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Disclaimer

IMPORTANT LEGAL NOTICE

This presentation does not constitute or form part of, and should not be construed as, an offer or invitation to subscribe for, underwrite or otherwise acquire, any securities of
SMA Solar Technology AG (the "Company") or any present or future subsidiary of the Company (together with the Company, the "SMA Group") nor should it or any part of
it form the basis of, or be relied upon in connection with, any contract to purchase or subscribe for any securities in the Company or any member of the SMA Group or
commitment whatsoever.

All information contained herein has been carefully prepared. Nevertheless, we do not guarantee its accuracy or completeness and nothing herein shall be construed to be a
representation of such guarantee. The Company shall assume no liability for errors contained in this document, unless damages are caused intentionally or through gross
negligence by the Company. Furthermore, the Company shall assume no liability for effects of activities that evolve from the basis of data and information provided by this
presentation.

The information contained in this presentation is subject to amendment, revision and updating, which does not underlie any prior announcement by the Company. Certain
statements contained in this presentation may be statements of future expectations and other forward-looking statements that are based on the management's current views
and assumptions and involve known and unknown risks and uncertainties. Actual results, performance or events may differ materially from those in such statements as a result
of, among others, factors, changing business or other market conditions and the prospects for growth anticipated by the management of the Company. These and other
factors could adversely affect the outcome and financial effects of the plans and events described herein. The Company does not undertake any obligation to update or
revise any forward-looking statements, whether as a result of new information, future events or otherwise. You should not place undue reliance on forward-looking statements
which speak only as of the date of this presentation.

This presentation is for information purposes only and may not be further distributed or passed on to any party which is not the addressee of this presentation solely after
prior consent of the Company. No part of this presentation must be copied, reproduced or cited by the addressees hereof other than for the purpose for which it has been
provided to the addressee. The content of this presentation, meaning all texts, pictures and sounds, are protected by copyright. The contained information of the presentation
is property of the Company.

This document is not an offer of securities for sale in the United States of America. Securities may not be offered or sold in the United States of America
absent registration or an exemption from registration under the U.S. Securities Act of 1933 as amended.
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SMA Solar Technology AG - Energy that Changes

Energy transition company in the power conversion business and pioneer for decarbonization & decentralization

e

YEARS SINCE 1981
POWERFUL
PERSPECTIVES 40YEARS.SMA.DE

>132 GW installed solar inverters 1,700 patents & utility models

Key financials 2023 Guidance 2024
>15 GW installed battery 4,300 employees
verters 5 Sales: MEUR 1,904  Sales: MEUR 1,550 to 1,700
86 MT/CI CO2e avoided O countries (sales & service) EBITDA. MEUR 311 EBITDA: MEUR 80 1o 130
S SECTORS > lnverter power sold: 20.5 GW

PV Storage  Market  e-Mobility P2G e
Integration

L)

Home

sua
[111)

(7, ]
-
Z
Ll A
z Commercial & 5 :
O Industrial Second SMA GIGAWATT-FACTORY will almost double today’s
73 production capacity at HQ in Germany to 40 GW/a in 2025.!
m 3 . T NI TN T ) S e | BN e
Largs Sl SMA will expand manufacturing into the US that will add
additional 3.5 GW/a of production capacity in 2025.2
W Coe Growth Mo focus - . - o
SMA Solar Technology 1. From 20 to 40: ground-breaking ceremony to celebrate the start of construction of the SMA GIGAWATT FACTORY | SMA Solar 4

2. SMA announces plans to manufacture in the United States | SMA Solar
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SMA Large Scale Energy Solutions - SOLAR, STORAGE, P2G

/X/I

7 -

SMA Large Scale Storage Solution

“pac | I ﬂm -

SMA Large Scale Electrolyzer Solution //(//4
[

SMA Large Scale Solar Solution

SMA Large Scale Grid Forming Solution

SMA Solar Technology




Grid Following vs. Grid Forming W

0% 20%...30% INVERTER PENETRATION 60%...70% 100%

. Grid Following Grid Supporting Grid Forming
Q PAST @ PRESENT & FUTURE

'3 > Maximum energy yield I3 — Grid-friendly active & i3 > Enable 100% renewable

< . < . . . < .
active power reactive power contribution penetration

8 - Current source behavior ) — Current source behavior i - Voltage source behavior

':; —> P priority over Q ':: - Stabilizing with P&Q 'T'z —>Independent U&fF provision

§ § —~ Q over P in some cases 5 (in harmony with other sources)

Grid Following = Current Controlled Source Grid Forming = Voltage Controlled Source

SMA Solar Technology 7



GFL vs. GFM comparison

Grid Following (GFL)

Ve Ot Grid

P> i*
Control

Q>

*  PLL control is used to generate the
output signal of the inverter

*  Control the active and reactive power

SMA Solar Technology

Grid Forming (GFM)

Zsmal

Grid

E >» v*
Control AC
W

*  PLLis only used for measurements in the grid,

but not for control

*  Control the voltage magnitude and
phase/frequency




e

* Inverters operating in Voltage Source Control

Mode - Grid Forming

What is
Synchronous

* In synchronism with a large interconnected
network

* Stabilizing weak grid regions and the overall

Grid Forming power system

* Compatible with existing systems, and enabling
100% inverter-based generation.

Synchronous Grid Forming is the key
enabler for 100% renewable generation.

9




Overview: What Stability Services Does Grid Forming Unlock? w

Grid Service Capability

Fast Fault
Current

Secondary
Reserve

only with Grid Forming

No Grid Forming needed but possible

SMA Solar Technology 10
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Power system operators and regulators globally are working on solutions to
guarantee grid stability as IBR penetration increases

NETZ

ENTWICKLUNGS ) T TR/_\NSNET BW GT?':!'{'"{QT

nationalgridES0 'K A
) é = PLAN STROM

=y

i - - >
7 W/_/;/- > 4
%" New York

Washington

San Francisco

Los Angeles

Mexiko-Ci

Rio de Janeiro

l CUORDINADOR
’J

Cape Town

SMA Solar Technology 12



ISO Functional Requirements are Emerging %

Loss of Synchronous Machine - discharging _ -

Loss of Synchronous Machine - charging ---

Loss of Synchronous Machine - limits ---
L]

Loss of Synchronous Machine - power imbalance
Stability under changing frequency i.e. ROCOF
SCR step down with fault

Phase jump

Series compensation step fest

Voltage magnitude step test

Energy response test

Frequency scan

Power oscillation damping

Similarities exist in adoption approaches, but differ in test requirements and even test specifics within an individual test

SMA Solar Technology 13
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HIGH LEVEL CONTROL MODES
Grid Following and Grid Forming

Grid Following Grid Forming Only available
(Current (Voltage with Sunny Central
Controlled) Controlled) Storqge

| |
Fast dynamic Droop Based . .
COS((P) P(f) & Q(U) HP) ) U(Q) e
P
A A A
A T AU

f

-

| NN

SMA Solar Technology 15




SMA Grid Forming energy storage system concept W
for multiple utility-scale applications —

Perfectly matching system components Enhanced grid forming controls

PLANT

CONTROLLER P I
MEDIUM VOLTAGE POWER STATION
- = PLANT p * GRID U *| VOLTAGE |
MASTER-BMS a LEVEL é = FORMING WAVEFORM — PWM
‘ - CONTROL | =" | CONTROL CONTROL
PMAX
1 Q—b OVERLOAD PROTECTION CONTROL
SUNNY CENTRAL GRID e T
BATTERY STRINGS STORAGE v TRANSFORMER MV SWITCHGEAR = MEASUREMENT . I M.
R ( )
=] [ 1 - E * True voltage-control with instantanous response
N = i L |
l { ) * Harmonic voltage waveform control
- S * Synchronous operation with adjustable response
e weope Voltage behind an impedance behavior i, i} » Chvarlsnd . |
similar to synchronous generators ﬁa verload protection contro
—— DC = AC == ModbusTCP = * Accurate control with harmonized interaction at plant-level

SMA Grid Forming storage system can enhance renewable plants with grid forming capabilities.
The scalable system solution leaves a high degree of flexibility for customization and expandability.

SMA Solar Technology 16



Fundamental control capabilities of the SMA Grid Forming Solution
with Sunny Central Storage Grid Forming inverters —

ADVANCED CAPABILITIES INDEPENDENT VOLTAGE CREATION CONFIGURABLE RESPONSE TO GRID EVENTS
for V & f control, load adjustment, battery management, grid services using voltage amplitude and frequency setpoints and a true AC
and plant operation services by using additional and overlaid controls. voltage control, harmonic waveform control and balancing. P - DROOP P - INERTIA
AP 1 Afg AP Afg /At
Battery Sa kp fa 5, =2 e
battery | - n f fa Sn fa
| Control |
- 5 [Bms | Q-DROOP Q- INERTIA
| | i Rl T-1 /
i ] S = AQ 1 AV AQ AVg /At
i ] o O —— = . — = —2-Hy-
. ap |PDroop| e — . e AR v
— = | Pnertia | AC ' -
. e | — PWM . = e ‘ w
| SCSOpCmd | Voltage —— v Z= == fo——————— o
: ¥ ] (2l ’ - fo| Z
: : Controller == . MO A P gl <
JyeLropc ~u °g DA SiF
Qe “? o T ¥ : o
- 8% | Qnertia - ' L.
Ques | — L o
MEAS | 1 - P-Setpoint
T ] o nee ? =—P-Inertia
DR ] wi off-grid —P-Droop
AC output AC vdltage vecior SW current HW short circuit Instantaneous current flow St
management synchronization limitation cument protecion results from load /grid conditions 9_
s |
- L
COMUNICATION-FREE SYNCHRONIZATION ROBUST RIDE-THROUGH + OPTIONAL CURRENT BOOST g needed \ , v
with other voltage sources by configurable V & f adjustment at high load conditions by inner voltage phasor adjustment while on-grid
based on active and reactive load only (no PLL usage!). keeping voltage source behavior. J I .

TIME
SMA Solar Technology 17



Method of fault current provision

~
~
~

Grid

Forming
Control

MAX

[i]>i
R

Virtual
Impedance

PWM Limit

Av

1

SMA Solar Technology

i(t) / pu

Virtual impedance: CZ:

—Vab_pu

I

ANV

(it

—la_pu
“Ib_pu
= o_pu }=f

U =
SW protection phase
: + POtEConpnase " ; .
51 52 53 54 55 58
18

1. Duckwitz, D.; Knobloch, A. et al.: ,Experimental Short-Circuit Testing of Grid-Forming Inverters in Microgrid and Interconnected Mode”,
NEIS 2018 Conference, Hamburg, 20.-21. September 2018



“Basic” vs “Advanced” Grid Forming Asset Designs W
- A Closer Look at Stability Services il

Instantaneous response to Ride-through of extreme grid
\A/\,- grid events due to physics of \"f events overcoming physical limits of
Generator Behavior Benefits voltage phasor control electric machines
of Grid Formmg IBRs Adjustable power response Reduced risk for asynchronous
- for adaption to changing market /\ tripping with advanced synchronization
conditions controls
“Basic” Plant Design w/out Headroom “Advanced” Plant Designed for Stability Services
System Strength (SCR) Improvement Improved voltage stability due to fundamental phasor control methodology
RoCoF / Inertia Amount of inertia is.limited by the state of the plant @ Tunable inertia > 1pu available at all times
operation in the moment of need

Inherent, instantaneous fault current response, but Current boost for firm response > 1pu even

Short Circuit Current limited to nameplate current —| L

when plant is operating at nominal power

SMA Solar Technology 19
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2023+
Multi-Use of Battery Energy Storage Solution

PInerﬁo " .

Energy
Arbitrage .
P = o S " .
rated \ Rated power for Arbitrage or
\
iliele, saded a E‘::I;::IHCY \\ Frequency control
revenue streams \
make the 0 \

business case Stability Service

more attractive Inertia
Short-circuit level

System strength

’
Sys'em - P L | | /
a Restoration rated -

\|Firm power reserve for

1 -
/|guaranteed inertia power

) Plnertio

SMA Solar Technology
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DESIGN EXAMPLE FOR BESS WITH STABILITY SERVICES

Base Case™ Power

|
Inertia Power |
|

Short-Circuit Level

*

a

Is the power normally used for energy

rbitrage and ancillary service market

Minimum set of design relevant

parameters:

Continuous power [MW]
Inertia [MWs] @ RoCoF
SCL [MVA]

Reactive [MVAr] or cos @

w/ or w/o Blackstart

SMA Solar Technology

' Plant A - Inertia Ready
(conventional)

Performance (TSO)

Revenue (IPP)

: Availability (TSO)

Bill payers’ benefit

L= S—

Plant B - Inertia & SCL
(SMA boost - derated -
Retrofit possible)

Availability (TSO)

Performance (TSO)

Revenue (IPP)

Bill payers’ benefit

|

Plant C - Inertia & SCL
(SMA boost - oversized)

SCL contribution can

| / be designed > 2 p.u.

Availability (TSO) +

Performance (TSO) +

Revenue (IPP) ++

| Bill payers’ benefit ++

Reduce revenue for arbitrage

Flexibility to increase revenue

Maximize revenue and system stability

22



Example Plant
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Example Plant Design Exercise - 12.5% more PCS for >2 pu overcurrent on POI

|

SMA POI PQ sizing tool

Example base case: 100MW /0.95 PF, 40C, HV POI
Sizing Result: 32 x SCS 3950-UP-US

Adding only 4 PCS (+12.5%/36 PCS) to

achieve 2.13 pu overcurrent on the POI

e

Inverter |eve| current bOOSt profl|e Selection of addtionsl Inverter (added to J46.T4€) —
Current Boost Profile |5£ for 100 ms per mverter 5200]A Profile 1
#0000 i ISC for sddtional 500 ms per mverter 4160[~ \
JuC ] p— SC tot aagtons 4000 ms per verter 3850[ Different profiles available
1000, 4160 ISC for 100 ms per ste 187200}~
» { 2900, 2090 ISC for addtionsl 900 ms per site 149760]4
a 0000 5000, 3450 138000]n
i 110{kv
5 = 8, 1174.3|~ 213)iscm @PoS 159| Transformer Ratio LVHV
ro0 . 939.4[4 1.70| scm gros 552 5/ A Nominal Current @POS @UnHY @PFn
— 869.4]4 1.57|scm @Pos 2447| A tominal Current @inverter
1000
Prefmnary values, peak capability for symmetric loading, to be confirmed by grid study Actual
o0 - 105.3|MVA dynamic values may be lower (e.g. due to asymmetry, overshool, evaluation criteria)
1600 50 % 3000 .. o 00 165 6]MVA
time m3 60.4]1vA Theoretical avaiable for addtional inertia power reserve (tbe in grid study, vakies in dynamic condiions may be lower)
223.7|MVA avaiable SCL (tbe in grid study)
SMA Solar Technology 24
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