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Implementation of Efficient Voltage Stabilization with »LVRSys®«

The Siemens data center in Midrand, South Africa, previously relied on an outdated system that no longer met current
requirements. This system was based on servo motor regulation with mechanical step adjustment and had significant
limitations, including a long response time of several minutes, low efficiency, and frequent maintenance needs, resulting in
extended downtime.

Given these challenges, the decision to replace the existing system with the innovative »LVRSys®« — Low Voltage Regulation
System was straightforward. This reliable and robust technology enables high-precision voltage regulation with a response

time of less than 30 milliseconds, effectively compensating for voltage fluctuations. As a result, it ensures the continuous and

reliable operation of Siemens' critical data center infrastructure.
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Figure 9: Photos of the old system, before installation of »LVRSys®« (right: after delivery from Germany in July 2024)

The dismantling and environmentally friendly disposal of the old system was carried INSTELEC

out by a local partner company in co-operation with A. Eberle Africa

INSTELEC SERVICES CC, Contatt: info@instelec.co.za | S E RV,C E S

The pilot plant was dimensioned according to the latest standards and included the following technical features:
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| LVRSYS-Indoor
Art.No.:180.1000 3000
LVRSys 250-3/230-1-TB250-1-GS1-§32-B22-C22-D33-Q0-J32-J50-E1-H1-L1-U3-M32-13.1-K1-NO-
LCO-FAQ-PO-G2-A2

Low voltage regulation system for indoor installation mnmsung of:

Control cabinet + base; Control unit; Transf : NH-d tors for Byp
Connection terminals
LVRSys 250-3/230-1 Control unit Indoor: 3 x 355 A

TB250-1 Transformer Indoor: 3 x 355 A
Gs1 Grid system: TN-C system 400 V L-L
Ss32 Regulation range: + 10% in 2,5% steps (200 - 355 A) + 40 % extra weight
‘ transformer
B22 Deﬂgrl Cablnet steel (Illl 355 A) - 90cm x 60cm x 200cm
1 or J31 to J33)
‘ c22 Base Sleel (till 355 A) - 90&:11 x 60cm x 20cm
D33 Connection: Box terminal 35 - 150 mm? (Cu); 120 / 150 mm? (Al-se)
(Systems with disconnectors - Code J31 till J33)
| o Protection: Input (for rated power) ’
Jaz Connection and Bypass system: 1 Input and 1 Qutput (Indoor 200 - 355 A) -
Disconnectors NH2 (1 x 3-pole switchable)
JS0 Additional disconnectors: without (standard)
E1 Control speed: <15 (Standard) Input voltage 100-264 V
H1 F : 50 Hz d)

L1 C ication: Modbus TCPAP (; jard)

u3 Voltage measurement: for external devices 3-phase in- and output

M32 Current/power measure: (Output side) LVRSys 3-phase + wiring PQI-DA
‘ smart 4-phase incl. CT's 400/5 A (Standard for 250 A - 355 A)

13.1 2 x PQI-DA smart: Input and Output

Figure 10: System specifications »LVRSys®«

A key advantage of »LVRSys®« is its exceptionally high efficiency, ranging from 99.4% to 99.8% across all available per-
formance classes. This makes it one of the most energy-efficient and environmentally friendly solutions on the market.

Compared to other available technologies, »LVRSys®« stands out with the following performance characteristics:

* Power throughput: 22 kVA to 2500 kVA
+ Regulation range: +6% to £16%

* Number of steps: 9

+ Efficiency: 99.4% — 99.8%

* Independent phase regulation
* No network feedback effects

* Increase in single-phase short-circuit capacity up to 44 kVA via pre-stage regulation

Additionally, »LVRSys®« is designed to be user-friendly and low-maintenance. The recommended functional check requires
only a manual switch between bypass and normal operation every five years. Furthermore, A. Eberle Africa provides local
after-sales service. The system is delivered with a five-year warranty and has an expected lifespan of 40 years.

Power Quality Monitoring Parallel to »LVRSys®« Voltage Regulation

Another outstanding feature of the low-voltage regulation system is the integration of two optional Power Quality devices
(»PQI-DA smart«), high-precision Class A measurement devices compliant with [EC 61000-4-30, Ed. 4. These devices
continuously record and document both input-side voltage fluctuations and regulated output voltage, ensuring continuous
system monitoring and full traceability. A built-in IGB memory allows for long-term voltage monitoring. Additionally,
the embedded Power Quality devices communicate via a TCP/IP interface with the database-oriented system software
»WebPQ«, enabling comprehensive data analysis and evaluation.

»LVRSys®«

Figure I'1: »PQI-DA smart« — optional, high-precision voltage monitoring integrated in »LVRSys®«

Successful Commissioning of »LVRSys®«

The commissioning of »LVRSys®« was successfully carried out by A. Eberle
Africa in July 2024. Since then, the system has been operating reliably and
without disruptions.

Thanks to its user-friendly design, commissioning can also be performed
independently by the end customer if necessary. In this case, a training
session on system operation and maintenance was conducted in parallel to
ensure optimal usage and long-term operational reliability.

Figure | 2: Successful commissioning by A. Eberle Africa, from left to right:
Brian Howarth, Till Sybel, Tjaart van der Walt
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Customer

We focus on advancing technology, forging decarbonization pathways, and establishing circular regenerative systems to
drive meaningful transformation.

The foundation for a successful energy transition by 2040 must be laid today. We have the opportunity to make this a

reality — the time to act is now, and Siemens Africa is leading the way.

Siemens Proprietary Limited South Africa
300 Janadel Avenue
685 Midrand, South Africa

07/2024
Pilot project in South Africa under the RES Program

Application

The EN 50160 and NRS048 standards define, among other criteria, the permissible
voltage ranges within which the main voltage must remain. The acceptable toleran-
ce limits are £10% based on the nominal voltage UN_U_NUN (400 V line-to-line),
resulting in an allowable fluctuation of 80 V.
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Machines, drives, and lighting systems operate most efficiently when the applied i“ lﬁ m.l.
voltage is at its optimal operating level, typically the nominal grid voltage. Devi- n g R
ations lead to reduced efficiency and shorter equipment lifespan, particularly in
lighting systems such as LEDs. Industrial applications can configure voltage control-

lers with response times of less than 30 milliseconds to address these challenges.

Three-phase industrial systems operate most efficiently at the nominal voltage
UN_U_NUN (e.g., 230V line-to-neutral), leading to potential energy savings. Vol-

tage control corrects asymmetries between LI/L2/L3, resulting in improved effi-
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ciency and extended component lifespan (e.g., lower alternating cycles for motor e E ‘l"l"

Technical Solution A. Eberle

250 kVA £10% (180.1000.4019 355 A +£10%)

Supported by: Implemented by:
Federal Ministry This project is supported by the
AGA{TOTEI_Asl-.rAND $ :%E%ﬁ;mi‘?;fj:lﬁ d e n a German Federal Ministry for Economic Affairs
ENERGY SOLUTIONS —— — and Climate Action as part of
MADE IN GERMANY German Energy Agency

the Renewable Energy Solutions Programme of
the German Energy Solutions Initiative.

on the basis of a decision
by the German Bundestag
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Expertise in Low-Voltage Regulation
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Germany and Europe, along with an increasing number of other countries actively driving the energy transition, face the

challenge of ensuring stable voltage regulation in low-voltage grids. Intelligent voltage regulation solutions are essential to

delay costly grid expansion or, depending on future local grid planning, even eliminate the need for it entirely.
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Low-voltage grid development over several years — growth in renewable energy, heat pumps and e-mobility — and classic but cost-
intensive grid expansion.
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Low-voltage grid — flexible, intelligent solution with »LVRSys®«
Low Voltage Regulation System.
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The »LVRSys®« low-voltage regulation system provides an efficient alternative to conventional grid expansion by mitigating
or even avoiding the need for new transmission infrastructure. Its economic benefits make it a viable solution for almost all
low-voltage networks. While investments in new power lines tie up capital for decades, »LVRSys®« requires only minimal
investment, which is flexible and location-independent. If grid conditions change significantly, the system can be easily
relocated and adapted to new requirements.
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A. Eberle in Africa for Africa
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