur | BatTmp [DCE Z[Dighh £ BackupVigCur [ BofTmp | DC% Z[Digin O
: 3
P '
)
~1
8! ||
R BATTERY FUSE 3 SI O -I 3
n=N t
[“ N -
i upto 3 xSI6.0H
L] [}
= )
)
L}
]
L

) Note 1: Sunny Island 4.4M device cannot be used in single-phase

33



3. THREE-PHASE SINGLE-CLUSTER SYSTEM

SMA Solar Technology

L1
L3

PE

l

Line conductor

3xSI80H-13 or
3xSI6.0H-13 or
3xSl4.4 M-13

Dpriom:|| .
1 ]
I ]
RO : =2E
| SWITCH/  SMA DATA = |PORTAL AC loads
| | | i MANAGER M !
PV INVERTER | | ] ﬁs
WITH SPEEDWIRE INTERFACE G (— G |ROUTER |
] ]
B e R e P
2)
)l )1 2 . LOAD-SHEDDING CONTACTOR P RCD ‘1‘\'*
1 A Py . i
e S
|
i
AC distribution board ! AC distribution board
|
GENERATOR = I
w2 = ' ]
— |
i
MASTER "\ ] | SLAVE 1 ‘\ ] SLAVE 2 R\] l
i = acz THAFEACT U N b pac2 THMBE[ACT T N a2 THAFEAC T R p
. ComETH— | ! ComETH ComETH
| == C omSyneln ComSyncOut—!—GomSyndn ComSyneQut===CamSyncln ComSyneQut—mm
e ~Relay 1 L O p.h,,z-13}! Relay 1 L O, Relay2  Relay 1 b O Relay 2
e !
[, ExfVig lam\ﬂgann-J_'J [, Exivig BatVigOut | ExiVig BatVigOut
BackupVigCur | Baffmp| DC £ = [Dighn & BackupVigCur | Baflmp [ DCE [Digin T BackupVigCur | Baffmp| DC 5 [Digin £
. ! |
@ 1
5 -
5 g!
2 E ! BATERYFUSE
2 =0
= ]
= %
DC+ cable B E Z_
DC- cable Ex
1
i

'

Meutral conductor
Grounding conductor
Data cable

MNetwork cable
Speedwire (LAN)

Terminator

BATTERY

1) The use of the SMA Date Manager M and the connection of the SMA Data Manager M to
Sunmy Poral are optional. To comect the SMA Data Manager M to Sunny Portal, a
switch/hub and reuter must be added

2) Whether a residual-current devies (RCD) is required or not depends on the stand-alena grid

configuration and the grid-forming valtage sources (see technical information

“Grounding in Off-Grid Systems”).
3) DCsupplied contacior

34



‘ 4. THREE-PHASE MULTI-CLUSTER SYSTEM 2 %

PV INVERTER MULTICLUSTER BOX

GENERATOR
400V /50 Hz | 400V /50 Hz
//5 J /st l‘

5 Up to 36 x SI 8.0 H-13

2 %
131 13 or

up to 36 x SI 6.0 H-13
Note 2: Sunny Island 4.4M device
cannot be used in three-phase
7%= AC coble 3 (L, N, PE)
multi-cluster systems i ACcable swire (L1, 12, 13, N, PE)
Main Cluster Extension Cluster > DC cable

SMA Solar Technology SMA Solar Academy Germany 35



‘ MULTI-CLUSTER BOXES

\

SUNNY ISLAND
MULTICILET

04 MC-Box 36.3-11

l et = MC-BOX ] 2 3-2 O

MC-Box 6.3-11




Single-device and

single-cluster systems

\




MAIN APPLICATIONS WITHOUT THE MULTICLUSTER BOX [P

OH-Grid
Operation

SMA Solar Technology

Without Multicluster
Box

With Multicluster

Box

01 PV plant without external source
02 PV plant and Diesel generator
03 PV plant and utility grid

04 Utility grid

05 Utility grid and PV plant

SMA Solar Academy Germany 38



01 PV PLANT WITHOUT AN EXTERNAL SOURCE !
|

Main = remmmmmmmmmmmm e

1 ]
] ]
il il il |7 aear energy supplier ! [=) [sunny
‘ ] ‘ J l g9y supp ) SV\'JL%H/ SMA DATA - | PORTAL ] AC loads
] VANACEE M ] Load-sheddin
PV INVERTER 1 ) 1 A\ 9
_‘ .u . u. WITH SPEEDWIRE INTERFACE HG: -— o JROUTER ] (1) contactor highly recommended
Ve o]
2)
‘)l )1 A . LOAD-SHEDDING CONTACTOR P RCD ‘lﬁé
L2 " 2. - :
3 2. JI’_.@’
N i
PE I
|
AC distribution board i AC distribution board
____________________________________ [ ||
L= I
== — |
M T
_EH AAS ! sLAVI I SLAVE 2 [
=L ';22‘2“‘\1 N[ | Mo i'abfsyﬁtl»:,mm EE o TJ]»T,,FE\ACI ) 1= A i dto ACT
| | — . T Note 1 = Autonomous grid is connected to /
= ComSyneln o ComSyncOuf === ComSyncln o ComSyncOut===ComSyncln o ComSyncOut—mm
(el B Reang) el B Ree el B k2 expernal load-shedding contactor controlled by
K Bavig BuMsOg-J"J L Bvg BaMsOul [, EdVy e
r = n == n “EE In
e |B‘:’”""‘°C" [P “"“""““'”""'“C'T‘D‘g' 2 Bockupgler [soimg [ 0C T'““' o relay 2 of Master / not recommended because
£ i
- 5 the battery cannot be charged by an external
[=} 1 y
2 E ! BATERYFUSE
2 =
— DCt cable - 3|2 source in case of emergency (worst weather,
— D_C— co?:lle 3 !
Nl o tor D TRy PV strings failures, too high demand,...)
= Grounding conductor el |n1.ern0|
== Data cable
— Network cabl f
SMA Solar Technology Spesciwire (LAN) energy reserve SMA Solar Academy Germany 39

Terminator
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02 PV PLANT AND DIESEL GENERATOR 2

Main = remmmmmmmmmmmm e

|

1 ]
] ]
il il il | aar energy supplier ! [=) [sunny
‘ ] ‘ J l g9y supp ) SV\'JL%H/ SMA DATA - | PORTAL ] AC loads
H MANAGER M ' i .
T : \ | : /ﬂ\ Load-shedding
. . . WITH SPEEDWIRE INTERFACE ! emm (— cmmm |ROUTER | contactor recommended
L et e
2
LA A A - LOAD-SHEDDING CONTACTOR rcp2) AN
L2 + . e , T
3 . JI’_@’
N T
FE '
|
Exfe rnql AC distribution board i AC distribution board
_________________ IO S I I Y
energy reserve —— i
o Wiy ——= — |
M T
_F.E_l | I !
MASTER "\ ] | SLAVE 1 ‘\ ]  stavez l
i - = ac2 THMBEAC T N i Ac2 THAREAC TN R Az TREREAC T N
1 . ComETH— | ! ComETH ComETH
Dlesel generctor | ~=ComSyncln ComSyncOuf === ComSyncln ComSyncOut==—ComSyndn ComSyncOut—mm
Stort / STOp By ~Relay 1 b (9 RduyZ'w‘g}i Relay 1 L 3 Relay2  Relay 1 - Relay 2
B,
H L ExiVig BalvigOut -+~ ~ [} Exivig BaMigOut | Exivig BatVigOut
dependlng _mwgo.r|&frw\x;;\ngln: BackupVigur | Baffmp| DC & 3 [Digin £ BackupVigCur | Baffmp| DCE 5 [Digin £
on 3 i |
2 -
State of Charge 5 £
E a ! BATTERY FUSE
(SoC) £ 3! Note 2 = Highly recommended / Diesel generator is connected to AC2 /
== DC+ cable B! —_
Of b(]ﬂ'ery === DC- cable Ex . A X
T Line conducter b automatic Diesel generator request via relay 1 of Master / no reverse power
— ey U'CDFI ucior :‘ A
= Grounding conduclor - Internal
— Network cabl !
SMA Solar Technology Spesciwire (LAN) energy reserve SMA Solar Academy Germany 40
m— Terminator



03 PV PLANT AND UTILITY GRID 3

Main = remmmmmmmmmmmm e

|

Data cable

1 ]
] ]
il il il | aar energy supplier ! [=) [sunny
‘ ] ‘ J l 9y PP E SV\'JL%H/ SMA DATA - | PORTAL E AC loads
| I I : MANAGER M ] ) .
I . . | . ﬁ Load-shedding
. . . WITH SPEEDWIRE INTERFACE ! | (— camm |ROUTER | contactor optional
L et e
2
N ‘)l )1 A . LOAD-SHEDDING CONTACTOR P RCD ) ‘14.&
12 L - - :
;3 2. JI’_.@’
N i
PE I
|
AC distribution board i AC distribution board
EXI'ernCJI istribution boa I o i ____i istribution boar
— L= |
energy reserve T == ; ]
L= : I }
1 MASTER "\ ] | SLAVE 1 ‘\ ] _stave2 l )
- = acz THAFEACT U N b jac2  THNNGPE[ACT T N B | ac2 T NN PEJACT | N p
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Note 4 = No PV plant available / No external ATS needed / shortterm storage system /
No UPS / No isolated-grid and SoC = 100% during utility grid operation
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05 UTILITY GRID AND PV PLANT
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SMA Solar Technology

SMA Solar Technology AG

Sonnenallee 1

34266 Niestetal, Germany

Tel. +49 561 9522 0
Fax +49 561 9522 100

SMA.de
info@SMA.de
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