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1 System-Based Power Distribution

When a power distribution concept is to be developed
which includes dimensioning of systems and devices, its
requirements and feasibility have to be matched by the
end user and the manufacturer. We have prepared this
planning manual for the SIVACON S8 low-voltage switch-
board to support you with this task. Three principles
must be observed for optimal power distribution:
 Safety — integrated

¢ Cost-efficiency — right from the start

* Flexibility — through modularity.

Comparable to a main artery, electric power supply
constitutes the basis for reliable and efficient function-
ing of all electrically operated facilities. Electric power
distribution requires integrated solutions. Totally Inte-
grated Power (TIP) is a synonym for integrated electric
power distribution (Fig. 1/1) in industrial applications,
infrastructure projects, and buildings.

Further information on TIP:
www.siemens.com/tip

Energy managementl Operation & Ml Load Load curves Forecasts
Energy transparency monltonng management
Process/ I.I.I.I.I.I.I.L
production automation
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SIMARIS planning tools

The SIMARIS planning tools by Siemens provide efficient

support for dimensioning electric power distribution

systems and determine the devices and distribution

boards required for them:

* SIMARIS design for network calculation and
dimensioning

* SIMARIS project for determining of space requirements
inside the power distribution system, creating technical
specifications as well as exporting 3D-models (As-
planed version) for BIM (Building Information
Modeling).

* SIMARIS curves for visualizing characteristic tripping
curves as well as let-through current and let-through
energy curves.

SIMARIS Suite is the platform for your uniform access to
all SIMARIS planning tools. In addition you will obtain the
latest information on the subject and be able to access
support documents and videos.

Further information on SIMARIS:
www.siemens.com/simaris
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Fig. 1/1: Totally Integrated Power (TIP) as a holistic approach to electric power distribution
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https://www.siemens.com/global/en/products/energy/medium-voltage/simaris.html
http://www.siemens.com/tip

SIMARIS engineering tools

Configuring and dimensioning a low-voltage switch-
board is very complex. SIVACON S8 switchboards are
configured by experts, effectively supported by the
SIMARIS engineering tools. The following tools offer
support during the stages of switchboard manufacture,
operation and maintenance:

* SIMARIS configuration for offer preparation, order
processing, and manufacture of the SIVACON S8
switchboard

¢ SIMARIS control for visualization and diagnostics
station for operation and monitoring as well as for
support during preventive and general maintenance of
the SIVACON S8 switchboard.

SIMARIS XChange as end-to-end cloud plattform for
3D-modelling (As-built version) in IFC-format, based on
a project-file from SIMARIS configuration.

Cost-efficient complete system

The SIVACON S8 low-voltage switchboard sets new
standards worldwide as a power distribution board (PDB)
in infrastructure or motor control centers (MCC) for
industrial applications (Fig. 1/2). The switchboard system
up to 7,000 A for easy and integrated power distribution
ensures maximum safety for personnel and equipment,
and provides many possibilities for use thanks to its
optimal design. Its modular design allows the switch-
board to be optimally matched to any requirement when

Motor Control Center

the whole system is set up. Maximum safety and modern
design now complement each other in an efficient
switchboard.

Tested safety

SIVACON S8 is a synonym for safety at the highest level.
The low-voltage switchboard is a design verified
low-voltage switchgear and controlgear assembly in
accordance with IEC 61439-2. Design verification is
performed by testing. Its physical properties were veri-
fied in the testing station both for operating and fault
situations. Maximum personnell safety is also ensured by
a test verification under conditions of arcing in accord-
ance with IEC/TR 61641.

Flexible solutions

The SIVACON S8 switchboard is the intelligent solution
which adapts itself to your requirements. The combina-
tion of different mounting designs within one cubicle is
easily possible. The flexible modular design allows func-
tional units to be easily replaced or added.

All SIVACON S8 components are subject to a continuous
innovation process, and the complete system always
reflects the highest level of technical progress.

Further information on SIVACON S8:
www.siemens.com/sivacon-s8

Power distribution from the power center to the main and sub-distribution board

Chemical &
mineral oil industry

Power industry:
Power plants
and auxiliary systems

Fig. 1/2: SIVACON S8 for all areas of application

Capital goods industry:
Production-related systems

Infrastructure:
Data centers

Infrastructure:
Building complexes


https://www.siemens.com/global/en/products/energy/low-voltage/systems/s8-power-distribution-boards.html
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Use

SIVACON S8 can be used for all application levels in the

low-voltage network (Fig. 1/3:

e Power center or transformer substation

¢ Main switchboard or main distribution board

¢ Sub-distribution board, motor control center, distri-
bution board for installation devices or industrial use.

Advantages of modular design

Every SIVACON S8 switchboard is manufactured from
demand-oriented, standardized and series-produced
components. All components are tested and of a high
quality. Virtually every requirement can be satisfied due
to the manifold component combination options.
Adaptations to new performance requirements can

Power center

easily and rapidly be implemented by replacing or adding
components.

The advantages offered by this modular concept are

clear:

* Verification of safety and quality for every switchboard

* Fulfilment of each and every requirement profile
combined with the high quality of series production

* Easy placement of repeat orders and a short delivery
time.

\/

Sub-distribution

boards |

Consumers

Fig. 1/3: Use of SIVACON S8 in power distribution
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1.1 BIM for electrical planning

Building information modeling (BIM) is a process invol-
ving the generation and management of digital repre-
sentations of the physical and functional characteristics
of buildings and other physical assets. Process is based
on four key principles:

* First you are building twice — at the beginning you
build digital representation of your building before you
start to build a real building.

 Second principle is that you plan and built collabora-
tively, and already in planning phase you align and
approve your design solutions.

* Third principle is that data created only once. So, the
role that initially creates data is the only one who must
really create data and other roles can reuse these data,
of cause data need to be exchanged.

e Fourth principle is that BIM consider the entire lifecycle
of a building, means taking into consideration all
requirements.

BIM is supported by various tools, technologies and
contracts. When we talk about electrical domain in
a BIM, SIMARIS planning tools are good examples to
prove that.

SIMARIS project

Collaborative

Building twice
planning and building

Creating data
only once

Throughout the
entire life cycle

Fig. 1/4: BIM and is key principles

Quick overview for
space requirement
planning

]
I
I
1

||

1] |
|

L

Digital twin of the
real switchboard

Fig. 1/5: As-planned and As-built models of SIVACON S8 form SIMARIS project and SIMARIS configuration
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SIMARIS configuration

optimal future viability

Fig. 1/6: New feature - IFC file directly from SIMARIS configuration

We a new functionality of SIMARIS configuration panel
builder can export his current SIVACON S8 configuration
as IFC file. 3D (As-built) model is created during end-to-
end process in a cloud base SIMARIS Xchange platform.

The As-built BIM data from SIMARIS configuration are

more detailed comparing to As-planned data from SIMA-

RIS project:

* They include exact layout of the plant ant cubicles up
to functional units.

* Main devices in the doors and covers are shown with
their exact positions and with high graphical details.

Fig. 1/7: SIVACON S8 As-built 3D model

Totally Integrated Power — SIVACON S8 Planning Principles

Direct export of As-built IFC data in

Fulfilled customer requirements and

Building models -

m

SIMARIS project SIMARIS configuration

* Visible door opening directions to be following escape
route planning.

* Exact footprint considering switchgear shape with
corner cubicles and roof plates.

* Required clearing zone around the switchboard for
installation, operation and maintenance.

* Reference points for connection with cable or busbar
trunking systems.

* Level of technical data includes basic articles of the
mounted main devices, plant and cubicles dimensions
as well as degree of protection, rated currents, envi-
ronmental conditions, power losses and more.

Fig. 1/8: Real use case example how SIMARIS tools support and
contributes to BIM process



1.2 EcoDesign and sustainibility

The challenges of the 21st century, especially climate
change and biodiversity loss, call for new approaches to
product design

In this context, ecodesign plays a central role and aims
to ensure the environmental performance of products by
minimizing new materials’ consumption over the en-
tire life cycle of a product and maximizing the value of
all components. This approach is an integral part of
Siemens’ efforts to reduce environmental impact and
promote sustainable practices. Already in the planning
and design phase of a product, up to 80% of its subse-
quent environmental impact is decided. It is therefore
essential to integrate ecological aspects into the devel-
opment process from the very beginning.

Traditional economic models are often based on the
principle of ,take-make-waste”, in which resources are
extracted, products are manufactured and disposed of
after use. This linear model is not only resource-inten-
sive, but also generates significant amounts of waste.
In contrast, ecodesign promotes the transition to a
circular economy, where resources are processed in

a closed loop without generating waste.

Studies show that only 7.2% (Circle Economy, The Circu-
larity Gap Report 2023, p. 8.) of the materials used are
currently reused, underlining the urgency of avoiding
waste and conserving resources. By applying circular
models such as sharing, leasing, repair, and recycling,
companies can reduce procurement costs and increase
their resilience to price volatility and supply chain
disruptions.

To support this change, Siemens has developed the
Robust Eco Design (RED) approach. This approach aims
to systematically integrate environmental compatibility
into product development and to derive ecological
specifications. The RED approach is designed to support
sustainable development goals, contribute to decarboni-
sation and conserve biodiversity. Integrating this ap-
proach into the development process allows us to mini-
mize the environmental impact of our products, systems,
solutions and services, while becoming a leader in sus-
tainable technologies.

Totally Integrated Power — SIVACON S8 Planning Principles
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Another key tool in the ecodesign process is the Lifecycle
Assessment (LCA). This method can be used to assess the
environmental impact of a product at different stages of
its life cycle, from raw material extraction to production
and disposal. The results of this analysis are incorporated
into Environmental Product Declarations (EPDs), which
serve to make the environmental impact transparent
under specific conditions and use it as a basis for product
optimization. This enables Siemens and its customers to
optimize processes, achieve efficiency gains and reduce
emissions.

Siemens has set itself the goal of covering all relevant
product families with the RED approach by 2030. Today,
57% of the portfolio is covered by RED criteria, with the
implementation of these criteria already completed for
35% of the relevant product families.

EcoDesign is therefore much more than just a concept —
itis an essential part of a sustainable future. By consist-
ently applying the RED approach and using digital inno-
vations, Siemens strives to maximize both environmental
and economic benefits and minimize the environmental
impact of its products. The EcoTech label is a symbol for
products that are particularly environmentally friendly
and reflect Siemens’ sustainable goals. This holistic
approach helps to create a more sustainable world where
economic growth and environmental protection go hand
in hand.

The Siemens EcoTech framework provides a comprehen-
sive set of criteria in three dimensions that cover the
entire product lifecycle. The products must meet manda-
tory requirements and meet at least one criterion in each
dimension. In addition, they must submit a transparent
validation declaration in the externally accessible
Siemens EcoTech Profile. This ensures maximum trans-
parency in terms of the materials, design, use phase and
end of life of our products.

‘, EI?D Type Il & complian'f
with substance regulations

Value recovery and
Circularity

Repairability
Upgradability

Ease of disassembling/
circularity instructions

TRIE P2

Recyclability

Take-back scheme

171
D

Fig. 1/9: Siemens ECO Tech Framework
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10

2 SIVACON S8 System Overview

The interaction of the components described below
results in an optimal low-voltage switchboard with

advantages as regards:

Standards and approvals

Standards and specifications

Approvals and certifications

Technical data
Installation conditions
Main circuit

Dimensioning of
clearances and
creepage distances

Main busbars, horizontal

Rated device currents

Internal separation

IP degree of protection

Mechanical strength

Dimensions

 Safety — integrated
* Cost-efficiency — right from the start

* Flexibility — through modularity.

Power switchgear and controlgear
assembly (design verification)

Testing under conditions of arcing due to
internal fault

Induced vibrations

Protection against electric shock

European Union
Eurasian Economic Union
China

Det Norske Veritas

Indoor installation, ambient temperature in
the 24-h mean

Rated operational voltage U,

Rated impulse withstand voltage Ujp,,
Rated insulation voltage U;

Pollution degree

Rated current

Rated peak withstand current I,
Rated short-time withstand current I
Circuit-breaker

w

Cable feeders
Motor feeders
IEC 61439-2

BS EN 61439-2

In accordance with IEC 60529

IEC 62262

Height (without base):
Height of base (optional):
Cubicle width:

Depth (single front):
Depth (double front):

IEC 61439-2
DIN EN 61439-2
VDE 0660-600-2

IEC/TR 61641
DIN EN 61439-2 Supplement 1
VDE 0660-600-2 Supplement 1

IEC 60068-3-3

IEC 60068-2-6

IEC 60068-2-57

IEC 60980

KTA 2201.4

Uniform Building Code (UBC), Edition 1997 Vol. 2,
Ch. 19, Div. IV

EN 50274 (VDE 0660-514)
CE marking and EC Declaration of Conformity

EAC (Eurasian Conformity)
CCC (China Compulsory Certification)

DNV GL Type Approval Certificate

+35°C

(-5°Cto +40°C)

Up to 690 V (nominal frequency f,: 50 Hz)
12 kV (depending on the type of design)
1,000V

3

Up to 7,010 A

Up to 330 kA

Up to 150 kA, 1's

Up to 6,300 A

Up to 630 A

Up to 630 A

Form 1 to form 4

Up to form 4b type 7

Ventilated up to IP43
Non-ventilated IP54

Up to IK10
2,000; 2,200 mm
100; 200 mm

200; 350; 400; 600; 800; 850; 1,000; 1,200; 1,400 mm

500; 600; 800 mm
1,000; 1,200 mm

Tab. 2/1: Technical data, standards and approvals for the SIVACON S8 switchboard
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Enclosure Busbars

@ Roof plate @ Main busbar (L1... L3, N) — top

@ Rear wall @ Main busbar (L1... L3, N) — rear-top
@ Design side wall @ Main busbar (L1... L3, N) — rear-bottom
@ Frame Main busbar (PE) — bottom

@ Base cover Distribution busbar (L1... L3, N)

@ Base - device compartment

(@) Base compartment cover, ventilated Distribution busbar (PE)

Cubicle door, ventilated ) 'Cab'le C‘?mpartmem

@ Compartment door @ Distribution busbar (N)

cable compartment
Head compartment door

Fig. 2/1: Cubicle design of SIVACON S8
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Internal separation

Device compartment/ busbar compartment
Cubicle to cubicle

@ Compartment to compartment

@ Cross-wiring compartment
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2.1 System Configuration and
Cubicle Design

When the system configuration is planned, the following ¢ Single-front or double-front design

characteristics must be specified: * Position of cable/busbar entry (from bottom or
¢ Busbar position (top, rear-top, rear-bottom, or both from top)
rear-top and rear-bottom) « Connection in cubicle (front or rear).

BEI

P-N I

N
=N
A
N

} Connection side

} Operating front

Tab. 2/2: Schematic overview of the switchboard configuration for SIVACON S8

12
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Among other things, these characteristics depend on These determinations allow to specify the cubicle

the type of installation: design in more detail (Fig. 2/1, Tab. 2/2 and Tab. 2/4).
 Stand-alone Further information on installation can be found in
* At the wall (only for single-front design) Chapter 9 (Further planning notes).

* Back-to-back (only for single-front design).

From bottom From top
0o
T , 1 '
I
I

=
E
=

=

==
= =

==

==

== =

= == ==
= == ==

==

-
Tb

Front Rear

=
=

=
-
=

==

NN
=== == == ===

==

} Connection side

} Operating front

Tab. 2/3: Schematic overview of the switchboard configuration for SIVACON S8

Totally Integrated Power — SIVACON S8 Planning Principles
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Busbar position at the top

Busbar system

Busbar position

Rated current

Cable/busbar entry
Connection inside the cubicle

Busbar position

Rated current

Cable/busbar entry
Connection inside the cubicle

Busbar position

Rated current

Cable/busbar entry
Connection inside the cubicle

Busbar position

Rated current

Cable/busbar entry
Connection inside the cubicle

Device | functional
compartment

Cubicle design

Top

Up to 3,270 A
Bottom

Front

—

Top

Up to 3,270 A
Top

Front or rear

eS)

Top

Up to 6,300 A
Bottom

Front

Top

Up to 6,300 A
Top

Front or rear

Busbar Cable / busbar Cross-wiring Operating
compartment compartment compartment fronts

Tab. 2/4: Cubicle types and busbar arrangement in the cubicles



Busbar position at the rear

Busbar system

Busbar position

Rated current
Cable/busbar entry
Connection inside the cubicle

Busbar position

Rated current
Cable/busbar entry
Connection inside the cubicle

Busbar position

Rated current
Cable/busbar entry
Connection inside the cubicle

Busbar position

Rated current
Cable/busbar entry
Connection inside the cubicle

Device / functional
compartment

Cubicle design

Rear

top or bottom,
top and bottom
Up to 4,000 A
Bottom or top
Front

Rear
top or bottom
Upto 7,010 A
Bottom or top
Front

Rear

top or bottom,
top and bottom
Up to 6,300 A
Bottom or top
Front

Rear

top or bottom
Up to 7,010 A
Bottom, top
Front

Busbar Cable [ busbar
compartment compartment

Tab. 2/5: Cubicle types and busbar arrangement in the cubicles

Cross-wiring
compartment

ol
il B
i s bl
ol

Operating
fronts
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Frame 2,000; 2,200 mm
Base Without; 100; 200 mm

- Cubicle type
Depending on: - Rated current of the devices
- Connection position and/or cable/busbar entry

Main busbar Cubicle depth
Design Position Rated current Front connection Rear connection

Entry from bottom Entry from top

T 3,270 A 500; 800 mm 800 mm 800 mm
(o]
P 6,300 A 800; 1,000 mm 1,200 mm 1,200 mm
Single-fronted

4,000 A 600 mm 600 mm -

Rear

7,010 A 800 mm 800 mm -

4,000 A 1,000 mm 1,000 mm -
Double-fronted Rear

7,010 A1 1,200 mm 1,200 mm -

) Frame height 2,200 mm

Tab. 2/6: Cubicle dimensions

The cubicle dimensions listed in Tab. 2/6 do not factorin ~ The dimensions of the enclosure parts are within the

the enclosure parts and any outer built-on parts. required minimum distances for installing the switch-
board. Doors can be fitted so that they close in escape
For the dimensions of the cubicles’ enclosure parts, direction. The door hinge can easily be changed later.
please refer to Fig. 2/2. For degrees of protection IPX1 The door hinges allow for a door opening angle of up to
and IPX3, additional ventilation roof plates are mounted 180° in case of single installation of a cubicle and at least
on the cubicle. 125° when cubicles are grouped. For more information,

see Chapter 9 (Further Planning Notes). The condition of
surfaces of structural and enclosure parts is described in
Tab. 2/7.

Rear wall . Frame components Sendzimir-galvanized
mm
‘ - . R .
25 mm, ) Enclosure Sendzimir-galvanized /
powder-coated
Side wall — [T Sidewall
, Doors Powder-coated
: Bare copper,
’ . ! : -
Design strip, | < Copper bars opt!onally s.|Iver plated,
optional 1 g optionally tinned,
(dependingon ! a insulated
production) :
‘\ _
Powder-coated
| components RAL7035, light gray (in accordance
N Lg e - j25/mm (layer thickness 100 + 25 with DIN 43656) or upon request
Width pm)
~ 36 mm b
oor Design parts Blue Green Basic
Fig. 2/2: Dimensions of the enclosure parts Tab. 2/7: Surface treatment

Totally Integrated Power — SIVACON S8 Planning Principles



2.2 Corner Cubicle

The corner cubicle connects two segments, positioned at
right angles to each other, of a switchboard in single-
front design (Fig. 2/3). The corner cubicle contains as
functional compartments only the busbar compartment

Corner cubicle

—

Operating front

Fig. 2/3: Integration of a corner cubicle

and the cross-wiring compartment. These compartments
are not accessible through doors. In Tab. 2/8, the frame
widths and/or frame depths of a corner cubicle are listed
depending on the cubicle depth.

500 mm 600 mm
600 mm 700 mm
800 mm 900 mm
1.200 mm 900 mm

Tab. 2/8: Dimensions of the corner cubicle

Totally Integrated Power — SIVACON S8 Planning Principles
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2.3 Horizontal Main Busbar

For the two possibilities of how to position the main
busbar — top or rear — (Fig. 2/4), the rated operational
currents and the rated short-time withstand current are
listed in Tab. 2/9. Chapter 11 describes how ambient tem-

peratures must be observed for the current-carrying _
capacity.

Rated operational currentI, at an ambient  Rpated short-time

temperature of 35 °C withstand current
Ventilated Non-ventilated Iy (1)
1,790 A 965 A 35 kA
1,630 A 1,310 A 50 kA
1,920 A 1,480 A 65 kA
2,470 A 1,870 A 85 kA
3,010 A 2,250 A 100 kA
3,270 A 2,450 A 100 kA
3,700A M 3,000 " 100 kA
4,660 A1 3,680A " 100 kA
5,620A " 4,360 A1 150 kA
6,300A 1 4,980A " 150 kA

1) Correction factors to be applied when circuit-breakers with a
very high power loss are used:
3WA1350: 0.95
3WA1363:0.88

Rated operational current I, at an ambient  Rated short-time

temperature of 35 °C withstand current
Ventilated Non-ventilated Iy (15)
1,280 A 1,160 A 50 kA
1,630 A 1,400 A 65 kA
2,200 A 1,800 A 65 kA
2,520 A 2,010 A 85 kA
2,830 A 2,210 A 100 kA
3,170 A 2,490 A 100 kA
4,000 A 3,160 A 100 kA
4,910A2 3,730 A2 100 kA
5,340 A2 4,080 A2 100 kA
5,780 A2 4,440 A2 100 kA
7,010A 2 5,440 A2 150 kA

) Derating factors to be considered for simultaneous operation
of two systems per cubicle (busbar position rear-top and rear-bottom):
For ventilated switchboards: 0.94
For non-ventilated switchboards: 0.98

2) Busbar position rear-top or rear-bottom

Fig. 2/4: Variable busbar position for SIVACON S8 Tab. 2/9: Operational ratings of the main busbar

18  Totally Integrated Power — SIVACON S8 Planning Principles



2.4 Earthing and Short-
Circuiting Points

Short-circuiting and earthing device (SED)

For short-circuiting and earthing, short-circuiting and
earthing devices (SED) are available. For mounting the
SED, appropriate fastening points are fitted at the points
to be earthed. For the SED on the main busbar side, a
cubicle for freely configured fixed-mounted designs is
used (see Chapter 6.3: Freely Configured Fixed-Mounted
Design). The cubicle widths are given in Tab. 2/10.

Central earthing point (CEP) and
main earthing busbar (MEB)

When voltage sources, which are located far apart, are
earthed, for example transformer substation and emer-
gency generating set, the individual earthing of their
neutral points results in compensating currents through
foreign conductive building structures. Undesired elec-
tromagnetic interference is created, caused by the buil-
ding currents on the one hand and the lack of summa-
tion current in the respective cables on the other.

If the requirement is parallel operation of several voltage
sources and if building currents shall be reduced as far as
possible, the preferable technical solution is the use of
the central earthing point (CEP). In this case, the neutral
points of all voltage sources are connected to the system
protective conductor / system earth at a single point
only. The effect is that, despite potential differences of
the neutral points, building currents cannot develop any
more.

Earthingand Cubicle widths
short-circuiting points
400 mm

(200 mm as cubicle extension)

600 mm; 1,000 mm

Short-circuiting and
earthing device (SED)

Central earthing point

(CEP) (200 mm as cubicle extension)
Main earthing busbar .
(MEB) 600; 1,000 mm

Tab. 2/10: Cubicle widths for earthing and short-circuiting points

The central earthing point can only be used in the net-
work system L1, L2, L3, PEN (isolated) + PE.

To implement the central earthing point (CEP) — with or
without a main earthing busbar (MEB) — a cubicle for
freely configured fixed-mounted design is used (see
Chapter 6.3).

CEP design

The CEP is designed as a bridge between the isolated
PEN (laid separately) and the PE conductor of the switch-
board. Measuring current transformers can be mounted
on the bridge for differential current measurements. In
order to be able to remove the current transformer in
case of a defect, a second, parallel bridge is provided.
This prevents canceling the protective measure due to a
missing connection between the isolated PEN and the PE
conductor.

A mounting plate in the cubicle is provided for placing
the differential current monitoring devices. The cubicle
widths are given in Tab. 2/10.

MEB design

As an option to the central earthing point, the MEB can
be mounted as a horizontal busbar. This connection
busbar is installed in an isolated way in the cubicle and
rigidly connected to the PE conductor. Depending on
how the cable is entered, the MEB is installed at the top
or bottom of the cubicle. The cubicle widths can be
found in Tab. 2/10 and information on the cable connec-
tions can be found in Tab. 2/11.

Max. number of connectable cables with

R cable lugs (screws) acc. to DIN 46235
600 mm 10 x 185 mm2 (M10) + 12 x 240 mm2 (M12) »
1,000 mm 20 x 185 mm2 (M10) + 22 x 240 mm?2 (M12) "

1300 mm2 cable lugs with bolt M12 can be used. However, this cable
lug does not comply with DIN 46235, although it is available at some
manufacturers.

Tab. 2/11: Cable connection for the main earthing busbar
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2.5 Overview of Mounting Designs

Tab. 2/12: Basic data of the different mounting designs

Mounting design

Functions

Rated current

Type of connection

Cubicle width

Internal separation

Busbar position

hs e
L

el

Withdrawable design,
fixed mounted design

Incoming feeder
Outgoing feeder
Coupler

Up to 6,300 A

Front or rear

400; 600; 800;
1,000; 1,400 mm
Form 1, 2b, 3a, 4b,
4b type 7 (BS)

Top, rear

Fixed-mounted design

Extended arc fault
protection

Short-circuit withstand
strength up to 100 kA
at 690 vV

400 mm

Form 4b

Top, rear

Totally Integrated Power — SIVACON S8 Planning Principles

Withdrawable design,

fixed mounted design with compartment

doors,
plug-in design

Cable feeders, motor feeders (MCC)

Up to 630 A,
up to 250 kW

Front or rear
600; 1,000; 1,200 mm

Form 2b, 3b, 4a, 4b,
4b type 6, 4b type 7 (BS)

Top, rear

Fixed-mounted design

Automatic control of
fans, pumps,
compressor

Up to 132 kW

Front

600; 800; 1,000 mm

Form 1, 2b

Without, top, rear



Plug-in design

Cable feeders

Up to 630 A

Front

1,000; 1,200 mm

Form 3b, 4b

Top, rear

Fixed-mounted design

Cable feeders

Up to 630 A

Front

600; 800; 1,000 mm

Form 1, 2b

Rear

Fixed-mounted design with front covers Fixed-mounted design

Cable feeders Central compensation of reactive power

Up to 500 kvar

HI DRI unchoked / choked
Front Front

1,000; 1,200 mm 800 mm

Form 1, 2b, 3b, 4a, 4b Form 1, 2b

Top, rear Without, top, rear

Totally Integrated Power — SIVACON S8 Planning Principles
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Chapter 3

Circuit-Breaker Design

3.1
3.2
3.3
3.4
3.5

Cubicles with One ACB (3WA)

Cubicles with Two ACBs (3WA)
Cubicles with up to Three ACBs
Cubicles with One MCCB (3VA)

Cubicles for Direct Incoming Feeder/
Direct Outgoing Feeder
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3 Circuit-Breaker Design

The cubicles for 3WA and 3VA circuit-breakers cater for The cubicle dimensions are tailored to the circuit-breaker
personnel safety and long-term operational reliability sizes and can be selected according to the individual
(Fig. 3/1). The incoming feeder cubicles, outgoing feeder  requirements. The circuit-breaker design provides opti-
cubicles, and coupling cubicles of the circuit-breaker mum connection conditions for every nominal current
design are equipped with 3WA air circuit-breakers (ACB) range. In addition to cable connections, the system also
in withdrawable or fixed-mounted design, or alterna- provides design verified connections to SIVACON 8PS
tively with 3VA molded-case circuit-breakers (MCCB) busbar trunking systems.

(Tab. 3/1).

L
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Fig. 3/1: Cubicles in circuit-breaker design
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- Incoming circuit-breakers

Application

- Coupling circuit-breakers (longitudinal and transverse couplers)
- Outgoing circuit-breakers

- Direct incoming/outgoing feeder (without circuit-breakers)

q - Up to IP43
Degrees of protection - IP54
-Form 1, 2b

Form of internal separation Form 3a, 4b D

Design options

) Also form 4b type 7 acc. to BS EN 61439-2 possible

Ventilated
Non-ventilated

Door divided into 3 parts

- Air circuit-breaker (ACB) in fixed-mounted or withdrawable version 2
- Molded-case circuit-breaker (MCCB) in fixed-mounted design 3)

2) Information on 3WT circuit-breakers can be obtained from your contact partner at Siemens
3) Information on molded-case circuit-breakers in plug-in/withdrawable design can be obtained from your contact partner at Siemens

Tab. 3/1: General cubicle characteristics of the circuit-breaker design

The circuit-breaker cubicles allow the installation of a
current transformer (L1, L2 and L3) on the customer
connection side. Information on the installation of
additional transformers can be obtained from your
contact partner at Siemens.

Cubicle with forced ventilation

The circuit-breaker cubicles with forced ventilation are
equipped with fans (Fig. 3/2. Controlled fans are
installed in the cubicle front below the circuit-breaker.
The forced ventilation increases the rated current of the
circuit-breaker cubicle. The other cubicle characteristics
are identical to the cubicle without forced ventilation.

The fan control comes completely configured from the
factory. No further settings are required during switch-
board commissioning. The fans are dimensioned such
that the required ventilation is still ensured if a fan fails.
Failure of the fan or non-permissible temperature rises
are signaled. Forced ventilation is available for selected
ACBs (3WA) in withdrawable version.

The use of fans brings about additional noise emission.
Under normal operating conditions, the noise emission
may be 85 dB as a maximum. Higher noise emissions
only occur in case of fault. Observing local regulations
on noise protection and industrial health and safety is
mandatory.

Fig. 3/2: Forced ventilation in a circuit-breaker cubicle

Totally Integrated Power — SIVACON S8 Planning Principles
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3.1 Cubicles with One ACB (3WA)

The widths for the different cubicle types are listed by
ACB type in Tab. 3/2 to Tab. 3/4.

Cubicle type ACB type

Incoming feeder / outgoing feeder

3WA1106

3WA1108
3WA1110
3WA1112

Busbar position 3WA1116
at the top,
cable/busbar entry 3WA1120
from the top or bottom 3WA1220

3WA1225
3WA1232
3WA1340

3WA1350 1

The position of the connection busbars is identical for

n
cable entry from the top or bottom 3WA1363

Longitudinal coupler

3WA1106

3WA1108
3WA1110
3WA1112
3WA1116

3WA1120
Busbar position at the top

3WA1220

3WA1225

3WA1232
3WA1340

3WA1350 V)
3WA1363

1) Withdrawable unit version, frame height 2,200 mm
2) Main busbar up to 6,300 A

Tab. 3/2: Feldabmessungen fiir Sammelschienenlage oben

Rated
device current

630 A
800 A
1,000 A
1,250 A
1,600 A
2,000 A
2,000 A
2,500 A
3,200 A
4,000A 2
5,000A2

6,300A 2

630 A
800 A
1,000 A
1,250 A
1,600 A
2,000 A
2,000 A
2,500 A
3,200 A
4,000A 2
5,000 A 2
6,300 A 2

Cubicle width in mm

Cable connection

3-pole
400/600
400/600
400/600
400/600
400/600
400/600
600/800
600/800
600/800
800

3-pole
600
600
600
600
600
600
800
800
800
1,000
1,200
1,200

4-pole
600
600
600
600
600
600
800
800
800
1,000

4-pole
800
800
800
800
800
800
1,000
1,000
1,000
1,200
1,200
1,200

Busbar connection

3-pole

400/600
400/600
600/800
600/800
600/800
800
1,000

1,000

4-pole

600
600
800
800
800
1,000
1,000

1,000



Cubicle type

Incoming feeder / outgoing feeder

Longitudinal coupler

1 busbar system in the
cubicle:

busbar position rear-top and
cable/busbar entry
from the bottom

or

busbar position rear-bottom
and

cable/busbar entry

from the top

1 busbar system in the
cubicle:

busbar position rear-bottom
and

cable/busbar entry

from the bottom

or

busbar position rear-top
and

cable/busbar entry
from the top

1 busbar system in the
cubicle:

busbar position rear-top
or

busbar position rear-bottom

1) Withdrawable unit version, frame height 2,200 mm

2) Main busbar up to 7,010 A

3) Frame height 2,200 mm
4 Main busbar up to 7,010A rear-bottom, cable connection bottom, 3WA1350 H, C (max. 100kA), double front 1,200mm deep

5) 3WL1232 C

ACB type

3WA1106
3WA1108

3WA1110
3WA1112
3WA1116
3WA1120

3WA1220
3WA1225

3WA1232
3WA1240'
3WA1340
3WA1350 '
3WA1363 '

3WA1106
3WA1108
3WA1110
3WA1112
3WA1116
3WA1120
3WA1220
3WA1225
3WA1232

3WA1340

3WA1350 D4

3WA1106
3WA1108
3WA1110
3WA1112
3WA1116
3WA1120
3WA1220
3WA1225

3WA1232
3WA1340

3WA1350
3WA1363 D

Tab. 3/3: Cubicle dimensions for busbar position at the rear

Rated
device current

630 A
800 A

1,000 A
1,250 A
1,600 A
2,000 A
2,000 A
2,500 A
3,200 A
4.000 A
4,000 A
5,000 A 2
6,300 A2
630 A
800 A
1,000 A
1,250 A
1,600 A
2,000 A
2,000 A
2,500 A
3,200 A

4,000 A

5.000A

630 A

800 A

1,000 A
1,250 A
1,600 A
2,000 A
2,000 A
2,500 A

3,200 A
4,000 A

5,000 A 2
6,300 A2

Cubicle width in mm

Cable connection

3-pole

400/600
400/600
400/600
400/600
400/600
400/600

600/800
600/800

600/800
600/800
1,000

400/600
400/600
400/600
400/600
400/600
400/600
600/800
600/800
600/800

1.000
3-pole
600
600
600
600
600
600
800

800

800/
1.000 5

1,000
1,400
1,400

4-pole
600
600
600
600
600
600

800
800

800
800
1,000

600
600
600
600
600
600
800
800
800

1.000
4-pole
600
600
600
600
600
600
800

800

800/
1.2005

1,000
1,400
1,400

Busbar connection

3-pole

400/600
400/600

600/800
600/800

600/800
600/800
800"/1,000
1,000
1,000

400/600
400/600
600/800
600/800
600/800

8003)/1,000

4-pole

600
600

800
800

800
800
1,000
1,000
1,000

600
600
800
800
800

1,000



Cubicle type

Incoming feeder / outgoing feeder

o L
o LA,

Longitudinal coupler

=0 o

O cmmo o ammo

Transversal coupler

B =0

) Frame height 2,200 mm

2 busbar systems in the
cubicle:

busbar position rear-top and
cable/busbar entry

from the bottom

or

busbar position rear-bottom
and

cable/busbar entry
from the top

2 busbar systems in the
cubicle:

busbar position rear-bottom
and

cable/busbar entry

from the bottom

or

busbar position rear-top and

cable/busbar entry
from the top

2 busbar systems in the
cubicle:

busbar position rear-top
or

busbar position rear-bottom

2 busbar systems in the
cubicle:

busbar position rear-top
and

busbar position rear-bottom

ACB type

3WA1106
3WA1108
3WA1110
3WA1112
3WA1116
3WA1120
3WA1220
3WA1225
3WA1232
3WA1340
3WA1106
3WA1108
3WA1110
3WA1112
3WA1116
3WA1120
3WA1220
3WA1225
3WA1232
3WA1340

3WA1106
3WA1108
3WA1110

3WA1112

3WA1116

3WA1120
3WA1220
3WA1225
3WA1232
3WA1340

3WA1106
3WA1108
3WA1110
3WA1112
3WA1116
3WA1120
3WA1220
3WA1225
3WA1232
3WA1240 1
3WA1340

Rated
device current

630 A

800 A

1,000 A
1,250 A
1,600 A
2,000 A
2,000 A
2,500 A
3,200 A
4,000 A
630 A

800 A

1,000 A
1,250 A
1,600 A
2,000 A
2,000 A
2,500A
3,200 A
4,000 A

630 A

800 A

1,000 A
1,250 A
1,600 A
2,000 A
2,000 A
2,500A
3,200 A
4,000 A

630 A

800 A

1,000 A
1,250 A
1,600 A
2,000 A
2,000A
2,500A
3,200A
4.000 A
4.000 A

Cubicle width in mm

Cable connection

3-pole
400/600
400/600
400/600
400/600
400/600
400/600
600/800
600/800
600/800
1,000
400/600
400/600
400/600
400/600
400/600
400/600
600/800
600/800
600/800
3-pole
600

600

600

600

600

600

800

800

800
1,000
3-pole
400/600
400/600
400/600
400/600
400/600
400/600
600/800
600/800
600/800
600/800
1.000

Tab. 3/4: Cubicle dimensions for busbar position at the rear with two busbar systems in the cubicle
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4-pole
600
600
600
600
600
600
800
800
800
1,000
600
600
600
600
600
600
800
800
800
4-pole
600
600
600
600
600
600
800
800
800
1,000
4-pole
600
600
600
600
600
600
800
800
800
800
1.000

Busbar connection

3-pole

400/600
400/600
600/800
600/800
600/800
800"/1,000

400/600
400/600
600/800
600/800
600/800
800"/1,000

4-pole

600
600
800
800
800
1,000

600
600
800
800
800
1,000



Cable and busbar connection

The number of connectable cables, as stated in Tab. 3/5,
may be restricted by the available openings in the roof/
floor plate and/or by door-mounted components. The
position of the connection busbars is identical for front
or rear connection in the cubicle.

Connection to the SIVACON 8PS busbar trunking system
is effected by means of a built-in busbar trunking con-
nection piece. The SIVACON S8 connection system is
located completely inside the cubicle. The busbars can
be connected both from the top and from the bottom,
thus allowing flexible connection. The factory-assembled
copper connections ensure a high short-circuit withstand
strength, which is verified by a design verification test,
as is the temperature rise test.

Short-circuiting and earthing device (SED)

For short-circuiting and earthing, short-circuiting and
earthing devices (SED) are available for the circuit-
breaker cubicle. For mounting the SED, appropriate
fastening points are fitted at the points to be earthed.

3WA11 3WA11 3WA12 3WA12 3WA13 2
up to 1,000 A 1,250t0 2,000 A  upto 1,600 A 2,000 to 4,000A  upto 5,000 A
4 6 6 12 14124 3

1) 300 mm?2 cable lugs with bolt M12 can be used. However, this cable lug does not comply with DIN 46235, although it is available at some manufacturers

2) Circuit-breakers 6,300 A with busbar connection

3) Main busbar up to 7,010 A rear-bottom, 3WA1350 H, C (max.100 kA), double-fronted 1,200 mm deep

Tab. 3/5: Cable connection for cubicles with 3WA

Totally Integrated Power — SIVACON S8 Planning Principles
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Rated operational currents

Depending on the ACB type, the rated operational cur-

rents of the different cubicle and busbar connection
types are specified in Tab. 3/6, Tab. 3/7 and Tab. 3/9.

ACB type

3WA1106
3WA1108
3WA1110
3WA1112
3WA1116
3WA1120
3WA1220
3WA1225
3WA1232
3WA1240
3WA1340
3WA1350
3WA13502

ACB type

3WA1106
3WA1108
3WA1110
3WA1112
3WA1116
3WA1120
3WA1220
3WA1225
3WA1232
3WA1240
3WA1340
3WA1350
3WA1363
3WA1140
3WA1350
3WA1363

1 1P4x/IP3x

Rated
device
current

630 A

800 A

1,000 A
1,250 A
1,600 A
2,000 A
2,000 A
2,500 A
3,200 A
4.000 A
4.000 A
5.000A
5.000 A
Rated

device
current
630 A

800 A

1,000 A
1,250 A
1,600 A
2,000 A
2,000 A
2,500 A
3,200 A
4,000 A
4,000 A
5,000 A
6,300 A
4.000 A
5.000A
6.300 A

Tab. 3/9 shows the rated operational currents of with-

drawable units with 3WA circuit-breakers with forced
ventilation.

Rated operational current at an ambient temperature of 35 °C

Busbar position at the top

Cable connection from the bottom

Non-ventilated Ventilated

630 A

800 A

930 A

1,160 A
1,200 A
1,550 A
1,630 A
1,960 A
2,240 A
2,600 A

630 A

800 A

1,000 A

1,250 A

1,500 A

1,780 A

2,000 A

2,360 A

2,680 A/2,950 A 3)
3,660 A

Busbar position at the top
Longitudinal coupler
Non-ventilated Ventilated

630 A

800 A

1,000 A
1,160 A
1,390 A
1,500 A
1,630 A
1,960 A
2,200 A
2,840 A
3,660 A
3,920A
2,840 A
3,660 A
3,920 A

630 A

800 A

1,000 A
1,250 A
1,600 A
1,850 A
1,930 A
2,360 A
2,700 A
3,670 A
4,720 A
5,180 A
3,670 A
4,720 A
5,180 A

Busbar position at the rear

Cable connection from the bottom

Non-ventilated
630 A
800 A
1,000 A
1,170 A
1,410 A
1,500 A
1,630 A
1,950 A
2,470 A
2,500 A
2,700 A
3,120 A
3,180 A

Ventilated

630 A

800 A

1,000 A

1,250 A

1,600 A

1,840 A

1,920 A

2,320 A

2,920 A

3,420 A13,20A "
3,700 A
4,400A/4,840 A
4,840 A

Busbar position at the rear
Longitudinal coupler

Non-ventilated
630 A

800 A

1,000 A

1,140 A

1,360 A

1,630 A

1,710 A

1,930 A/2,130 A4
2,410 A

2,280 A

2,650 A

3,310 A
3,300 A

2,650 A

3,310 A
3,300A

Ventilated

630 A

800 A

1,000 A

1,250 A

1,600 A

1,910 A

2,000 A

2,440 AI2,500 A4
2,700 A

3,110 A/3,210 A D
3,510 A

4,460 A

5,060 A

3,510 A

4,460 A

5,060 A

Cable connection from the top
Non-ventilated Ventilated

630 A 630 A
800 A 800 A

1,000 A 1,000 A

1,020 A 1,190 A/1,250A "
1,200 A 1,360 A/1,600A "
1,480 A 1,710 A

1,880 A 2,000 A

1,830 A 2,380A/2,500A D
1,990 A 2,480 A

2,240 A 3,330A/2,840A "
2,430 A 3,040 A/3,250A "
2,240 A 4,400A/4,840 A

Transversal coupler
Non-ventilated Ventilated

630 A 630 A

800 A 800 A

1,000 A 1,000 A
1,170 A 1,250 A
1,410 A 1,600 A
1,500 A 1,840 A
1,630 A 1,920 A
1,950 A 2,320 A
2,470 A 2,920A
2,700 A 3,700 A
2,700 A 3,700 A

2) Main busbar up to 7,010A rear-bottom, cable connection bottom, 3WA1350 H, C (max. 100kA), double front 1,200mm deep

3) Minimum depth 800 mm

4 3WA1225 C

Tab. 3/6: Rated operational currents for cable connection cubicles and couplers with a 3WA



3WA1116
3WA1120
3WA1220
3WA1225
3WA1232
3WA1340
3WA1350
3WA1363

3WA1116
3WA1120
3WA1220
3WA1225
3WA1232
3WA1240
3WA1340
3WA1350

1 1P4x/IP3x

2) Main busbar up to 7,010A rear-bottom, cable connection bottom, 3WA1350 H, C (max. 100kA), double front 1,200mm deep

1,600 A
2,000 A
2,000 A
2,500 A
3,200A
4,000 A
5,000 A
6,300 A

1,600 A
2,000 A
2,000 A
2,500 A
3,200 A
4.000 A
4,000 A
5,000 A

Busbar connection from the bottom

with SIVACON 8PS system LD

Non-ventilated

1,200 A
1,550 A
1,630 A
1,960 A
2,240 A
2,600 A
3,830A
4,060 A

Ventilated
1,500 A
1,780 A
2,000 A
2,360 A
2,680 A
3,660 A
4,450 A
4,890 A

Busbar connection from the bottom
with SIVACON 8PS system LD

Non-ventilated

1,410 A
1,500 A
1,630 A
1,950 A
2,470 A
2.420A
2,700 A
3,590 A

Ventilated

1,600 A

1,840 A

1,920 A

2,320 A

2,920 A

3.150 A/3.400A D
3,700 A

4,440 A

Busbar connection from the top
with SIVACON 8PS system LD

Non-ventilated
1,420 A
1,600 A
1,630 A
2,030 A
2,420 A
2,980 A
3,860 A

Ventilated
1,580 A
1,790 A
2,000 A
2,330 A
2,720 A
3,570 A
4,460 A

Busbar connection from the top
with SIVACON 8PS system LD

Non-ventilated
1,440 A
1,590 A
1,630 A
2,130 A
2,440 A
2.840A
2,750 A
3,590 A

Tab. 3/7: Rated operational currents of the connections for the SIVACON 8PS system LD with a 3WA

Ventilated

1,550 A

1,740 A

1,920 A

2,330A

2,660 A
3.300A/3.400A D
3,120 A

4,440 A

Totally Integrated Power — SIVACON S8 Planning Principles
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ACB type

3WA1116
3WA1120
3WA1220
3WA1225
3WA1225
3WA1232
3WA1232
3WA1240
3WA1340
3WA1340
3WA1340
3WA1350
3WA1350
3WA1163
3WA1116
3WA1120
3WA1220
3WA1225
3WA1225
3WA1232
3WA1232

ACB type

3WA1240
3WA1340
3WA1340
3WA1340
3WA1350
3WA1350
3WA1363
3WA1163
3WA1163

) Cubicle width 1,000 mm

2) [P4x/1P3x

Rated
device
current

1,600 A
2,000 A
2,000 A
2,500 A
2,500 A
3,200A
3,200A
4.000 A
4,000 A
4,000 A
4,000 A
5,000 A
5,000 A
6,300 A
1,600 A
2,000 A
2,000 A
2,500A
2,500 A
3,200A
3,200A

Rated
device
current

4.000 A
4,000 A
4,000 A
4,000 A
5,000 A
5,000A
6,300 A
6,300 A
6.300 A

Busbar

trunking

system
LI

LI-A1600
LI-A1600
LI-A2000
LI-A2000
LI-A2500
LI-A2500
LI-A3200
LI-A3200
LI-A2500
LI-A3200
LI-A4000
LI-A4000
LI-A5000
LI-A5000
LI-C1600
LI-C1600
LI-C2000
LI-C2000
LI-C2500
LI-C2500
LI-C3200

Busbar

trunking

system
LI

LI-C3200
LI-C2500
LI-C3200
LI-C4000
LI-C4000
LI-C5000
LI-C5000
LI-C6300
LI-C6300

Rated operational current at an ambient temperature of 35 °C
Busbar position at the top Busbar position at the rear
Busbar connection

Busbar connection

from the top

Non-
ventilated

1,450 A
1,930 A
1,950 A
2,220 A

2,500 A
2,510 A

3,570 A

3,890A

1,530 A
1,910 A
2,150 A
2,260 A
2,260 A

Ventilated

1,600 A
2,000 A
2,460 A
2,500 A

2,500A
3,040 A

;l,OOO A
;1,940 A
-1,600 A
_2,000 A
2,310A

2,480 A
2,820 A

from the bottom

Non-
ventilated

1,240 A
1,510 A
1,890 A
1,930 A
2,070 A
2,100 A
2.280 A
2,480 A
2,640 A
3,470 A
3,420 A
3,560 A
1,220 A
1,480 A
1,520 A
1,890 A
1,950 A
2,130A
2,160 A

Ventilated

1,480 A
1,600 A
1,860 A
2,000 A
2,350 A
2,500 A
2,570 A
3.110 A/3.200A 2
2,500 A
3,330A
4,000 A
4,790 A
5,000 A
1,440 A
1,600 A
1,860 A
2,000 A
2,340 A
2,500A
2,640 A

Busbar connection

from the top

Non-
ventilated

1,260 A
1,450 A
1,630 A
1,930A
2,000 A
2,220 A
2,030 A
2.240 A
2,500 A
2,510 A
2,360 A
3,300 A
3,390 A
3,390A
1,230 A
1,530 A
1,560 A
1,910 A
2,150 A
2,260 A
2,330A

Rated operational current at an ambient temperature of 35 °C
Busbar position at the top Busbar position at the rear
Busbar connection

from the top

Non-
ventilated

2,460 A
2,830 A

3,520 A

4,000 A

Ventilated

2,500 A
3,200 A

4,000 A

5,000 A

Busbar connection
from the bottom

Non-
ventilated

2,600 A
2,470 A
2,650 A
2,640 A
3,490 A
3,490 A
3,670 A
3,670 A
3.670A

Ventilated

3,200A
2,500A
3,200 A
3,390 A
4,000 A
4,840 A
5,000 A
5,100 A
5.100 A

Tab. 3/8: Rated operational currents of the connections for the SIVACON 8PS system LI with a 3WA

Ventilated

1,470 A

1,600 A

2,00 A/1,980A 2
2,000 A

2,350 A

2,500 A

2,510 A

2.800 A/3.050 A2
2,500 A

3,040 A

2,870 A/ 4.000A 2
4,000 A

4,920 A

4,920 A

1,510 A

1,600 A

1,930 A

2,000 A

2,310 A

2,480 A

2,680 A

Busbar connection

from the top

Non-
ventilated

2.360 A
2,460 A
2,830 A
2,410 A
3,380 A
3,420A
3,510 A
3,640 A
3.640 A

Ventilated

3.030A/3.170A "
2,500 A
3,200A
3,030A
4,000 A
4,860 A
5,000 A
5,330 A
5.330A



Non-ventilated
3WA123270 3200A  Cable  3.000A
3WA1340  4000A  Cable  3.900A
3WA123270 3200A  IDA6  2650A
3WA1232D 3200A  IBC6  3170A

4,000 A
4,000 A 4,000 A

Non-ventilated

LIA3200 2,920A 3,030A
'3WA1340  4000A  LIC4000 3,650A 3,670 A
3WA1350  5000A  LIAS000 50004 5,000 A
3WA12320 3,200A  LIC3200  3,170A 3,190 A
3WA1340  4000A  LIC4000  3,900A 3,950 A
3WA1350  5000A  LIC5000  5000A 5,000 A
3WA1363  6300A  LIC6300  6,070A 6,200 A

1) 3WA1232 breaking capacity class S, M, H

Tab. 3/9: Rated operational currents for withdrawable units with 3WA circuit-breakers with forced ventilation
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3.2 Cubicles with Two ACBs (3WA)

When two ACBs are installed in the cubicles, three types

are distinguished:

* The combination of incoming feeder or outgoing
feeder and longitudinal coupler as a standard cubicle

¢ The installation of two ACBs as incoming or outgoing
circuit-breakers independent of each other

* The installation of two ACBs connected in parallel with
circuit-breakers with a common connection.

Common features of the three types:

* Main busbar position at the rear

¢ All cubicle depths for main busbar position at the rear
are possible

¢ Cubicle height: 2,200 mm

* Degree of protection,
non-ventilated: IP54
ventilated: <1P43

¢ Connection with cables

* Connection with busbars is possible, but may be
different depending on the type

¢ ACB switching capacity classes N, S or H are possible.

i) Combination of incoming feeder or outgoing
feeder and longitudinal coupler

In the 800 mm or 1,000 mm wide cubicle, two 3WA12
(size 2, withdrawable design with In < 2,500 A) make up
a combination of incoming feeder or outgoing feeder
and longitudinal coupler. As for the design, they look like
cubicles with one ACB, but a circuit-breaker is arranged
at the position of the auxiliary device holder (Fig. 3/3).

Circuit-breakers with different rated currents and switch-
ing capacity classes can be mixed as well as 3- and
4-pole circuit-breakers. The common busbar set is deter-
mined by the circuit-breaker with the highest rated
current. The rated operational currents for different load
cases are listed in Tab. 3/10. Connection with LI busbar is
possible.

Busbar
rear-top

Busbar
rear-bottom

>\

Alil: C
B -

Version A:

- Incoming feeder CLOSED

- Coupler OPEN

Current flows only through the incoming circuit-breaker.

Version B:

- Incoming feeder OPEN

- Coupler CLOSED

Current flows only through the coupling circuit-breaker.

Version C:

- Incoming feeder CLOSED

- Coupler CLOSED

The incoming and coupling circuit-breakers are connected
in series and the same current flows through them.

Fig. 3/3: Cubicle types and load cases with two 3WA12 as

longitudinal coupler and incoming feeder / outgoing
feeder (top: side view; bottom: front view)

Rated operational current at an ambient temperature of 35 °C

Rated Main

Version A
device current TG busbar N
on- .
ventilated e e
Top 1,660 A 2,260 A
Upto 2,000 A 3WA1220
Bottom 1,540 A 1,810 A
Top 2,030 A 2,380 A
Upto 2,500 A 3WA1225
Bottom 1,940 A 2,260 A

Tab. 3/10: Rated operational currents for load cases (Fig. 3/3)

Version B Version C

\,;leonrl_ilated Rl \';‘:r?t_ilated Vil B
1,760 A 1,990 A 1,510 1,820 A
1,550 A 1,930 A 1,400 A 1,770 A
2,270 A 2,490 A 1,880 A 2,230 A
1,920 A 2,340 A 1,720 A 2,170 A

of a circuit-breaker cubicle with two 3WA12 circuit-breakers in the cubicle



ii) Combination of two independent incoming or
outgoing circuit-breakers

Two feeders with 3-pole 3WA11 up to 1,000 A (800 mm
wide) or with 3-pole 3WA12 up to 1,600 A (1,000 mm
wide) are possible per cubicle. On the right there is a
200 mm wide, cubicle-high cable compartment. The

circuit-breaker sizes cannot be mixed within the cubicle.

Besides the cable connection there is a universal busbar
connection available. An incoming feeder with the
network configuration TN-C-S cannot be configured.
Short-circuiting and earthing devices are not possible
for reasons of space. The connection options are sche-
matically represented in Fig. 3/4. Tab. 3/11specifies the
rated currents for connection of the 3WA12 with In =
1,600 A from the top. Other values are available on
request.

Non-ventilated Ventilated

1,150 A

1) Connection at the lower circuit-breaker is done in the right-hand

1,370 A

1,490 A

connection compartment with cables

Tab. 3/11: Rated operational currents for two 3WA12
(Rated current In = 1,600 A) in the cubicle

® Auxiliary device holder

Fig. 3/4: Cubicle types with two independent 3WA as incoming feeder / outgoing feeder

(top: side view; bottom: front view)

Totally Integrated Power — SIVACON S8 Planning Principles
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iii) Combination of two incoming or outgoing circuit-
breakers connected in parallel

Two 3- or 4-pole 3WA12 with In < 3,200 A are con-
nected in parallel as incoming outgoing feeder. Both
circuit- breakers have a common customer connection.

Connection is possible with cables or with the LI busbar.

However, only LI busbar trunking systems with rated
currents In from 2,000 A to 3,200 A can be connected.

The circuit-breakers have the same rated currents,
switching capacity classes and number of poles. Infeed
takes place only in one direction, i.e., either from the
busbar rear-bottom to the customer connection at the
top, or from the busbar rear-top to the customer con-
nection at the bottom. The bypass circuit-breaker is
upstream from the busbar (Fig. 3/5). The rated opera-
tional currents for different load cases are listed in
Tab. 3/12.

Rated
device current Cable or busbar connection with LI

(3WA1232)

Top
Up to 3,200 A
Bottom

Tab. 3/12: Rated operational currents for load cases (Fig. 3/5)

Busbar Busbar

rear-bottom rear-top
1 :
! i
- H
H -
H :
o

e mmen ]

Sy ———

Version A:

- Incoming feeder CLOSED

- Bypass OPEN

Current flows only through the incoming circuit-breaker.

Version B:

- Incoming feeder OPEN

- Bypass CLOSED

Current flows only through the coupling circuit-breaker.

Fig. 3/5: Cubicle types and load cases with two 3WA12
connected in parallel as incoming feeder /
outgoing feeder (top: side view; bottom: front view)

Rated operational current at an ambient temperature of 35 °C

Version A Version B

Non-ventilated Ventilated Non-ventilated Ventilated

2,260 A 2,620 A 2,140 A 2,530 A

2,140 A 2,670 A 1,830 A 2,410 A

of a circuit-breaker cubicle with two 3WA12 circuit-breakers connected in parallel in the cubicle



3.3 Cubicles with Three ACBs

To allow space-saving installation, cubicles with up to
three circuit-breakers as incoming and/or outgoing
circuit-breakers can be implemented for specific ACB
types (3WA).

Cubicle dimensions and cable connection

In a cubicle with three circuit-breakers, the cables are
connected from the rear. A version with cable connec-
tion in the cubicle from the front does not offer any
space advantages because of the required connection
compartment. For this application, cubicles with one
circuit-breaker are used. The three mounting spaces can
be designed independently of each other either with a
circuit-breaker, as a device compartment, or as direct
incoming feeder. Cubicle dimensions and specifications
on the cable connection can be found in Tab. 3/13, Tab.
3/14 and Fig. 3/6. The number of connectable cables may
be restricted by the available openings in the roof/floor
plate and/or by door-mounted components. For cubicles
with up to 3 ACBs, the frame height is 2,200 mm.

Rated operational currents

The up to three circuit-breakers in the cubicle influence

each other. Depending on the utilization of the individ-

ual circuit-breakers and the current distribution within

the cubicle, different rated operational currents result

for the individual circuit-breakers. Tab. 3/15 indicates the

maximum rated operational currents for three specific

cases of current distribution in the cubicle:

 Version A: identical rated operational current for all
three mounting spaces

* Version B: highest current for top mounting space,
lowest current for bottom mounting space

* Version C: highest current for bottom mounting space,
lowest current for top mounting space

Information for individual distribution of the rated opera-

tional currents in the cubicle is available from your
contact partner at Siemens.

Rated

device Cubicle Mounting .
depth space Version A
current . :
Non-ventilated Ventilated
Top 710 A 960 A
Upto 1,000 A 800 mm Center 710 A 955 A
Bottom 710 A 955 A
Top 1,030 A 1,350 A
Upto 1,600 A 1,200 mm Center 1,030 A 1,350 A
Bottom 1,040 A 1,350 A

Tab. 3/15: Rated operational currents for special load cases

Cubicle width

Rated : Cubicle
ACB type device ) A0 depth

current 3-pole  4-pole  inmm
3WA1106 630 A 600 600 800
3WA1108 800 A 600 600 800
3WA1110 1,000 A 600 600 800
3WA1112 1,250 A 600 600 1,200 M
3WA1116 1,600 A 600 600 1,200 M

1) Main busbar up to 6,300 A

Tab. 3/13: Cubicle dimensions for cubicles with 3 ACBs type 3WA

Max. number of cables
connectable per phase
depending on the cubicle depth

800 mm 1,200 mm
4 6

Cable lug
acc. to DIN 46235
(240 mm2, M12) D

1300 mm?2 cable lugs with bolt M12 can be used. However, this cable
lug does not comply with DIN 46235, although it is available at some
manufacturers.

Tab. 3/14: Cable connection in cubicles with up to 3 ACBs

Busbar at the top
up to 3,270 A

Busbars at the top
up to 6,300 A

__f i f

Fig. 3/6: Cubicle types with three circuit-breakers (side view)

Rated operational current at an ambient temperature of 35 °C

Version B Version C

Non-ventilated Ventilated Non-ventilated Ventilated

900 A 1,000 A 0 900 A
905 A 1,000 A 980 A 1,000 A
0 905 A 925 A 1,000 A
1,220 A 1,600 A 305 A 910 A
1,230 A 1,600 A 1,200 A 1,440 A
231 A 300 A 1,310 A 1,600 A

of a circuit-breaker cubicle with three 3WAT11 circuit-breakers in the cubicle
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3.4 Cubicles with One MCCB (3VA)

The cubicle width of the different cubicle types
(Tab. 3/16) with an MCCB (3VA) is generally 400 mm for
3- and 4-pole circuit-breakers. Up to 4 cables per phase

Information on rated operational currents for the
different configurations of MCCBs, busbar position,
cable entry, and ventilation conditions can be found

can be connected to 3VA circuit-breakers up to 1,000 A in Tab. 3/17.

with cable lugs (240 mm2, M12) according to DIN 46235.

Note: 300 mm2 cable lugs with bolt M12 can be used.
However, this cable lug does not comply with DIN 46235,
although it is available at some manufacturers.

Cable entry Transversal coupler

Cable entry from the Cable entry from the Cable entry from the Cable entry from the Cable entry from the
top or bottom top 2 bottom 2) top 2 bottom 2)

) The position of the connection busbars is identical for cable entry from the top or bottom
2) Two main busbar systems in the cubicle are also possible
3) Auxiliary device holder

Tab. 3/16: Cubicle types for outgoing feeder/incoming feeder cubicles with MCCB (front view at the top; side view at the bottom)

Cable connection from the Cable connection from the .
Cable connection from the top

bottom bottom

Non-ventilated Ventilated Non-ventilated Ventilated Non-ventilated Ventilated
3VA1563 / 3VA2563 630 A 630A/605A 630A/630A 625A/630A 630A/630A 630A/630A 630A/630A
3VA1580/3VA2580 800 A 660A/660A 735A1730A 690A/685A 775A1775A 730A1695A T775A1765A
3VA1510/3VA2510 1,000 A 815A/770A 900A/905A 800A/840A 905A/955A 780A/770A 830A/895A

Tab. 3/17: Rated operational currents for cubicles with 3VA

Totally Integrated Power — SIVACON S8 Planning Principles



3.5 Cubicles for Direct Incoming
Feeder / Direct Outgoing Feeder

The different cubicle types:

 Busbar position at the top, cable entry from the bottom 1 2 3 4 5
or top (the position of the connection busbars is : : : : :
identical for cable from the top or bottom)

* Busbar position rear-top, cable entry from the top

 Busbar position rear-top, cable entry from the bottom

e Busbar position rear-bottom, cable entry from the top

* Busbar position rear-bottom, cable entry from the
bottom

are represented schematically in Fig. 3/7.

The cubicle width and maximum number of connectable
cables depend on the rated current (Tab. 3/18 and

Tab. 3/19). For 5,000 A and 6,300 A, connections with
direct incoming adapter or busbar connections are

possi- ble only. The rated operational currents, in turn, Fig. 3/7: Cubicle types for direct incoming feeder / direct outgoing
depend on the busbar position and the cable entry feeder (refer to the text for explanations)
(Tab. 3/20).

1,000 A 1,600 A 2,500 A 3,200A 4,000 A 5,000 A 6,300 A

400 mm 400 mm 600 mm 600 mm 800 mm 1,000 mm 1,000 mm

Tab. 3/18: Cubicle width for direct incoming feeder / direct outgoing feeder

1,000 A 1,600 A 2,500 A 3,200A 4,000 A
4 6 12 12 14

1) 300 mm?2 cable lugs with bolt M12 can be used. However, this cable lug does not comply with DIN 46235, although it is available at some manufacturers

- The number of connectable cables may be restricted by the available openings in the roof/floor plate and/or by door-mounted components.
- The position of the connection busbars is identical for front or rear connection in the cubicle.

Tab. 3/19: Cable connection for direct incoming feeder / direct outgoing feeder

Cable connection Cable entry from the bottom Cable entry from the top

Non-ventilated Ventilated Non-ventilated Ventilated Non-ventilated Ventilated
1,000 A 905 A 1,050 A 1,700 A 1,190 A 1,120 A 1,280 A
1,600 A 1,300 A 1,500 A 1,530 A 1,640 A 1,480 A 1,740 A
2,500 A 1,980 A 2,410 A 2,230A 2,930 A 2,210 A 2,930 A
3,200 A 2,340 A 2,280 A 2,910 A 3,390 A 2,770 A 3,390A
4,000 A 3,430 A 4,480 A 3,300 A 4,210 A 3,140 A 4,210 A
5,000A" - - 3,180 A 4,840 A - -
LI-C5000 " ° = 3,490 A 4,840 A 3,420 A 4,860 A
LI-C6300 1 - - 3,670 A 5,100 A 3,640 A 5,330 A

) Design with direct incoming adapter

Tab. 3/20: Rated operational currents for direct incoming feeder

Totally Integrated Power — SIVACON S8 Planning Principles
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4 Universal Mounting Design

The universal mounting design of SIVACON S8 switch- The combination of these mounting designs makes for a
boards (Fig. 4/1) allows outgoing feeders in withdrawa- space-optimized installation of the switchboard. Tab. 4/1
ble design, fixed-mounted design, and plug-in in-line gives an overview of the general cubicle characteristics.
design.

N

Fig. 4/1: Cubicle for universal mounting design with cable connection from the front

- Incoming feeder up to 630 A
- Cable feeders up to 630 A
- Motor feeders up to 630 A

- Up to IP43 Ventilated

- IP54 Non-ventilated

- Cubicle height 2,000; 2,200 mm
- Cubicle width (rear connection in the cubicle) 600 mm

- Cubicle width (front connection in the cubicle) 1,000; 1,200 mm
- Height 1,600; 1,800 mm
- Width 600 mm

- Up to form 4b M and up to form 4b type 6/7 (BS) Compartment door,
functional compartment door

- Withdrawable design

- Fixed-mounted design with compartment door

- In-line switch-disconnectors with fuses 3NJ63 2

- In-line switch-disconnectors with fuses SASILplus (Jean Miiller) 2

) Depending on the mounting design
2) Front connection in the cubicle

Tab. 4/1: General cubicle characteristics for the universal mounting design

40  Totally Integrated Power — SIVACON S8 Planning Principles



.--li---.>

ll--l-rl--l>
| |I

' |
© ©
X X

— —p — —p —

/[

A ) A ) Y

Fig. 4/2: Cubicle with forced ventilation for
universal mounting design

Cubicle with forced ventilation

Cubicles with forced ventilation (Fig. 4/2) are used for
accommodation of functional units with a very high
power loss and for avoidance of derating, in particular
in case of a high degree of protection.

The fan control comes completely configured from the
factory. No further settings are required during switch-
board commissioning. The fans are dimensioned such
that, if a fan fails, the remaining fans can still ensure the
necessary heat dissipation of the withdrawable unit.

A failure message will be issued.

The cubicles with forced ventilation comply with degree
of protection up to IP54. Connection in the cubicle is
effected from the front.

The other cubicle characteristics are identical to the
cubicle without forced ventilation. All mounting designs
and functional units without forced ventilation can be
used.
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Combination of mounting designs

The different mounting designs can be combined in a
cubicle as shown in Fig. 4/3.

Withdrawable design

Fixed-mounted design

Withdrawable design

Withdrawable
design

Withdrawable
design

Fixed-mounted design

Withdrawable design

Fixed-mounted
design

Fixed-mounted design

Fixed-mounted design

In-line design, plug-in
In-line design, plug-in
In-line design, plug-in

1
By
£
£
1
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Fig. 4/3: Combination options for universal mounting design

Vertical distribution busbar

* Frame height 2,000 mm

The vertical distribution busbars with the line conductors In the case of 4-pole feeders, the N conductor is allo-
L1, L2, L3 are arranged on the left inside the cubicle. The cated to the line conductors L1, L2, L3 at the rear inside

PE, N or PEN busbars are arranged in the cable
compartment.

Profile bar

400 mm2 650 mm?
905 A 1,700 A

830A 1,000 A

65 kA 65 kA

1) Main busbar position: only at the top
2) Rated conditional short-circuit current I = 150 kA

Tab. 4/2: Operational ratings of the vertical distribution busbar

Totally Integrated Power — SIVACON S8 Planning Principles

1,400 mm2 1

1,720 A

1,400 A

100 kA

Flat copper

1x(40mmx10mm)
865 A

820 A

65 kA

the cubicle. Operational ratings are stated in Tab. 4/2.

2x(40mmx 10 mm)
1,120 A

1,000 A

65 kA



4.1 Fixed-Mounted Design with
Compartment Door

In fixed-mounted design, the switching devices are
installed on mounting plates. They can be equipped

with circuit-breakers or switch-disconnectors with fuses <250 A M10 1 x 185 mm2 or
(Fig. 4/4; left). Tab. 4/3 gives an overview of the cubicle 2x120 mm?2
characteristics in fixed-mounted design. The incoming >250Aupto 630A  M12 1x 240 mm? or

. o . 2 x 120 mm2
sides of the switching devices are connected to the
vertical distribution busbars. Tab. 4/4: Conductor cross-sections in fixed-mounted cubicles with
For forms 2b and 4a without current measurement, front door

cables are connected directly at the switching device.
The maximum cross-sections that can be connected are
stated in the device catalogs. For forms 3b and 4b as well
as for feeders with current measurement (instrument
transformers), the cables are connected in the cable
compartment (Fig. 4/4; right). The maximum connection
cross-sections are stated in Tab. 4/4.

Non-
- - Ventil
3-pole 4-pole ventilated entilated

Fuse-switch-disconnector

The operational ratings for cable feeders are stated in [3NP1123 [160A " 150 mm - 106 A 120 A
Tab. 4/5. The thermal interaction of the outgoing feeders [3NP1133 [160A  150mm - 123 A 133 A
in the cubicle has to be considered by specifying the [3NP1143 [250A 250 mm - 222 A 241 A
rated diversity factor (RDF). [3NP1153 [400A  300mm - 350 A 375 A
Permissible continuous operational current Ig: [3NP1163 [630A  350mm - 480 A 530 A
Ing(cable feeder) = rated operational current I, - RDF [3NP4010 [160A | 150 mm - 84 A 96 A
[3NP4070 [160A 150 mm - 130 A 142 A
For the outgoing feeders in the cubicle, the rated _- 250 mm - 248 A 250 A
diversity factor RDF = 0.8 can be applied: [3NP4370' [400A] 300 mm - 355 A 370 A
* Regardless of the number of outgoing feeders [3NP4470" [630A] 350 mm - 480 A 515 A
in the cubicle [3NP5060[160A 150 mm - 130 A 142 A
* Regardless of the mounting position in the cubicle. [3NP5260250A" 250 mm - 248 A 250 A
[3NP53607[400A" 300 mm - 355 A 370 A
For cubicles with a very high packing and/or power [3NP5460[630A 350 mm - 480 A 515 A
density, a project-specific assessment is recommended. Switch-disconnector with fuses
Further information can be obtained from your contact [BKFIT[63AT 200mm  200mm 63 A 63 A
partner at Siemens. [3KF27[160ATT 250 mm 250 mm 144 A 152 A

[3KF37[250A7 300 mm 350 mm 206 A 237 A
[3KF47 140047 300 mm 350 mm 315 A 365 A
[3KF5[630A7 450 mm 500 mm 495 A 580 A

Circuit-breaker

[BRV21T1[i6AT 150mm 2 - 12.7 A 141 A
[3RV2.2. [40A " 150 mm? - 27A 31.5A
[3RV2.3BOA | 150 mm? - 71A 78 A
[3RV2.4 [100A " 150 mm? - 79A 90 A
o o | [3VAT0" 1 [100A 150mm2 200 mm 72 A 85 A
2)
Fig. 4/4: Arrangement of components in fixed-mounted design _- 150 i = 200mm  112A 125A
(left) and connection terminals in the cable compart- _- 150 mm < 200 mm 232 A 246 A
ment (right) [3VA13 [400A | 200mm? 250 mm 355A 400 A
[3VA12" 1[630A | 200mm3 250 mm 410 A 460 A
Application - Incoming feeder up to 630 A [3VA20|[100A " 150 mm? 200mm 100 A 100 A
PP - Cable feeders up to 630 A [3VA21 [160A" 150 mm?2 200mm 160 A 160 A
p—— [3VvA22  [250A | 150 mm?2 200mm 201 A 226 A
Form of internal Functional compartment door [3VA23 [400A  200mm? 250 mm 350 A 400 A
separation -Form 3b, 4a, 4b ) [3VA24  [630A | 200mm? 250 mm 410 A 495 A
Compartment door Device compartments (usable mounting depth 310 mm)
e Module height: 150, 200, 300, 400, 500, 600 mm

Mounting designs ) Rated operational current with fuse-link = rated device current

2 Module height 200 mm for 3-pole + N
1 Also form 4b type 7 acc. to BS EN 61439-2 possible 3) Module height 250 mm for 3-pole + N

- Empty compart., device compartment

Tab. 4/3: Cubicle characteristics for fixed-mounted design Tab. 4/5: Operational ratings for cable feeders
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4.2 In-Line Switch-Disconnectors
with Fuses (3NJ63 / SASILplus)

For the cubicle in universal mounting design, an
adapter is available that allows the installation of in-line
switch-disconnectors with fuses. This adapter is
mounted in the cubicle at the bottom. It occupies

A mounting height of 500 mm is available for the instal-
lation of in-line switch-disconnectors. The basic cubicle
characteristics are stated in Tab. 4/6. More information

on the in-line switch-disconnectors 3NJ63 can be found

600 mm in the cubicle’s device compartment.

in Chapter 5

- Incoming feeder up to 630 A

AppIEiTer - Cable feeders up to 630 A
Form of internal separation - Form 3b, 4b
Degree of protection - Up to IP41

Cubicle dimensions

Tab. 4/6: Cubicle characteristics for in-line switch-disconnectors

4.3 Withdrawable Design

If fast replacement of functional units is required in order
to prevent downtimes, the withdrawable design offers a
safe and flexible solution. Regardless of whether small or
normal withdrawable units are used, the size is optimally
adapted to the required power.

- Width (front connection in the cubicle)

Ventilated
1,000 mm; 1,200 mm

The patented withdrawable unit contact system has
been conceived to be user-friendly and wear-resistant.
Typical cubicle characteristics of the withdrawable
design are listed in Tab. 4/7.

- Incoming feeder up to 630 A

Application

- Cable feeders up to 630 A

- Motor feeders up to 630 A

Form of internal separation -Form 3b, 4b "

Compartment door, modular cover

- Withdrawable unit in the compartment

Design options

- Reserve compartment

- Empty compartment, device compartment

Design versions for feeders 2)
(see FigFig. 4/5)

) Also form 4b type 6/7 in acc. with BS EN 61439-2 possible

2) Withdrawable unit versions in SFD and HFD can be mixed within one cubicle

Tab. 4/7: General cubicle characteristics for withdrawable design

- Standard Feature Design (SFD)
- High Feature Design (HFD)
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4.3.1 Withdrawable Unit Version -
High Feature Design (HFD)

The withdrawable units are equipped with a movable,
low-wear disconnecting contact system. The discon-
nected, test and connected positions can be effected by
moving the disconnecting contacts without shifting the
withdrawable unit behind the closed compartment door
(Fig. 4/7). Moving the disconnecting contacts under load
is prevented by an operating error protection.

The degree of protection is kept in every position. In the
disconnected position, all parts of the withdrawable unit
such as the contacts are located within the device con-
tour and are protected against damage.

Contact enclosure
input / output

Basic with-
drawable unit

Operation panel for
withdrawable unit incl.

- Rotary operating mechanism
- Position indicator

- Operating error protection

- Locking option

Control plug con

Instrument boar.

Fig. 4/6: Structure of a small withdrawable unitin HFD

Withdrawable

Design unit height View
Small
withdrawable U0 i,

. 200 mm,
unit 300 mm
width a
Small
withdrawable 150 mm,
unit 200 mm
width 2
Normal
withdrawable = 1.00 mm
unit (grid 50 mm)

Tab. 4/8: Withdrawable units in HFD

Withdrawable units are available as small withdrawable
units (size > and s, see Fig. 4/6 and Tab. 4/8 and as
normal withdrawable units (Tab. 4/8). The withdrawable
units of all sizes provide a uniform user interface for
operation and indication.

In addition to the main switch, the individual posi-
tions can be locked. Control and signaling devices are
installed in an instrument board. All withdrawable units
are equipped with up to forty auxiliary contacts.

BEE BN

Disconnected

position 0
N
TTRTY!
Test
position TTEST.
NS
Connected
position

Fig. 4/7: Positions with disconnecting contact system in HFD
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Characteristics of withdrawable units in HFD

Tab. 4/9 distinguishes between small and normal with- The control and indication devices for the feeder are
drawable units. The mounting height has to be observed installed in the instrument board. Fig. 4/8, Fig. 4/9 and
additionally. The mechanical coding of the compart- Fig. 4/10 show the corresponding usable front areas.

ments and withdrawable units prevents mixing up with-
drawable units of identical size.

96 coding options
(height of withdrawable unit 100 mm)

96 coding options
(height of withdrawable unit 150, 200, 300 mm)

9,216 coding options
(height of withdrawable unit > 100 mm)

The withdrawable units can be locked by means of a padlock with a shackle diameter of 6 mm.
The withdrawable unit can then neither be moved to the disconnected, test or connected position
nor be removed from the compartment.

Locking capability for door coupling rotary operating

Locking capability of the main switch in the mechanism 8UD in "0" position:
"0" position is integrated into the control unit: max. 5 padlocks

max. 3 padlocks with 4.5 mm @ (shackle)

with 4.5 mm @ (shackle) or

max. 3 padlocks
with 8.5 mm @ (shackle)

Maximum mounting
depth for devices

60 mm 70 mm

For a mounting height of 150 mm, see FigFig. 4/8 L
Usable front area . . o See FigFig. 4/10
For a mounting height of 200 mm, see FigFig. 4/9

With optional signaling Feeder available signal (AZV) Feeder available signal (AZV)
switch (-520) Test position signal (Test) Test position signal (Test)
1
PROFIBUS Via auxiliary contacts of the control plug Via auxiliary contacts of the control plug

(up to 12 Mbit/s)
Size a: One separate RJ45 plug

PROFINET 2 -
Size »: One or two separate RJ45 plug(s)

One or two separate RJ45 plug(s)

1) Apart from that, other protocols based on the EIA-485 (RS485) interface standard, such as Modus RTU, can be used
2) Apart from that, other protocols based on the Industrial Ethernet standard, such as Modbus/TCP, can be used

Tab. 4/9: Characteristics of withdrawable units in HFD
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Size: Va Size: %
105

104

94

38

109

(e]

Dimensions in mm

Fig. 4/8: Front areas usable for an instrument board for small withdrawable units with a mounting height of 150 mm

Size: Va Size: »

105

104

94

88
88

159

o
Dimensions in mm

Fig. 4/9: Front areas usable for an instrument board for small withdrawable units with a mounting height of 200 and 300 mm

Height of withdrawable unit 100 mm

190

Dimensions in mm

Fig. 4/10: Front areas usable for an instrument board for normal withdrawable units

Height of withdrawable unit > 100 mm

190

96
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4.3.2 Withdrawable Unit Compartment
in HFD

The vertical distribution busbar is covered test finger
proofed (IP2X). Phase separation is possible. No con-
nection work is required in the compartment (Fig. 4/11).
The internal separation options up to form 4b lead to a
high level of personnel safety.

For small withdrawable units, an adapter plate is
mounted at the top in the compartment (Fig. 4/12).

The tap-off openings for the input contacts of the
withdrawable units in the compartment can be
equipped with shutters.

The shutters are opened automatically when the with-
drawable unit is inserted into the compartment.
Connection is effected in a separate cable compartment.
The connection data for main circuits are stated in Tab.
4/10, those for auxiliary circuits in Tab. 4/11, and the
number of free auxiliary contacts in Tab. 4/12.

The rated current for auxiliary contacts is:
*6A(250V) for small withdrawable units
* 10 A(250V) for normal withdrawable units.

Fig. 4/11: Shutter for normal withdrawable unitin HFD

Fig. 4/12: Adapter plate for small withdrawable units

<35A
150, 200, 300 mm

<63A

<35A
100 mm

<63A

<250A
> 150 mm

>250A

Tab. 4/10: Connection data for main circuit

Push-in clamp connection 2.5 mm?
Screw connection 2.5 mm?

Tab. 4/11: Connection data for auxiliary circuit

26-pole
150, 200 mm

40-pole

12-pole
=100 mm

24-pole

32-pole
=150 mm

40-pole

16 mm?2 -

35 mm?

16 mm?2

35 mm?

) 1 x 185 mm?2
2 x 120 mm?

) 2 x 240 mm?
4 x 120 mm?2

20 19

26

40 37 32
12 9 12
24 21 24
32 29 32
40 37 40

Tab. 4/12: Number of free auxiliary contacts for withdrawable units in HFD
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4.3.3 Withdrawable Unit Version -
Standard Feature Design (SFD)

The withdrawable units provide a fixed disconnecting
contact system. Disconnected, test and connected
position can be effected by moving the withdrawable
unit (Fig. 4/13). In disconnected and test position, degree
of protection IP30 is achieved. Moving the withdrawable
unit under load is prevented by an operating error
protection.

Withdrawable units in SFD are equipped with a detacha-
ble cover. Control and signaling devices are installed in
an instrument board and integrated into the withdrawa-
ble unit cover (Fig. 4/14). The disconnecting contact
system can be used up to a rated current of 250 A. All
withdraw- able units are equipped with up to forty
auxiliary contacts. In SFD, normal withdrawable units
with a withdrawable unit height of 100 mm or higher
(grid size 50 mm) can be used. The characteristics of
withdraw- able units in SFD are summarized in Tab. 4/13.

Mechanical withdrawable unit coding

Withdrawable unit height
100 mm

Withdrawable unit height
> 100 mm

Locking capability

15 coding options

21 coding options

Maximum 5 padlocks

In "0" position for 8UD with a shackle diameter of 4.5 mm

door coupling rotary

operating mechanism Maximum 3 padlocks

with a shackle diameter of 8.5 mm
Instrument board
Maximum mounting

depth for devices el
[© [©)
Usable front area for g
withdrawable unit height &
100 mm ] [e]
i 198 mm i
@) (@)
Usable front area for E
withdrawable unit height N
> 100 mm
@1 1@
| 198 mm |

Withdrawable unit position signal
With optional signaling Feeder available signal (AZV)
switch (-520)

Communication interfaces

Test position signal (Test)

PROFIBUS M Via auxiliary contacts of the
(up to 12 Mbit/s) control plug
PROFINET 2) Separate RJ45 plug

1) Apart from that, other protocols based on the EIA-485 (RS485) interface
standard, such as Modus RTU, can be used

2) Apart from that, other protocols based on the Industrial Ethernet
standard, such as Modbus/TCP, can be used

Tab. 4/13: Characteristics of withdrawable units in SFD

Disconnected
position

Test
position

Connected
position

Fig. 4/13: Positions with disconnecting contact system in SFD

Device holder Contact enclosure

to be equipped input
from two sides,
depth/height staggered g:{‘;i:t enclosure
Basic withdrawable . Control plug
unit p
Handle ——, Q
L — Position indicator
Instrument —————— e y (option)
Leed ‘n:— Unlock knob

AP

Fig. 4/14: Normal withdrawable unit in SFD with a withdrawable
unit height of 100 mm
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4.3.4 Withdrawable Unit Compartment
in SFD

The vertical distribution busbar is covered test finger
proofed (IP2X). Phase separation is possible. No connec-
tion work is required in the compartment (Fig. 4/15).
The internal separation options up to form 4b lead to a
high level of personnel safety. Connection is effected in
a separate cable compartment. The connection data for
main circuits are stated in Tab. 4/14, those for auxiliary
circuits in Tab. 4/15, and the number of free auxiliary
contacts in Tab. 4/16.

<35A
<63 A
=100 mm <120 A
<160 A
<250A
100 mm <35A

=150 mm <250A

Tab. 4/14: Connection data for main circuit

Push-in clamp connection 4 mm?2
Screw connection 6 mm2

Tab. 4/15: Connection data for auxiliary circuit

16 mm?2
35 mm?2
70 mm?2
95 mm?2
150 mm?

16 mm?2

Open withdrawable unit compartments in SFD

1 x 185 mm?2
2 x 120 mm?2

12-pole
=100 mm
24-pole 24
32-pole 32
=150 mm
40-pole 40

Tab. 4/16: Number of free auxiliary contacts for withdrawable units in SFD

Totally Integrated Power — SIVACON S8 Planning Principles
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4.3.5 Operational Data for Cable Feeders

Withdrawable units in SFD are used up to a rated current
of 250 A. The two withdrawable unit versions in SFD and
HFD can be mixed within one cubicle. The thermal inter-
action of the outgoing feeders in the cubicle has to be
considered. This is done by specifying the rated diversity
factor RDF.

Permissible continuous operational current I, :
Ing (cable feeder) = rated operational current I, - RDF

For the outgoing feeders in the cubicle, the rated diver-
sity factor RDF = 0.8 can be applied:

* Regardless of the number of outgoing feeders in the cubicle
* Regardless of the mounting position in the cubicle.

Rated operational currents and minimum withdrawable
unit heights for cable feeders are stated in Tab. 4/17.
For cubicles with a very high packing and/or power
density, a project-specific assessment is recommended.
Further information can be obtained from your contact
partner at Siemens.

3-pole 4-pole

Main switch and fuses 3
[3Lb2232A° 1 150mm-h, %
[3tp2563A 150 mm-h, %

Circuit-breaker
[3Rv2a(16A T 150 mm -, % 9 -
[3Rv2.232A° 1 150mm -, %9 -
[3RV2:2° " [a0A T 150 mm -, % 9 -
SRVI3 | 52AL ] 150 mm -
[3Rv2.4 63A  150mm-%9 -
[3vatlo63A 150mm-% 0
[3vAa1n 63A 150mm-%9

150 mm - Vs, 2
200 mm - Ya,

Non-ventilated Ventilated
32A 32A
52.5A 55.5A
14.6 A 15.2 A
23,7 A 25,5A
32A 33.5A

40 A 41 A

45 A 50A

on request on request
48 A 52 A

3-pole 4-pole

Main switch and fuses 3

322 32A | 100mm :

Switch-disconnector with fuses 3)

150 mm
200 mm
200 mm
300 mm
300 mm
500 mm

Circuit-breaker
[3Rv21 16A 100mm® -
[3Rv22. 40A  100mm® -
[3Rv23 52A° " 150 mm® -
[3Rv24 [100A  150mm*®

200 mm 4
200 mm 4
250 mm 4
300 mm 4
400 mm 4
500 mm 4
200 mm 4
200 mm 4
250 mm 4
300 mm 4
400 mm 4
500 mm 4

Non-ventilated Ventilated
32A 32A
63 A 63 A
115 A 124 A
144 A 152 A
204 A 233 A
305 A 345 A
380 A 470 A
14.6 A 15.2 A
32A 33.5A
40 A 41 A
79 A 90 A
92 A 97 A
128 A 133 A
218 A 226 A
355 A 400 A
410 A 460 A
435 A 500 A
100 A 100 A
155 A 160 A
189 A 203 A
320A 350A
365 A 405 A
455 A 510 A

1 Type: % = small withdrawable unit size % 2Circuit-breaker in vertical mounting position ' = small withdrawable unit size %2
3) Rated operational current with fuse-link = rated device current 4 Also 3-pole + N (only rear connection)

Tab. 4/17: Rated operational currents and minimum withdrawable unit heights for cable feeders in SFD / HFD
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4.3.6 Operational Data for Motor Feeders
in SFD / HFD

Withdrawable units in SFD are used up to a rated current  Further information on motor feeders can be obtained
of 250 A. The two withdrawable unit versions in SFD and  from your local contact partner at the Siemens AG office:

HFD can be mixed within one cubicle. « Motor feeders for a rated voltage of

The following tables list the available sizes of withdrawa- 500V and 690V
ble units (Tab. 4/18, Tab. 4/19 and Tab. 4/20) for motor * Motor feeders for trip class up to CLASS 30

feeders. Depending on the number of project- specific * Motor feeders with a short-circuit breaking capacity
secondary devices and control wiring, larger withdrawa- up to 100 kA
ble units may be required. * Motor feeders with soft starter.

Height of withdrawable units for motor feeders in normal withdrawable unit design,
400V, CLASS 10, with overload relay, type 2 at 50 kA and an ambient temperature of 35 °C

Minimum height of withdrawable unitin mm

With overload relay With SIMOCODE

Direct contactor  Reversing circuit  Star-delta Direct contactor  Reversing circuit  Star-delta
Motor rating P
in kW
(AC-2/AC-3)

;\luc;r;;j Fused yuzr;;j Fused ;\luc;r;;j Fused ][\luczg—d Fused ?‘u(;za Fused fNUZZQ Fused
0.25 kW 100 100 100 100 - - 100 - 100 - - -
0.37 kW 100 100 100 100 - - 100 - 100 - - -
0.55 kW 100 100 100 100 - - 100 - 100 - - -
0.75 kW 100 100 100 100 = = 100 = 100 = = =
1.1 kW 100 100 100 100 - - 100 100 100 100 - -
1.5 kw 100 100 100 100 - - 100 - 100 - - -
2.2 kW 100 100 100 100 - - 100 100 100 100 - -
3 kW 100 100 100 100 = = 100 100 100 100 = =
4 kW 100 100 100 100 - - 100 100 100 100 - -
5.5 kw 100 100 100 100 150 - 100 - 100 - 150 -
7.5 kW 100 100 100 100 150 = 100 100 100 150 150 =
11 kW 100 100 100 100 150 = 150 150 150 150 150 =
15 kW 100 150 100 150 150 - 150 150 150 200 - -
18.5 kW 150 150 150 200 - - 200 200 250 200 - -
22 kW 150 150 150 200 300 - 200 200 250 200 300 -
30 kW 150 200 200 200 300 = 200 200 250 200 300 =
37 kW 150 200 200 200 300 - 200 200 250 200 300 -
45 kw 150 200 200 200 300 - 200 300 250 400 300 -
55 kW 300 400 300 500 300 - 300 400 300 500 300 -
75 kW 300 400 300 500 300 = 300 400 300 500 300 =
90 kW 300 400 300 500 300 - 300 400 300 500 500 -
110 kW 500 500 500 600 500 - 500 500 500 600 500 =
132 kW 500 500 500 600 500 - 500 500 500 600 500 -
160 kW 500 500 500 600 500 = 500 600 500 700 500 =
200 kW 500 600 500 700 500 - 500 600 500 700 500 -
250 kW 500 600 500 700 - - 500 600 500 700 - -

Tab. 4/18: Sizes for normal withdrawable units



The thermal interaction of the outgoing feeders in the
cubicle has to be considered. This is done by specifying
the rated diversity factor RDF.

Permissible continuous operational current I, :
Ing (motor feeder) = rated operational current I, - RDF

For the outgoing feeders in the cubicle, the rated diver-

sity factor RDF = 0.8 can be applied:

* Regardless of the number of outgoing feeders in the
cubicle

* Regardless of the mounting position in the cubicle.

For cubicles with a very high packing and/or power
density, a project-specific assessment is recommended.
Your contact partner at Siemens will be pleased to pro-
vide further information.

The standard values for the operational currents of
three-phase asynchronous motors can be found in
Chapter 10.

With overload relay

With SIMOCODE

Direct contactor  Reversing circuit  Star-delta Direct contactor ~ Reversing circuit  Star-delta

Withdrawable Withdrawable Withdrawable Withdrawable Withdrawable Withdrawable

unit size unit size unit size unit size unit size unit size

a 2 Va % Ya a a 2 A % Ya 17
0.25 kW 150 150 150 150 - 150 - - - - - -
0.37 kW 150 150 150 150 - 150 - - - - - -
0.55 kw 150 150 150 150 - 150 - - - - - -
0.75 kW 150 150 150 150 - 150 - - - - - 150
1.1 kW 150 150 150 150 - 150 150 150 200 150 - 150
1.5 kW 150 150 150 150 - 150 - - - - - 150
2.2 kw 150 150 150 150 - 150 150 150 200 150 - 150
3 kw 150 150 150 150 - 150 150 150 200 150 - 150
4 kW 150 150 150 150 - 150 150 150 200 150 - 150
5.5 kW 150 150 150 150 - 150 - - - - - 150
7.5 kW 150 150 150 150 - 150 200 150 200 150 - 150
11 kW 150 150 150 150 - 150 300 150 300 200 - 150
15 kW 300 150 300 200 - 150 300 150 300 200 - 150
18.5 kW 300 150 300 200 - 150 300 150 300 200 - 150
22 kW - - - - - 150 - - - - - -

Tab. 4/19: Sizes of small withdrawable units for fused motor feeders
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53



0.25 kW
0.37 kW
0.55 kW
0.75 kW
1.1 kW
1.5 kW
2.2 kW
3 kW

4 kW
5.5 kW
7.5 kW
11 kW
15 kW
18.5 kW
22 kW
30 kW
37 kW
45 kW

With overload relay

Direct contactor

Withdrawable

unit size

Va

150
150
150
150
150
150
150
150
150
150
150
150
150
300
300

iz

150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
200
200
200

Reversing circuit

Withdrawable
unit size

Va

150
150
150
150
150
150
150
150
150
150
150
150
150

i

150
150
150
150
150
150
150
150
150
150
150
150
150
200
200

Withdrawable

'~

150
150
150
150

Tab. 4/20: Sizes of small withdrawable units for non-fused motor feeders
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With SIMOCODE

Direct contactor

Withdrawable

unit size

Va

150
150
150
150
150
150
150
150
150
150
150
200
300

%

150
150
150
150
150
150
150
150
150
150
150
150
200
200
200
200
200
200

Reversing circuit

Withdrawable

unit size

Va

200
200
200
200
200
200
200
200
200
200
200
300

i

150
150
150
150
150
150
150
150
150
150
150
150
200



Chapter 5
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5.1 In-Line Switch-Disconnectors
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5 In-Line Design, Plug-in

The plug-in design for SIVACON S8 switchboards

(Fig. 5/1) with switching devices in in-line design with a
plug-in contact on the supply side allows easy and fast
modification or replacement under operating conditions.
The plug-in in-line units are operated directly at the
device. Tab. 5/1 gives an overview of the general cubicle
characteristics.

==

Connection is effected directly at the switching device.
The maximum cross-sections that can be connected are
stated in the device catalogs. The in-line switch-discon-
nector allows the installation of a measuring device for
1-pole measurement. For 3-pole measurement, the
measuring devices can be installed in the device com-
partment doors or in the door of the cable compartment.
The associated current transformers are integrated into
the in-line unit on the cable feeder side. .

Fig. 5/1: Cubicles for plug-in in-line design: on the left for in-line switch-disconnectors with fuses 3NJ63;
on the right for in-line switch-disconnectors with fuses SASILplus

Application

Degrees of protection - Up to IP41

Cubicle dimensions - Cuzrele e

. - Height
Device compartment - Width
Form of internal separation - Form 3b, 4b

- Cubicle width (front connection in the cubicle)

- Incoming feeder up to 630 A
- Cable feeders up to 630 A

Ventilated
2,000; 2,200 mm
1,000; 1,200 mm

1,550; 1,750 mm
600 mm

- In-line switch-disconnectors with fuses 3NJ63

Design options

- In-line switch-disconnectors with fuses SASILplus (Jean Mdiller)

- Empty space, device compartment

Tab. 5/1: General cubicle characteristics for plug-in in-line design

56



5.1 In-Line Switch-Disconnectors
with Fuses 3NJ63

In-line switch-disconnectors with fuses 3NJ63 (Fig. 5/2)
have a double break feature as standard.

Ratings of the vertical distribution busbar 3NJ63

The vertical distribution busbars with the line conductors
L1, L2, L3 are arranged at the rear inside the cubicle.

The PE, N or PEN busbars are arranged in the cable
compartment. In the case of 4-pole feeders, the N con-
ductor is allocated to the line conductors L1, L2, L3 at
the rear inside the cubicle.

The vertical distribution busbar is covered test finger
proofed (IP2X). The ratings are stated in Tab. 5/2.

Ratings of 3NJ63 cable feeders

Apart from the space requirements for the additional
built-in components (Tab. 5/3) the derating factor stated
in Tab. 5/4 is to be used for determining the permissible
operational current of a fuse-link. The space require-
ments for the cable feeders of the different in-line units
depend on the rated device current (Tab. 5/5). The cable
connection data can be found in Tab. 5/6.

3-pole 4-pole
3NJ6303 160 A 50 mm 100 mm
3NJ6313 250 A 100 mm 150 mm
3NJ6323 400 A 200 mm 250 mm
3NJ6333 630 A 200 mm 250 mm

1) Rated operational current with fuse-link = rated device current
The configuration rules stated in the following are to be observed

Tab. 5/5: Ratings of 3NJ63 cable feeders

Fig. 5/2: Plug-in in-line switch-disconnectors 3NJ63

1,560 A 2,100 A

50 kA 50 kA

) Rated conditional short-circuit current lcc = 120 kA

Tab. 5/2: Ratings of the vertical distribution busbar 3NJ63

501 Plastic
100, 200, 300 Metal
Usable
200, 400, 600 device mounting

depth 180 mm

1) Accessory 3NJ6900-4CB00

Tab. 5/3: Additional built-in components for 3NJ63

I,<630A 0.8
I,=630A

0.715

Tab. 5/4: Derating factors for 3NJ63 fuse-links

00 125A
1 200 A
2 320 A
3 450 A
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1x 10 to 95 mm?
or
2 x 16 to 70 mm?

M8

15 Nm

1x 10 to 50 mm?2

1x 10 to 50 mm?2

1x 16 to 95 mm?2

1x 16 to 95 mm?2

15 Nm

1 x 25 to 240 mm?2
or
2 x 25 to 70 mm?2

M12

30 Nm

1x 16 to 185 mm?

1x 16 to 150 mm?

1 x 35 to 240 mm?2

1 x 35 to 300 mm?

25Nm

1 x 25 to 300 mm?
or
2 x 25 to 240 mm?

2xM12

30 Nm

1x 16 to 185 mm?

1x 16 to 150 mm?

1 x 35 to 240 mm?2

1 x 35 to 300 mm?

25Nm

1x 25 to 300 mm?
or
2 x 25 to 240 mm?

2xM12

30 Nm

1x 16 to 185 mm?

1x 16 to 150 mm?

1 x 35 to 240 mm?2

1 x 35 to 300 mm?

25Nm

) Below the lowermost in-line unit in the cubicle, only a blanking cover of 50 mm instead of 100 mm is required, or no blanking cover instead of a

50 mm blanking cover

Tab. 5/6: Maximum possible cable connections for in-line switch-disconnectors 3NJ63
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Configuration rules

For the completely equipped cubicle, the rated diversity
factor (RDF) in accordance with IEC 61439-2 applies.
Non-observance of these notes might result in prema-
ture aging of fuses and their uncontrolled tripping due to
local overheating. The permissible operational current of
all in-line units in the cubicle is limited by the rated
operational current of the vertical distribution busbar.

All data refers to an ambient temperature of the switch-

gear of 35 °Cin the 24-h mean. Conversion factors for
different ambient temperatures are stated in Tab. 5/7.

Ambient temperature of the

Ratings and arrangement notes for the configuration of
the in-line units and covers are given in Tab. 5/8.

The in-line switch-disconnectors are arranged in the
cubicle from size 3 to size 00 in decreasing order from
bottom to top either in groups or individually. Blanking
covers with ventilation slot are mounted in between for
ventilation.

. 20°C 25°C 30°C 35°C 40°C 45 °C 50 °C 55°C
switchboard
Conversion factor 1.10 1.07 1.04 1.00 0.95 0.90 0.85 0.80
Tab. 5/7: Conversion factors for other ambient temperatures
. q Blanking covers
e A with ventilation slots 2EIG
(e wmic Rated current Rated operational
of fuse: current:
Uizl o.f il Jeisad . In-line unit size 00 / 1
00 operational currents 100 mm blanking cover - — 80 A 64 A
1) In-line unit size 00 / 1
1 of the group below V) the group i EEOOTA 125 A 100 A
<400 A IHITe e 250 A 200 A
In-line unit Total: 364 A
\/_\
In-line unit X
Rated current Rated operational
2 Not permissible 50 mm blanking cover In-li it size 2 offuse: curent
P below " the in-line unit n-line unit size
400 A 320A
In-line unit
In-line unit
Not permissible 50 mm blanking cover TS iG]
) L of fuse: current:
above and In-line unit size 3
Rated operational 100 mm blanking cover
1 . .
current <440 A below V) the in-line unit 500 A 400 A
In-line unit
3
\/_\
In-line unit

Not permissible

100 mm blanking cover
each above and below "
the in-line unit

Rated operational
current from
440 Ato 450 A

Rated current

Rated operational

of fuse: current:
In-line unit size 3

630 A 450 A
In-line unit
\/\

) Below the lowermost in-line unit in the cubicle, only a blanking cover of 50 mm instead of 100 mm is required, or no blanking cover instead of a

50 mm blanking cover

Tab. 5/8: Configuration rules for 3NJ63: arrangement of in-line units in the cubicle
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5.2 In-Line Switch-Disconnectors
with Fuses SASILplus

Cubicles with plug-in in-line switch-disconnectors can
also be equipped with in-line switch-disconnectors
SASILplus (Fig. 5/3) (make Jean Miiller). A difference is
made between versions with a contact system plugged
in on the incoming side as well as a contact system
plugged in on the incoming and outgoing side.

Ratings of the vertical distribution busbar
SASILplus

The vertical distribution busbars with the line conduc-

tors L1, L2, L3 are arranged at the rear inside the cubicle.

The PE, N or PEN busbars are arranged in the cable
compartment. In the case of 4-pole feeders, the N con-
ductor is allocated to the line conductors L1, L2, L3 at
the rear inside the cubicle. The vertical distribution
busbar is covered test finger proofed (IP2X). The ratings
are stated in Tab. 5/9.

Ratings of the SASILplus cable feeders

Apart from the space requirements for the additional
built-in components (Tab. 5/10), the derating factor
stated in Tab. 5/11 is to be used for determining the
permissible operational current of a fuse-link. The space
requirements for the cable feeders of the different
in-line units depend on the rated operational current of
the devices (Tab. 5/12).

3-pole

00 160 A 50 mm
1 250 A 75 mm
2 400 A 150 mm
3 630 A 150 mm

) Rated current with fuse-link = rated device current
The configuration rules stated in the following are to be observed

Tab. 5/12: Bemessungsdaten der Kabelabgange SASILplus
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Fig. 5/3: Plug-in in-line switch-disconnectors SASILplus

Distribution busbar cross-section 60 x 10 mm2 80 x 10 mm?
Rated operational current at an

ambient temperature of 35 °C 1530 & 20
Rated short-time withstand 50 KA 50 KA

current I, (1s) M

) Rated conditional short-circuit current I..=100kA

Tab. 5/9: Ratings of the vertical distribution busbar SASILplus

Blanking cover for 50, 75, 150,

empty spaces 300 LAISE)

Without power pick-
150, 200, 300, P .
usable device
. 450, 600 R
Device compartment mounting depth 180
(mounting plate with mm
compartment door) With power pick-up,
200, 300, 450, usable device
600 mounting depth 180
mm

Tab. 5/10: Additional built-in components for SASILplus

I,<32A 1
32A<I, <160 A 0.76
160 A <1, <630 A 0.81

Tab. 5/11: Derating factors for SASILplus fuse-links

4-pole

100 mm 122 A
150 mm 203 A
300 mm 324 A
300 mm 510 A



Configuration rules

For the completely equipped cubicle, the rated diversity
factor (RDF) in accordance with IEC 61439-2 applies.
Non-observance of these notes might result in prema-
ture aging of fuses and their uncontrolled tripping due to
local overheating. The permissible operational current of
all in-line units in the cubicle is limited by the rated
current of the vertical distribution busbar.

All data refers to an ambient temperature of the switch-

gear of 35 °Cin the 24-h mean. Conversion factors for
other ambient temperatures are stated in Tab. 5/13.

Ambient temperature of the

Ratings and arrangement notes for the configuration of
the in-line units and covers are given in Tab. 5/14. The
in-line switch-disconnectors are arranged in the cubicle
from size 3 to size 00 in decreasing order from bottom to
top either in groups or individually. Blanking covers with
ventilation slots are mounted in between for ventilation.

5 20°C 25°C 30°C 35°C 40°C 45°C 50°C 55 °C
switchboard
Conversion factor 1.10 1.07 1.04 1.00 0.96 0.93 0.89 0.85
Tab. 5/13: Conversion factors for other ambient temperatures
. . Blanking covers
= EcRBl with ventilation slots =emile
iz W Rated current Rated operational
of fuse: current:
Vel O.f iz e . In-line unit size 00 / 1
00 operational currents 100 mm blanking cover ineuritsza 00/ 80 A 64 A
1 of the group below P the group T e 001 125 A 100 A
<400 A alIEEDE 250 A 200 A
In-line unit Total: 364 A
\/_\
In-line unit .
Rated current Rated operational
2 Not permissible 0 i) BT EovEr In-li it size 2 of fuee: curent
P below P the in-line unit n-iine unitsize
400 A 320A
In-line unit
\/_\
In-line unit

Not permissible 50 mm blanking cover
above and
100 mm blanking cover

below " the in-line unit

Rated operational
current <440 A

Not permissible

100 mm blanking cover
each above and below "
the in-line unit

Rated operational
current from
440 Ato 450 A

Rated current Rated operational

. . of fuse: current:
In-line unit size 3
500 A 400 A
In-line unit
\/\
In-line unit

Rated current
of fuse:

Rated operational
current:

In-line unit size 3

630 A 450 A

In-line unit
—

) Below the lowermost in-line unit in the cubicle, only a blanking cover of 50 mm instead of 100 mm is required, or no blanking cover instead of a

50 mm blanking cover

Tab. 5/14: Configuration rules for 3NJ63: arrangement of in-line units in the cubicle
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6 Fixed-Mounted Design

If the replacement of components under operating
conditions is not required, or if short downtimes are
acceptable, then the fixed-mounted design offers a
safe and cost-efficient solution.

6.1 In-Line Design, Fixed-Mounted

The cubicles for cable feeders in the fixed-mounted
design up to 630 A are equipped with vertically installed
3NJ4 fuse-switch-disconnectors (Fig. 6/1). The cubicles
are available with busbar position at the rear. Due to
their compact and modular design, they allow optimal
cost-efficient applications in the infrastructure. Design
verified standard modules ensure maximum safety.

Depending on the cubicle width, several switch-discon-
nectors of size 00 to 3 can be installed. For the installa-
tion of additional auxiliary devices, DIN rails, wiring
ducts, terminal blocks, etc., a device support plate can
be provided in the cubicle. Alternatively, an ALPHA small
distribution board can be installed. Measuring devices
and control elements are installed in the door.

Fig. 6/1: Cubicles for fixed-mounted in-line design with 3NJ4 in-line switch-disconnectors



General cubicle characteristics

Tab. 6/1 summarizes the general cubicle characteristics. The switch-disconnectors can be fitted with up to three
The switch-disconnectors are fixed-mounted on the current transformers to enable feeder-related measure-
horizontal distribution busbar system. Cable connection ments. In order to implement cubicle-related summation
is effected from the front, directly at the switching current measurements, the system provides the option
device. The maximum cross-sections that can be con- to install current transformers in the distribution busbar
nected are stated in Tab. 6/2 zu entnehmen. The cables system.

can be routed into the cubicle from the top or bottom.

Application - Incoming feeder up to 630 A

- Cable feeders up to 630 A

- Up to IP31 Ventilated, door with cut-out
Degrees of protection - Up to IP43 Ventilated

- IP54 Non-ventilated
Cubicle dimensions - Cubicle height 2,000; 2,200 mm

- Cubicle width 600; 800; 1,000 mm

- For cubicle width 600 mm Device compartment width 500 mm
Device compartment - For cubicle width 800 mm Device compartment width 700 mm

- For cubicle width 1,000 mm Device compartment width 900 mm
Form of internal separation - Form 1b, 2b Door with cubicle height

- In-line fuse-switch-disconnectors 3NJ4 (3-pole)
Design options - With or without current measurement
- Empty space cover

Tab. 6/1: General cubicle characteristics for fixed-mounted in-line design

95 mm? 240 mm?2 240 mm?2 240 mm?2

12 to 15 Nm 30to 35 Nm 35t0 40 Nm 35to 40 Nm

Tab. 6/2: Maximum possible cable connections for 3NJ4 in-line switch-disconnectors

Ratings for cable feeders

Tab. 6/3 tates the space requirements and the respective
rated current depending on the in-line unit type.

Non-ventilated Ventilated

3NJ410 160 A 50 mm 17 A 136 A
3NJ412 250 A 100 mm 200 A 220A
3NJ413 400 A 100 mm 290 A 340 A
3NJ414 630 A 100 mm 380A 460 A

1) Rated operational current with fuse-link = rated device current

Tab. 6/3: Ratings of 3NJ4 cable feeders

Totally Integrated Power — SIVACON S8 Planning Principles
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Additional built-in components

In cubicles with identical position for the busbar and
the cable connection, one of three possible additional
built-in components (see Tab. 6/4) can be used.

The possible arrangements are listed in Tab. 6/5.

Mounting
depth 370 mm
625 mm (cubicle height
Mounting 2,000 mm)
height 725 mm (cubicle height
2,200 mm)
Height 450 mm (3 rows)

Data stated in Tab. 6/6 or Tab. 6/7

Tab. 6/4: Dimensions if additional built-in components are used

Additional built-in components for in-line units of
size 00 in second row

Mounting additional built-in components for 3NJ4
in-line units of size 00 is possible for cubicles up to
degree of protection IP31 and operation of the main
in-line switch-disconnectors through the door
(door with cut-out).

The additional in-line switch-disconnectors are operated
behind the door. This arrangement results in a smaller
width of the device compartment (Tab. 6/6). The ratings
of the cable feeders are stated in Tab. 6/7.

The connection is established directly at the switching
device from the top or from the bottom. Due to the
restricted connection compartment, connection is possi-
ble with a cable cross-section up to 95 mm?.

600 mm 300 mm
800 mm 500 mm
1,000 mm 700 mm

Tab. 6/6: Device compartment for in-line units in the second row

Equipment rules for
3NJ4 in-line fuse-switch-disconnectors

Arrangement options for the in-line units in the cubicle:
« Sizes of in-line units decreasing from left to right
« Sizes of in-line units decreasing from right to left

The specified rated operational currents are applicable
when the 3NJ4 in-line units are equipped with the
largest possible fuse-links. When using smaller fuses,
a corresponding utilization (in percent) is permissible.

Totally Integrated Power — SIVACON S8 Planning Principles

Bottom Bottom Top

Top Top Bottom
Bottom Top Not possible
Top Bottom Not possible

Tab. 6/5: Mounting location of additional built-in components

10 95 A
14 74 A

3NJ410 160 A 50 mm

10 107 A
14 92 A

3NJ410 160 A 50 mm

) Rated operational current with fuse-link = rated device current

Tab. 6/7: Ratings of the cable feeders for in-line units in the
second row

Example:

* 3NJ414 in-line unit in a non-ventilated cubicle
(Tab. 6/3: 380 A)
* Equipped with 500 A fuse

Max. permissible continuous operational current =
(380A/630A)-500A=300A



6.2 Fixed Mounted Design with
Front Covers

The front covers, which are easy to install, allow for

the implementation of cubicles with uniform front level
(Fig. 6/2). Optionally, a cubicle door or a glass door can
be used. Implementing the distribution busbars as pro-
file bars or flat copper allows for tap-offs in the smallest
of grids. Connections to the distribution busbars by
means of cables, wires or busbars are also possible
without any need for drilling or punching. This ensures
maximum flexibility also for later extensions.

General cubicle characteristics

Tab. 6/8 summarizes the general cubicle characteristics.
The switching devices are installed on modular device
holders of graduated depth. These can be equipped with
circuit-breakers, switch-disconnectors with fuses, or
modular installation devices. Different switching device
groupings into one module are also possible. They are
attached to the device holder and directly connected to
the distribution busbar.

To the front, the devices are equipped with front covers.
Operation is effected through the cover.

Cable connection is made directly at the device or, in

| - |
=
E 3
E
e et
Ll
L
A

-

cases of higher requirements, at special connection Fig. 6/2: Cubicles for fixed-mounted design with front door

terminals. Thanks to the cover, simple operation is possi-
ble directly at the device in the cable compartment. For
individual equipping, the system offers device holders
for free arrangement of components.

- Incoming feeder up to 630 A

Applieon - Cable feeders up to 630 A
- Modular installation devices
q - Up to IP43
Degrees of protection - IP54

- Cubicle height
- Cubicle width (front connection in the cubicle)

- Height
- Width

-Form 1, 2b, 4a, 4b

Cubicle dimensions

Device compartment

Form of internal separation

- Fixed-mounted module with front cover
Design options - Assembly kit for modular installation devices
- Empty compartment, device compartment

) Cubicle with degree of protection less than or equal to IP31 is also possible without a door

Tab. 6/8: General cubicle characteristics for fixed-mounted cubicles with front door

Totally Integrated Power — SIVACON S8 Planning Principles

Ventilated
Non-ventilated

2,000; 2,200 mm
1,000; 1,200 mm

1,600; 1,800 mm
600 mm

Door, glass door with
cubicle height D
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Vertical distribution busbar

The vertical distribution busbars with the line conductors In the case of 4-pole feeders, the N conductor is allo-

L1, L2, L3 are arranged on the left inside the cubicle. cated to the line conductors L1, L2, L3 at the rear inside
The PE, N or PEN busbars are arranged in the cable the cubicle. Ratings are stated in Tab. 6/9.
compartment.

Cross-section 400 mm2 650 mm2 1,400 mm2 " 1x(@0mmx10mm) 2x(40mmx10mm)

X Ventilated 905 A 1,100 A 1,720 A 865 A 1,120 A
Rated operational current at an
ambient temperature of 35 °C Non- 830 A 1,000A 1,400 A 820 A 1,000 A
ventilated ! ! !
Rated short-time withstand 65 KA 65 kA 100 kA 65 KA 65 KA

current I, (15) 2

1) Main busbar position: only at the top
2) Rated conditional short-circuit current I = 150 kA

Tab. 6/9: Ratings of the vertical distribution busbar

Mounting
One or several switching device(s) is/are mounted on (Fig. 6/3). To the front, the devices are equipped with
device holders of graduated depth and connected with front covers. Operation is effected through the cover.

the incoming side to the vertical distribution busbars

Fig. 6/3: Installation of switching devices in fixed-mounted cubicles with front cover (cover open)

Cable connection

For form 1, 2b and 4a, the cable connection is effected For form 4b, the cable connection is effected in the
directly at the switching device. The maximum cross- cable compartment. Tab. 6/10 states the maximum

sections that can be connected are stated in the device conductor cross-sections and Fig. 6/4 shows a detail
catalogs. with connections.

Rated feeder current Max. conductor cross-section

<250A 120 mm?2

>250 A 240 mm?2

Tab. 6/10: Conductor cross-sections in fixed-mounted cubicles Fig. 6/4: Cable connections in fixed-mounted cubicles
with front door with front door
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Bemessungsdaten der Kabelabgdnge

Tab. 6/11 and Tab. 6/12 state the installation data of the For the outgoing feeders in the cubicle, the rated
switching devices if used in fixed-mounted cubicles with  diversity factor RDF = 0.8 can be applied:

a front door. The thermal interaction of the outgoing * Regardless of the number of outgoing feeders in the

feeders in the cubicle has to be considered by specifying cubicle

the rated diversity factor (RDF). * Regardless of the mounting position in the cubicle.

Permissible continuous operational current I, : For cubicles with a very high packing and/or power
density, a project-specific assessment is recommended.

Ing (cable feeder) = rated operational current I, - RDF Further information can be obtained from your contact

partner at Siemens.

Rated Quantity Rated operational current I,
Type device per row at an ambient temperature of 35 °C

current 3-pole | 4-pole 3-pole 4-pole Non-ventilated Ventilated
Fuse-switch-disconnector "

Module height

3NP1123 160 A 1 150 mm - 106 A 120 A
3NP1123 160 A 4 300 mm - 106 A 120 A
3NP1133 160 A 1 200 mm - 123 A 133 A
3NP1133 160 A 3 300 mm - 123 A 133 A
3NP1143 250 A 1 250 mm - 222 A 241 A
3NP1153 400 A 1 300 mm - 350 A 375 A
3NP1163 630 A 1 300 mm - 480 A 530 A
3NP4010 160 A 1 150 mm - 84 A 96 A
3NP4010 160 A 4 300 mm - 84 A 96 A
3NP4070 160 A 1 200 mm - 130 A 142 A
3NP4070 160 A 3 300 mm - 130 A 142 A
3NP4270 250 A 1 250 mm - 248 A 250 A
3NP4370 400 A 1 300 mm - 355 A 370A
3NP4470 630 A 1 300 mm - 480 A 515 A
3NP5060 160 A 1 200 mm - 84 A 96 A
3NP5060 160 A 3 350 mm - 84 A 96 A
3NP5260 250 A 1 250 mm - 248 A 250 A
3NP5360 400 A 1 300 mm - 355 A 370A
3NP5460 630 A 1 300 mm - 480 A 515 A
Switch-disconnector with fuses "

3KF1 63 A 1 250 mm 250 mm 63 A 63 A
3KF2 160 A 1 250 mm 250 mm 144 A 152 A
3KF3 250 A 1 350 mm 350 mm 206 A 237 A
3KF4 400 A 1 350 mm 350 mm 315 A 365 A
3KF5 630 A 1 550 mm 550 mm 495 A 580 A
Circuit-breaker

3RV2.1 16 A 1 100 mm - 12.7 A 141 A
3RV2.1 16 A 9 200 mm - 12.7 A 14.1 A
3RV2.2 40A 1 100 mm - 27 A 31.5A
3RV2.2 40 A 9 200 mm - 27 A 31.5A
3RV2.3 50 A 1 150 mm - 71 A 78 A
3RV2.3 50 A 7 250 mm - 59 A 61 A
3RV2.4 100 A 1 150 mm - 79 A 90 A
3RV2.4 100 A 6 300 mm - 66 A 76 A

1) Rated operational current with fuse-link = rated device current

Tab. 6/11: Ratings of cable feeders for 3NP, 3KF and 3RV
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Rated QLETIEiE Module height
Type device per row

current 3-pole  4-pole 3-pole
Fuse-switch-disconnector
3VA10 100 A 1 1 150 mm
3VA10 100 A 5 4 400 mm
3VAT1 160 A 1 1 150 mm
3VA11 160 A 5 4 400 mm
3VA11 " 160 A 5 4 500 mm
3VA12 250 A 1 1 200 mm
3VA13 400 A 1 1 250 mm
3VA14 630 A 1 1 250 mm
3VA20 100 A 1 1 150 mm
3VA202) 100 A 4 3 350 (450) mm
3VA203) 100 A 4 3 400 mm
3VA204 100 A 4 3 500 (600) mm
3VA21 160 A 1 1 150 mm
3VA212 160 A 4 3 350 (450) mm
3VA213 160 A 4 3 400 mm
3VA214 160 A 4 3 500 (600) mm
3VA22 250 A 1 1 200 mm
3VA23 400 A 1 1 250 mm
3VA24 630 A 1 1 250 mm

1) 3VA with RCD

2) 3VA fixed-mounted

3) 3VA with plug-in base

4) 3VA fixed-mounted with RCD

() Module height for nominal voltage higher than 525 V

Tab. 6/12: Ratings of cable feeders for 3VA

Device compartments

The device compartment consists of a fixed device

holder with a uniform usable overall depth of 310 mm.

The device compartment is closed with a front cover.
The five typical module heights are:
200, 300, 400, 500, and 600 mm.

Installation Number Row .
width ofrows distance  Module height
150 mm 150 mm

200 mm 200 mm

150 mm 300 mm
24 MW 1 2
200 mm 400 mm

150 mm 450 mm
200 mm 600 mm

) MW = modular width = 18 mm

Tab. 6/13: Configuration data of the assembly kits
for modular installation devices

Rated operational current I
at an ambient temperature of 35 °C

4-pole Non-ventilated Ventilated
150 mm 72 A 85 A
400 mm 72 A 85A
150 mm 112 A 125 A
400 mm 112 A 125 A
500 mm 112 A 125 A
250 mm 232 A 246 A
300 mm 355A 400 A
300 mm 410 A 460 A
200 mm 100 A 100 A
350 (450) mm 83 A 100 A
400 mm 83 A 100 A
500 (600) mm 83A 100 A
200 mm 160 A 160 A
350 (450) mm 90 A 125 A
400 mm 90 A 125 A
500 (600) mm 90 A 125 A
250 mm 201 A 226 A
300 mm 350 A 400 A
300 mm 410 A 495 A

Assembly kits for modular installation devices

Thanks to the different assembly kits, one or more row(s)
of modular installation devices can be installed in the
switchboard. Tab. 6/12 states the configurations depend-
ing on the module height. The assembly kit (Fig. 6/5)
comprises the 35 mm multi-profile bar(s) for mounting
modular installation devices of size 1, 2 or 3 according to
DIN 43880, and a front cover. The multi-profile bar
allows the SIKclip 55T25 wiring system to be snapped on
at the rear.

Fig. 6/5: Assembly kit for modular installation devices
(without cover)



6.3 Freely Configured
Fixed-Mounted Design

For individual configuration and flexible extension of Their general characteristics are stated in Tab. 6/14 and
cubicles, additional cubicles for freely configured fixed- the configuration data are described in Tab. 6/15.
mounted designs are available for SIVACON S8 switch-

boards (Fig. 6/6).
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Fig. 6/6: Cubicles for freely configured fixed-mounted design
Application - Fixed-mounted cubicle with mounting plate for free configuration
- Use as a cubicle extension D
. - Up to IP43 Ventilated
DEEERs O o -1P54 Non-ventilated
Cubicle dimensions - Cubicle height 2,000; 2,200 mm
- Cubicle width see Tab. 6/15 (cubicle design)
Device compartment - betgs UEU0E UEHDO ril
P - Width see Tab. 6/15 (cubicle design)
Form of internal separation -Form 1, 2b Door, glass door with cubicle height

- Mounting plate

- ALPHA 8GK rapid mounting kits 2)

- With / without main busbar

- With [ without vertical distribution busbar

Design options

) Extension of cubicles to the left or to the right
2) Cubicle height 2,000 mm; main busbar position at the rear

Tab. 6/14: General cubicle characteristics for freely configured fixed-mounted design
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Cubicle design

1,000 mm D (600 mm + 400 mm);
1,200 mm M (600 mm + 600 mm) S VES D

200 2); 350 3); 400; 600; 800; 850 3;
No 1,000 mm

600 mm 4 600 mm Yes | No

According to the cubicle width No

) Front connection in the cubicle

2) Width 200 mm as cubicle extension

3) Cubicle height 2,000 mm; single-front switchboards
4) Rear connection in the cubicle

Tab. 6/15: Configuration data on cubicle design for freely configured fixed-mounted design

Vertical distribution busbar

The vertical distribution busbars with the line conductors In the case of four-pole feeders, the N conductor is
L1, L2, L3 are arranged on the left inside the cubicle. The  allocated to the line conductors L1, L2, L3 at the rear

PE, N or PEN busbars are arranged in the cable compart-  inside the cubicle. Ratings are stated in Tab. 6/16.
ment.
Cross-section 400 mm2 650 mm2 1,400 mm2 " 1x(@0mmx10mm) 2x(40mmx10mm)
: Ventilated 905 A 1,100 A 1,720 A 865 A 1,120 A
Rated operational current at an
ambient temperature of 35 °C Non- 830 A 1,000A 1,400 A 820 A 1,000 A
ventilated ! ! !
Rated short-time withstand 65 kA 65 KA 100 kA 65 KA 65 kA

current I, (1s) 2

1) Main busbar position: only at the top
2) Rated conditional short-circuit current I = 150 kA

Tab. 6/16: Ratings of the vertical distribution busbar
Mounting options

The dimensions and arrangement options for mounting More detailed information on the ALPHA 8GK rapid
plates and ALPHA 8GK rapid mounting kits are stated in mounting kits is available in the relevant product
Tab. 6/17. catalog.

Cubicle height Main busbar Overall height of mounting plate  Design

No 1,600 mm
2,000 mm

Yes 1,800 mm - Divided / non-divided

No 2,000 mm - Perforated / non-perforated
2,200 mm

Yes 1,800 mm

Installation compartment

Cubicle height Main busbar
Height Width
Without 1,800 mm
2,000 mm 350", 600, 800 mm
Position at the rear 1,650 mm

' No glass door

Tab. 6/17: Configuration data on mounting options for freely configured fixed-mounted design
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6.4 Frequency Converter Design

The frequency converter cubicle for the fixed mounting
of modules with SIMAMICS frequency converters of the
G120 series can either be integrated in the SIVACON S8,
or be supplied via the common busbar, or be optionally
delivered as an autonomous cubicle (Fig. 6/7). Important
technical features are given in Tab. 6/15.

Device compartment

The feeders are lined up in the cubicle, starting from the
left (preferably with the largest modules). Remaining
empty spaces are closed with the corresponding covers.
Alternatively, it is also possible to install device plates for
free arrangement of components. The modules are
supplied directly from the main busbar through a cable
or busbar connection, an external infeed is also option-
ally possible.

. . - Single front
Switchboard design - Double front
-Top,
Main busbar position - Rear-top
- Rear-bottom
-1P30, 31
Degree of protection - IP40, 41, 43
-1P54 1
Connection position in the cubicle ~ Front
- Rear
- Bottom
Cable entry -Top 2
Form of internal separation - Form 2b

Rated power of the modules

Cubicle Width
dimensions Height
Device Equippable width
compartment  Hajight
Module height
FSA
FSB
FSC
Module width FSD
FSE
FSF

- From 0.55 kW to 132 kW

-400; 600; 800; 1,000 mm
-2,000; 2,200 mm

- Cubicle width - 100 mm

- 1,600 mm

-1,600 mm

-100 mm 3)

-125mm 3
-150 mm 3

-225mm
-300 mm
-325 mm

) Degree of protection IP54 is only possible with forced ventilation
2) With busbar position at the rear, connection from the top is only
possible in the 1,000 mm wide cubicle; the equippable width is them

750 mm

3) For the sizes FSA - FSC, there is still a version available with a width of
200 mm, with an extended auxiliary device holder

Tab. 6/18: Technical features of the cubicles with
frequency converter design

Cable connection

For the size FSA — FSC, the cables are connected to the
module via the outgoing terminals provided for this
purpose, and for the size FSD — FSF, directly at the power
module. The maximum cross-sections that can be con-
nected are stated in Tab. 6/16

Size FSA FSB FSC
Cross-section 4 mm?2 10 mm?2 16 mm?2

Size FSD FSE FSF
Cross-section 35 mm?2 70 mm?2 2 x 120 mm?2

Tab. 6/19: Conductor cross-sections of the modules

Fig. 6/7: Cubicle with frequency converter design

Totally Integrated Power — SIVACON S8 Planning Principles
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Feeders with frequency converters

The feeders are available in fused or non-fused design. Possible device combinations in the frequency converter
Only frequency converters in standard design cubicle are listed in Tab. 6/17.
(SINAMICS G120 PM240-2) are used.

) Low overload: Low dynamics (continuous duty); quadratic torque characteristic; low breakaway torque; low speed
Examples: centrifugal pumps, radial/axial fans, rotary blowers, radial compressors, vacuum pumps, chain conveyors, agitators
High overload: higher dynamics (cyclic operation); constant torque characteristic; high breakaway torque
Examples: gear pumps, eccentric screw pumps, mills, mixers, breakers, lifters/sinkers, centrifuges.

2) Further information can be found in the catalog D31.1 (E86060-K5531-A111-A1)

3) Please ask your contact partner at Siemens

Tab. 6/20: Categorization of assembly kits for modular installation devices

Totally Integrated Power — SIVACON S8 Planning Principles




Derating

Depending on the ambient temperature and the Accordingly, the resulting threshold value must be ad-
site altitude, a possible derating must be considered justed at the thermostat in case of forced ventilation
(Fig. 6/8). The ambient temperature refers to the fre- (fan).

quency converter and corresponds to the inside
temperature of the cubicle.

Temperature dependency for low overload Temperature dependency for high overload
for size FSA, FSB and FSC for size FSA, FSB and FSC
1100 f100
R 75 ™ 3/} I I S S N I N
=1 Y- I N A I A B BN £ 74
g 50 g 50
= 2
232 532
T S =
o O o O
-10 0 10 20 30 40 50 60 -10 0 10 20 30 40 50 60
Ambient temperature in °C — Ambient temperature in °C —»
Temperature dependency for low overload Temperature dependency for high overload
for size FSD, FSE and FSF for size FSD, FSE and FSF
§100 f100
85 4~~~ -\
= =
=" \ =7
g 50 \ g 50
335 4f———| - 3
&3 e 3
20 -10 0 10 20 30 40 50 60 20 -10 0 10 20 30 40 50 60
Ambient temperature in °C — Ambient temperature in °C —

Dependency on the site altitude, for all sizes:
- Up to 2,000 m above sea level:Connection to every network permissible for the converter

- From 2,000 m to 4,000 m above sea level:Connection only to a TN system with earthed neutral
TN systems with earthed line conductor are not permissible
The TN system with earthed neutral can be provided by an isolating transformer
The "phase-to-phase" voltage does not have to be reduced

f100

90

80

output current in %

Rated

0 1.000 2.000 3.000 4.000
Site altitude above sea level in m —

Fig. 6/8: Permissible output current for cubicles with frequency converter design
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7 Reactive Power Compensation

The cubicles for reactive power compensation (Fig. 7/1) The controller module for electronic reactive power
losses, and thus save energy. Depending on the con- compensation can be installed in the door. Tab. 7/1
sumer structure, the reactive power compensation is summarizes the general cubicle characteristics.
equipped with choked or unchoked capacitor assemblies.

Fig. 7/1: Cubicle for reactive power compensation

Application - Controlled reactive power compensation

Degrees of protection - Up to IP43 Ventilated

Cubicle dimensions - Cubicle height 2,000; 2,200 mm
- Cubicle width 800 mm

Device compartment - el 05 0 i

P - Width 600 mm

Form of internal separation -Form 1, 2b Door with cubicle height

- Unchoked

- Choked: 5.67 %, 7 %, 14 %

- With / without main busbar

- With connection to main busbar or with external connection

- With / without upstream switch-disconnector assembly as sectionalizing point between
main busbars and vertical distribution busbar

Design options

Tab. 7/1: General cubicles characteristics for reactive power compensation



Compensation assemblies

Depending on the consumer type, unchoked and choked
capacitor assemblies are used for reactive power com-
pensation. An assembly with fuse-switch-disconnectors
can optionally be installed to disconnect the capacitor
assemblies (Fig. 7/12) from the main busbar.

¢ Unchoked capacitor assemblies
Unchoked assemblies are mainly used for central
compensation of reactive power in networks with
mainly linear consumers. They are divided into
several, separately switchable capacitor stages.
The reactive power controller installed in the door
enables adhering to the specified set cos j even
under varying load conditions by connecting or
disconnecting the stages.

Choked capacitor assemblies

Choked assemblies have an additional inductance.
They are used for compensating reactive power in
networks with non-linear consumers (15 - 20 % of
the total load) and a high harmonic component.
In addition to capacitive reactive power, choked
modules also provide filtering of low-frequency
harmonics.

Audio frequency ripple control systems and
compensation

Ripple control signals can be used in the power supply
network to control power consumers from remote. The
signals for audio frequency ripple control systems (AF)
are in the range of 110 and 2,000 Hz. The dependency of
the choking level from the audio frequency suppressor is
listed in Tab. 7/2.

Using an audio frequency suppressor is required to
prevent suppressing ripple control signals from the
network by the compensation system. The audio
frequency suppressor depends on the frequency of the
ripple control signal of the respective system operator
and must be adjusted if required. Special versions are
available on request.

Fig. 7/2: Capacitor assemblies of the
reactive power compensation

Degree of choking Audio frequency suppressor

5.67 % > 350 Hz
7 % > 250 Hz
14 % > 160 Hz

Tab. 7/2: Choked capacitor assemblies with built-in
audio frequency suppressor

Totally Integrated Power — SIVACON S8 Planning Principles
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7.1 Configuration and Calculation

When cubicles with direct connection to the main busbar
are configured, the selection of the capacitor assemblies
depends on the total power in the cubicle and the num-
ber of stages, as it becomes apparent in Tab. 7/3.

50 kvar

4 x12.5 kvar

ah

Unchoked

Without switch-
disconnector

50 kvar 2 x 25 kvar +
100 kvar 4 x 25 kvar +
100 kvar 2 x 50 kvar +
150 kvar 12x12.5 kvar  +
150 kvar 6 x 25 kvar +
200 kvar 8 x 25 kvar +
200 kvar 4 x 50 kvar +
250 kvar 20 x 12.5 kvar  +
250 kvar 10 x 25 kvar +
300 kvar 12 x 25 kvar +
300 kvar 6 x 50 kvar +
350 kvar 28 x 12.5 kvar  +
350 kvar 14 x 25 kvar +
400 kvar 16 x 25 kvar +
400 kvar 8 x 50 kvar +
450 kvar 36 x 12.5 kvar  +
450 kvar 18 x 25 kvar +
500 kvar 20 x 25 kvar +
500 kvar 10 x 50 kvar +

1) 14 % choked only possible for 400 V
2) Only possible with a cubicle height of 2,200 mm
Legend: + possible - not possible

Tab. 7/3: Configuration of the capacitor assemblies

When calculating the required compensation power,

you can proceed as follows:

1. The electricity bill of the power supplier shows the
consumption of active energy in kWh and reactive
energy in kvarh. The distribution system operator (DSO)
usually requires a cos ¢ between 0.90 and 0.95.

To avoid costs, the value should be compensated to

a cos @ near 1.

With: tan ¢ = reactive energy /active energy

2. From Tab. 7/4 the conversion factor F must be deter-
mined by compensation in dependency of the original
value for tan ¢, (row) and the desired cos ¢ , (column).

3. The compensation power required is theproduct of the
conversion factor F and the mean active power con-
sumption P,

F-P

Compensation power P

comp = m

Totally Integrated Power — SIVACON S8 Planning Principles

The maximum power per cubicle is 500 kvar / 400V,
525V, 690V at an ambient temperature of 35 °C. The
compensation assemblies can only be used for 50 Hz.
Assemblies for 60 Hz are available on request.

Choked: 5.67 %, 7 %, 14 % "

With switch- Without switch- With switch-

disconnector disconnector disconnector

+ - _

+

+

+

+ - .

+

+

+ +

+ - _

+ +

+ _

+ + +

+2 .

+2) +2

+2

+2) )

- + -

_ + _

®

Example:

Reactive energy Wy = 61,600 kvarh per month
Active energy W,,, =54,000 kWh per month
tang, =W,/ W, =114 (cos ¢, =0.66)

Mean power consumption P,
P, = active energy / working time
= 54,000 kWh/720 h = 75 kW

Desired power factor cos ¢, = 0.95

Conversion factor F (tan ¢, = 1.14; cos ¢, = 0.95)
F =0.81

Compensation power P
P =60 kvar

comp

=F-P,=0.81-75kW

comp



Actual value

given
tan @,
4.9
3.87
3.18
2.68
2.29
2.16
2.04
1.93
1.83
1.73
1.64
1.56
1.48
1.40
1.33
1.27
1.20
1.14
1.08
1.02
0.96
0.91
0.86
0.80
0.75
0.70
0.65
0.59
0.54
0.48
0.43
0.36
0.29
0.20

Tab. 7/4:

cos @,

0.20
0.25
0.30
0.35
0.40
0.42
0.44
0.46
0.48
0.50
0.52
0.54
0.56
0.58
0.60
0.62
0.64
0.66
0.68
0.70
0.72
0.74
0.76
0.78
0.8
0.82
0.84
0.86
0.88
0.9
0.92
0.94
0.96
0.98

Conversion factor

cosp, =
0.70

3.88
2.85

2.16
1.66
1.27
1.14
1.02
0.91
0.81
0.71
0.62
0.54
0.46
0.38
0.31
0.25
0.18
0.12
0.06

cosQ, =
0.75

4.02
2.99

2.30
1.79
1.41

1.28
1.16
1.05
0.95
0.85
0.76
0.68
0.60
0.52
0.45
0.38
0.32
0.26
0.20
0.14
0.08
0.03

cosp, =
0.80

4.15

2.43
1.93
1.54
1.41

1.29
1.18
1.08
0.98
0.89
0.81
0.73
0.65
0.58
0.52
0.45
0.39
0.33
0.27
0.21
0.16
0.1

0.05

cosQ, =
0.82

4.20
3.17

2.48
1.98
1.59
1.46
1.34
1.23
1.13
1.03
0.94
0.86
0.78
0.71
0.64
0.57
0.50
0.44
0.38
0.32
0.27
0.21
0.16
0.1
0.05

Conversion factors F for phase angle adjustments

cosgp, =
0.85

4.28

2.56
2.06
1.67
1.54
1.42
1.31
1.21

1.02
0.94
0.86
0.78
0.71
0.65
0.58
0.52
0.46
0.40
0.34
0.29
0.24
0.18
0.13
0.08
0.03

cosp, =
0.87

4.33

2.61

2.1

1.72
1.59
1.47
1.36
1.26
1.17

1.08
0.99
0.91

0.84
0.77
0.70
0.63
0.57
0.51

0.45
0.40
0.34
0.29
0.24
0.18
0.13
0.08
0.03

cosgp, =
0.90

4.41
3.39

2.70
2.19
1.81
1.68
1.56
1.45
1.34
1.25
1.16
1.07

0.92
0.85
0.78
0.72
0.65
0.59
0.54
0.48
0.42
0.37
0.32
0.27
0.21
0.16

0.1

0.06

cosp, =
0.92

4.47
3.45

2.75
2.25
1.87
1.74
1.62
1.50
1.40
1.31

1.22
1.13

1.05
0.98
0.91

0.84
0.77
0.71

0.65
0.59
0.54
0.48
0.43
0.38
0.32
0.27
0.22
0.17

0.11

0.06

cosQ, =
0.95

4.57

2.85
2.35
1.96
1.83
1.71

1.60
1.50
1.40
1.31

1.23
1.15

1.08

0.94
0.87
0.81
0.75
0.69
0.63
0.58
0.53
0.47
0.42
0.37
0.32
0.26
0.21

0.16

0.10

0.03

cosp, =
0.97

4.65

2.93
2.43
2.04
1.91

1.79
1.68
1.58
1.48
1.39
1.31

1.23
1.15

1.08
1.01

0.95
0.89
0.83
0.77
0.71
0.66
0.60
0.55
0.50
0.45
0.40
0.34
0.29
0.23
0.18

0.11

0.01

cosQ, =
1.00

4.90
3.87

3.18
2.68
2.29
2.16
2.04
1.93

1.64
1.56

1.40
1.33
1.27
1.20

—_

.02
0.96
0.91

0.86
0.80
0.75
0.70
0.65

0.59

0.54
0.48
0.43

0.36
0.29
0.20
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7.2 Separately Installed
Compensation Cubicles

When compensation cubicles are configured, which are For their configuration data, please refer
to be installed separately from the switchboard, the to Tab. 7I5.
back-up fuse and connection cable must be taken into
account.

Nominal voltage 400 V AC/50 Hz Nominal voltage 525 V AC/ 50 Hz Nominal voltage 690 V AC/ 50 Hz
perc TS e e R ree S
cubicle current L1, L2, L3 }Ef!’rl_p;al_s?’e current L1, L2, L3 Eierzljaf?? current L1, L2, L3 EﬁerzrjaLS;
P12l 3034 354 10 mm2 - . - . . .
25 kvar 36.1 A 63 A 16 mm2 27.5A 50 A 10 mm? 20.9 A 50 A 10 mm2
30 kvar 43.3 A 63 A 16 mm? - - - - - -
35 kvar 50.5 A 80 A 25 mm? - - - - - -
40 kvar 57.7 A 100 A 35 mm? - - - - - -
45 kvar 64.9 A 100 A 35 mm? - - - - - -
50 kvar 72.2 A 100 A 35 mm? 54.9 A 100 A 35 mm?2 41.8 A 63 A 16 mm?2
60 kvar 86.6 A 160 A 70 mm? - - - - - -
70 kvar 101 A 160 A 70 mm? - - - - - -
75 kvar 108 A 160 A 70 mm2 82.5A 125 A 35 mm? 62.7 A 100 A 25 mm?
80 kvar 115 A 200 A 95 mm? - - - - - -
100 kvar 144 A 250 A 120 mm? 110 A 200 A 95 mm? 83.6 A 125 A 35 mm?
125kvar 180 A 300A 150 mm?2 137 A 200 A 95 mm? 105 A 160 A 70 mm?2
150 kvar 217 A 355 A 2 x 70 mm?2 165 A 250 A 120 mm2 126 A 200 A 95 mm?2
160 kvar  231A 355 A 2 x 70 mm? - - - - - -
175 kvar 253 A 400 A 2x95 mm? 192 A 300A 150 mm2 146 A 250 A 120 mm?2
200 kvar 289 A 500 A 2x120mm2 220 A 355 A 185 mm2 167 A 250 A 150 mm?
250 kvar 361 A 630 A 2x150mm2  275A 400 A 2x95mm? 209 A 315 A 185 mm?
300 kvar 433 A 2x355A" 2x185mm2  330A 500 A 2x120mm2 251 A 400 A 2 x 95 mm?
350 kvar 505 A 2x400A"  4x95mm22 385A 630 A 2x150mm2 293 A 500 A 2 x 120 mm?
400 kvar 577 A 2x500A"  4x120mm22 440A 2x355A" 2x185mm? 335A 500 A 2 x 120 mm?

450 kvar 650 A 2x500A"  4x120mm22 495A 2x400A " 4x95mm?2 377 A 2x315A"  2x185 mm?
500 kvar 722 A 2x630A"  4x150 mm22 550A 2x500A"  4x120mm2 418A 2x315A"  2x185 mm?

1) For this type of protection, an information label "Caution, reverse voltage through parallel cable" is recommended.
A circuit-breaker can be used to avoid the problem with parallel fuses.
2) Connection possibility for separately installed compensation cubicles: max. 2 x 240 mm?2.
Recommendation for 4 parallel cables per phase: Use a separate incoming feeder cubicle and reactive compensation cubicle with main busbar.

Tab. 7/5: Connection cables and back-up fuses for separately installed compensation cubicles

If there are particular requirements concerning the For this, active filters with high-frequency power
power quality, or in case of a greater variation of the electronics are appropriate. Further information on
disturbing frequencies, the installation of a compensa- the corresponding solutions can be obtained from
tion with passive assemblies may be expensive. your contact partner at Siemens.



Chapter 8

Communication Connection

8.1 Serial Fieldbus Systems

8.2 Industrial Ethernet-Based
Fieldbus Systems

8.3 Gateways

8.4 SIVACON S8-Specific

Network Installation for
Ethernet-Based Protocols

Data Visualization and
Processing




82

8 Communication Connection

As a rule, only standardized and open communication
systems (see standard series IEC 61158 for industrial
communication networks — fieldbus specifications, and
IEC 61784 for industrial communication networks — pro-
files) are used in SIVACON S8 switchboards. Transmission
within the switchboard is done via serial or Industrial
Ethernet-based fieldbus system on electrical transmis-
sion paths. Optical transmission paths can be connected
outside the switchboard on request via suitable network
interfaces.

The advantages of serial fieldbus systems are their
simple structure, low costs, and high availability in
operation. Furthermore, there is large choice of certified
devices available, which can communicate and interact
through a serial connection.

Industrial Ethernet systems (conforming to IEEE 802.3
or ISO/IEC 8802-3) have the advantage of higher data
transmission rates, a larger data width, a large address
range, a large network reach, options for real-time
transmission, better preconditions for information secu-
rity, and easier connection to production, which is be-
coming increasingly important regarding digitalization
in the industrial area (keyword: Industry 4.0). Further-
more, different transmission paths such as cables, opti-
cal fiber, or radio transmission can be used and
combined.

The use of SIVACON S8-specific communication sys-
tems is not intended, except for device-internal commu-
nication systems such as the 3VA-line for SENTRON 3VA
molded-case circuit-breakers.

The different communication systems are connected
and combined through standard gateways or data con-
centrators. Coupling different systems is important,
for example, if existing switchboards have to be con-
nected unchanged to new automation systems.

When installing the communication system in the

switchboard, a difference is made between serial field-

bus systems such as PROFIBUS DP or Modbus RTU and

Ethernet-based communication networks such as

PROFINET, Modbus TCP and bus systems conforming to

IEC 61850, as well as device-specific communication

connections such as 3VA-line. For configuration of the

SIVACON S8 switchboard, the following communication

systems can be selected:

* PROFIBUS up to 500 kbit/s or up to 12 Mbit/s

« PROFINET M

* EtherNet/IP 2 (abbreviated EIP; can only be selected for
motor feeders with SIMOCODE pro V)

* Modbus RTU

* Modbus TCP

* 3VA-line (only cable feeders with SENTRON 3VA2).

1) With PROFINET, various protocol versions such as Modbus TCP, IEC 60870-104 and
IEC 61850 can be integrated via SIVACON S8 withdrawable units.

2) For Ethernet/IP, the same electromagnetic design of the feeder/compartment is
selected as for PROFINET, but with SIMOCODE pro V EIP instead of SIMOCODE
pro V PN.

Tab. 8/1 shows the combination options for some
Siemens devices with the different communication
systems. Further communication systems are alter-
natively possible on request.

Communication

Device
system
SIMOCODE Pro SIC/V, SENTRON 3WL
PROFIBUS DP COM15, SENTRON 3VL COM20, SIPROTEC,
SENTRON PAC, SINAMICS, SIRIUS 3RW5
SIMOCODE Pro V PN, SIPROTEC, SENTRON
PROFINET PAC, SENTRON 3VA COMO60, SENTRON
3WA COM190, SINAMICS, SIRIUS 3RW5
SENTRON 3WL COM16, SIMOCODE pro V
ol oms R MR, SIRIUS 3RW5
SENTRON PAC, SIPROTEC, SENTRON 3VA
Modbus TCP COMO060, SENTRON 3WA COM190,

SIRIUS 3RW5
SIMOCODE pro V EIP
SIPROTEC, SICAM P85x, SICAM Q100

EtherNet/IP
IEC 61850

Tab. 8/1: Examples for connection of Siemens devices to the
different communication systems



8.1 Serial Fieldbus Systems

Known examples for serial fieldbus systems are PROFI-
BUS DP and Modbus RTU. The communication for both
of them is based on a master-slave principle and two-
core cables. As a difference to Modbus, PROFIBUS per-
mits several masters on the bus.

PROFIBUS requires a shielded line. In the case of Mod-
bus, the shield can be used as a third wire, which is
requested in the specification as a common return for
all participants with earth potential. Some other differ-
ences are compiled in Tab. 8/2 in short form.

The devices installed in SIVACON S8 usually have an
RS485 interface, which means that this transmission
procedure is used. In the case of the RS485 connections,
termination resistors must be provided at the open wire
ends in both bus systems. While passive resistors (150 Q;
power loss 0.5 W; Fig. 8/1) can be used with Modbus
RTU, PROFIBUS must be equipped with active bus termi-
nation modules with their own control voltage supply,

or bus connectors with integrated termination resistors.
The control voltage supply of the bus termination resis-
tors in the bus connector takes place through the device
that is connected to the bus via the connector. In the bus
system, all participants communicate with the same
transmission rate stipulated by the master.

LT Line termination i Master e N\
T Transmit i sy
. 1
R Receive ! \r/
1
0 Pull U
B L o
[j} Symm. line - LT
A
¢ Pull Down
C (Common)
: D — y| Alternatively with
| | oo active PROFIBUS
| | \?( T termination module
1 1
1 1 H
! | Slaven G J

Fig. 8/1: RS485 connection for Modbus [source: modbus.org/docs/Modbus_over_serial_line_V1_02.pdf
(Modbus over Serial Line Specification and Implementation Guide V1.02; 2006)]

Properties

Operation modes
Ethernet-capable
Transmission standard
Transmission speed
Transmission distance

Number of devices

Typical applications

PROFIBUS DP

Multi-master mode possible
No

RS485, optical fiber

From 1.2 kbps to 12 Mbps

Up to 1,200 m at 9.6 kbps,
up to 100 m at 12 Mbps

Up to 126 devices (master and slaves)

Thanks to the robustness of the protocol,
complete systems can be automated.
Advantageous in case of a larger number of
devices, and in order to set up installations
independently of the manufacturer.

Tab. 8/2: Features of PROFIBUS DP and Modbus RTU

Modbus RTU

Only single-master mode

Possible, through TCP/IP container

No fixed standard (R5232, RS422, RS485,
optical fiber, wireless possible):

RS485 common

Up to 115 kbps

Up to 1,300 m (below 700 m with RS485)

Up to 247 slaves

(32 with RS485; more with repeaters)

Thanks to the simplicity of the protocol,
particularly suitable in order to concatenate
individual controllers in point-to-point operation.
Advantageous for smaller automation projects.
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8.1.1 PROFIBUS

For SIVACON S8 switchboards, two installation versions
are distinguished for PROFIBUS DP:
PROFIBUS up to 500 kbit/s and up to 12 Mbit/s.

i) PROFIBUS up to 500 kbit/s

The bus system is installed via PROFIBUS cable type A
(Tab. 8/3). The withdrawable units and feeders are
contacted through the control plug of the feeder. The
line topology in the segment wiring is implemented from
withdrawable unit to withdrawable unit. The bus line of
the bus participants in the withdrawable units is de-
signed as a radial line. At these transmission speeds, the
use of radial lines is permissible and enables a disconnec-
tion of the withdrawable unit from the bus line without
interrupting the latter. The ends of the radial line are
implemented without bus termination resistor. The bus is
connected at the SIMOCODE device through the bus
connection terminals (A/B/SPE). Fig. 8/2 shows possible
network topologies with PROFIBUS up to 500 kbit/s.

ii) PROFIBUS up to 12 Mbitls

A PROFIBUS connection with up to 12 Mbit/s is only
possible with a bus installation without radial lines

(Fig. 8/3). Every bus participant in a withdrawable unit
is connected through a separate bus segment from the
repeater to the bus participant in the withdrawable unit.
The individual bus segments must be equipped at both
ends with active termination resistors, whereby the bus
participant in the withdrawable unit is connected
through a bus connector with integrated bus termination
resistors. Connection of the SIMOCODE device through
the bus connection terminals (A/B/SPE) is not
permissible.

Surge impedance 135...165 Q
Capacitance per unit

length <30 pF/im
Loop resistance <110 Q/m
Core diameter >0.64 mm
Core cross-section >0.34 mm?

Tab. 8/3: Properties of a PROFIBUS cable type A

Line topology with repeater

PROFIBUS terminator

Bus participant, master
Bus participant, slave
(SIMOCODE, COM15, PAC)

Bus termination module
Integrated

bus termination

(bus plug  repeater)
Repeater (e.g. Siemens)

Star repeater
(e'g. PROCENTEC Profitub)

Fig. 8/2: PROFIBUS network topologies with repeater

Star topology without radial lines

i

4|5

[RLEE

F

i
H

;

Bus participant, master

Bus participant, slave
(SIMOCODE, COMS, PAC)

Withdrawable unit,
complete
(with SOCODE)

Integrated
bus termination
(bus plug  repeater)

Star repeater
{e. . PROCENTEC ProfiHub)

Fig. 8/3: PROFIBUS network topology without radial lines



8.1.2 Modbus RTU

As a special aspect regarding the RS485 connection in
the case of Modbus, a third conductor (C = Common)
must be considered as a common return for all partici-
pants with earth potential, apart from the two-wire
connection (lines A and B). As termination resistors at
the open line ends, 150-ohm resistors with a power loss
of 0.5 W must be provided. Active bus terminations do
not exist. For this reason, a pull-up or pull-down resistor
must be provided for in Modbus segments (Fig. 8/1).

Due to the low data transmission rate of Modbus RTU,

it is not advisable to set up bus lines with more than

31 slaves (a number of participants from 20 to 25 de-
vices per bus line is technically appropriate). After a
maximum of 31 participants, a suitable repeater must be
installed. Suitable Modbus topologies are the line and
star topology with repeater, comparable to the corre-
sponding topologies in Fig. 8/2.

Attention: The use of Siemens PROFIBUS repeaters is
not possible. Suitable are, for example, devices from
Phoenix Contact!

Other than with PROFIBUS; devices connected via
Modbus RTU cannot be connected with two master
devices at the same time!

If it is necessary for another master (e.g. SIMARIS control
and the process control system) to access these devices
and there is no alternative way of access (e.g. a second
communication interface) available, access must take
place through a proxy gateway or a multi-client-capable
gateway! (In this case, a SENTRON PAC 4200 is not suita-
ble as a gateway, as this is a transparent gateway with-
out multi-client functionality.)

8.2 Industrial Ethernet-Based
Fieldbus Systems

As against the Ethernet used in the office area as a
wired data transmission system, the Industrial Ethernet
is adjusted to industrial ambient conditions. Additional
requirements, such as real-time capability, better deter-
minism (e.g. reliable assignment of events and safe
transmission) and the robustness of the Industrial Ether-
net require special data network components (lines,
switches, converters, etc.). Furthermore, special proto-
cols such as PROFINET or Modbus TCP are used
(Ethernet protocol TCP/IP).

Generally, the Ethernet components used in SIVACON S8
switchboards can be applied to all office and industrial
versions of the Ethernet protocol. It is also possible to
use several protocols in parallel (e.g. PROFINET for SI-
MOCODE pro V PN feeders, Modbus TCP for SENTRON
PAC measuring devices or for the 7KN POWERCENTER
3000), as different network services can run simultane-
ously on the same infrastructure. There is also the possi-
bility for the same device to offer several services (e.g.
PROFINET for process control, Webserver for diagnostics
close to the switchboard, and OPC UA [open platform
communications unified architecture] for connection to
an energy management or maintenance system, such as
SIMARIS control, or powermanager, for example).

A typical representative of such devices is

SIMOCODE pro V PN.

8.2.1 PROFINET

PROFINET is standardized in the IEC 61158 and IEC 61784
standard series. In SIVACON S8 switchboards, mainly
PROFINET 10 applications are used. PROFINET 10 follows
the proven PROFIBUS DP master-slave communication.
Tab. 8/4 illustrates the transition from PROFIBUS to
PROFINET for individual network participants.

Besides the mode of operation, PROFINET also defines
the type of network installation. The cables and plug
connectors to be used for PROFINET networks are
defined.

Participant Corresponds in Examples
classification PROFIBUS to P
PROFINET 10 Master class1 Control and protection
Controller (cyclic) systems and controls
PROFINET 10 SIMOCODE, measuring

. Slave . Lo
Device devices for circuit-breakers
PROFINET 10 Master class2 Programming device,
Supervisor (acyclic) visualization

Tab. 8/4: Distribution of the PROFINET devices and their
equivalents in PROFIBUS cubicles
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The corresponding requirements are fixed in the in-

dividual conformance classes (CC) of IEC 61784-2.

¢ CC-A (switchboard automation): Lowest PROFINET
conformance class, which requests a basic PROFINET
functionality

¢ CC-B (machinery control): Enables additional
diagnostics and topology information

¢ CC-C (motion control): Expands the functionality
for using hardware-supported prioritization and
synchronization in order to implement clock-syn-
chronous applications.

In SIVACON S8 switchboards, passive installation compo-
nents such as cables and plug connector are used, which
are permissible for all conformance classes. In this con-
text, the selection of the active network components
(switches) depends on the requirements of the commu-
nication network and the scope of functions of the
connected participants. For the communication functi-
ons of SIMOCODE, CC-A is sufficient if no redundancy
concepts have to be implemented. If higher require-
ments (CC-B or CC-C) must be met, this has to be stipula-
ted by the operator.

8.2.2 Modbus TCP

Modbus TCP corresponds to the Modbus RTU protocol
for the Industrial Ethernet fieldbus. Modbus TCP is a part
of the IEC 61158 standard and is based on a client/server
architecture. By means of protocol converters or gate-
ways such as SENTRON PAC4200 with RS485 module
(Fig. 8/4), older devices with just a serial interface can
be integrated in Ethernet-based systems.

If devices equipped with a MODBUS RTU interface
(e.g. SIMOCODE pro V MR or data cards of the infrared
temperature detection) are connected to a system
with Modbus TCP master (client, for example SIMARIS
control or 7ZKN POWERCENTER 3000), a conversion to
Modbus TCP is required, for example with the help of a
gateway. 3VA circuit-breakers can be connected to
Ethernet-based bus systems via the unitary 3VA-line
system by means of a data concentrator such as
COM100 or COM80O0 (Fig. 8/5).

B Modbus TCP /HTTP

7KM PAC4200
o e

o 5

RS485 with Modbus RTU H

o o

nonvn

3WL+COM16

B e

Temperature 7KM PAC3120
sensor

3VL+ COM21

Fig. 8/4: Connection of Modbus RTU devices via a 7ZKM PAC4200 gateway to the Modbus TCP communication



8.3 Gateways

A gateway is an active network node that can inter-
connect two networks which are incompatible with
each other (electrically or at protocol level).
Gateways have the task to mediate between two net-
works that use different protocols or “bus physics”
(e.g. different data line systems).

For this, the gateway has a separate interface for every
network connected to it, and it can be addressed from
both sides. To enable communication between the two
networks, the gateway converts the protocol of one
network side to the protocol of the other network side.
The protocol conversion is done autonomously and
transparently for the other network participants
(transparent gateway).

This means that the gateway itself does not influence
the use data transmitted between the participants. From
the slave’s point of view, the higher level control (e.g. a
Modbus TCP client) is the master, but not the gateway.
To the contrary, the client/master can access the com-
plete data stock of all slaves.

As a gateway for the connection between Modbus RTU
and Modbus TCP, a SENTRON 7KM PAC4200 measuring
device with RS485 module (up to 31 Modbus RTU
devices can be connected) may be used, for example

(Fig. 8/4). If such a device is already available in the
switchboard, and its gateway function is not required for
other purposes, the additional device is not necessary. It
has to be observed that, if a PAC4200 is used as a gate-
way, only a single Modbus TCP client (master) can access
the Modbus RTU devices. All slaves are accessed sequen-
tially. This means that the effective data transmission
rate depends on the Modbus RTU side, even if the Mod-
bus TCP level would be much faster theoretically.

Likewise, a data concentrator such as COM800 for the
3VA-line or, at a higher level, the SENTRON 7KN POWER-
CENTER 3000 for cloud connection and transition to the
Intranet or Internet, works like a proxy gateway

(Fig. 8/5). Here, the data concentrator acts as master
towards the slaves itself, and reads the data directly.

Web interface SIMARIS

control

Ethernet switch
e. g. SCALANCE

il ~r/ i
=

B Industrial
Ethernet

)

RJ45 patch
_ cable CAT5e
O 3VA-line o
B RS485
(e e =7 =
3] R R o =
3VA via COM800
(up to 8 units)

Fig. 8/5: Communication network with SENTRON 7KN POWERCENTER 3000 as a gateway for connection to the cloud
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In addition, as the name suggests, the total amount of
data from the slaves can be concentrated to several
important data points. These are made available for a
higher-level client for which the data concentrator acts
as a server. This mechanism involves that only the data
the gateway retrieves from the slaves is available for the
Modbus TCP client. Therefore, the gateway becomes a
representative (proxy) for all subordinate slaves. Many
proxy gateways, such as for example the SENTRON

7KN POWERCENTER 3000, can be addressed simultane-
ously by several clients (= multi-client functionality).

In this way, for example, a control system, the SENTRON
powermanager, and SIMARIS control would be able to
access the same data stock.

Nevertheless, the data concentrator must be installed.
Apart from the obligatory settings such as the IP address
and the network parameters, it is also necessary to
select the data to be retrieved from the slaves and make
them available on the TCP side (mapping). The SENTRON
7KN POWERCENTER 3000 can be used here for pre-pro-
cessing (e.g. modification of data formats, scaling). If
slaves are added or removed, the gateway configuration
must be adjusted accordingly. Due to its principle, such a
data concentrator buffers all data, so that the clients can
access them in a faster sequence than would be possible
with a transparent gateway.
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Fig. 8/6: Dimensions and connections of the SENTRON 7KN POWERCENTER 3000 (dimensions in millimeters)



8.4 SIVACON S8-Specific Network
Installation for Ethernet-Based
Protocols

The network installation takes place via active network
components (switches, e.g. SCALANCE). Every partici-
pant is connected through a port of a switch. As connec-
tion cables, Industrial Ethernet cables with the corre-
sponding RJ45 plugs are used. Connections of the Indus-
trial Ethernet cable via terminals are not permissible in
SIVACON S8 switchboards.

Some devices (e.g. SIMOCODE) include integrated
switches with two ports. Such participants can then

be interconnected to a line (SIMOCODE to SIMOCODE)
even without an additional switch.

Such line structures can only be used in the withdrawa-
ble design with restrictions, as a SIMOCODE device in a
disconnected withdrawable unit would interrupt this
line. Also, the failure of the device control voltage of a
SIMOCODE device would lead to a network failure of the
subsequent devices.

In SIVACON S8 switchboards with withdrawable design,
the PROFINET devices in the withdrawable units are
connected to the network via RJ45 plug connectors.

In designs with small withdrawable units, this RJ45 plug
is directly integrated in the control plug housing of the
withdrawable unit. This leads to a reduction to 19 availa-
ble control contacts.

Article number Cable length
6XV1870-3QE30 0.3m
6XV1870-3QE50 0.5m
6XV1870-3QH10 1.0m
6XV1870-3QH20 2.0m
6XV1870-3QH30 3.0m
6XV1870-3QH40 4.0m
6XV1870-3QH60 6.0 m
6XV1870-3QN10 10.0 m
6XV1870-3QN15 15.0 m
6XV1870-3QN20 20.0 m
6XV1870-3QN25 25.0m
6XV1870-3QN30 30.0m
6XV1870-3QN35 35.0m
6XV1870-3QN40 40.0 m
6XV1870-3QN45 45.0 m
6XV1870-3QN50 50.0 m

Tab. 8/5: Industrial Ethernet cable, prefabricated
with two RJ45 plugs (CAT 6A, TP line 4 x 2)

In normal withdrawable units, the plug connector is
additionally integrated at the control plug and does not
lead to a reduction of the control contacts. On every
withdrawable unit compartment there is a RJ45 socket
available. The connection from the withdrawable unit
compartment to the switch in the cubicle is implemented
via Industrial Ethernet standard cables, which are pre-
fabricated and available in different lengths (Tab. 8/5).

It is basically possible to execute the PROFINET connec-
tion of a withdrawable unit twice (for small withdrawa-
ble units only possible for > withdrawable units). In this
way, redundant network connections or two separate
communication networks can be connected to a
withdrawable unit.

For installation of the active network components
(switches) in the cubicle, there is no configuration fea-
ture available. Placing the switch mainly depends on the
cubicle type, the cubicle equipment, and the switch
used. Standardization is therefore hardly possible. Every
switchboard must be configured individually.

Which type of switch will be used depends on the
operator’s network requirements. Basically, a difference
is made between non-configurable (unmanaged) and con-
figurable (managed) switches. Tab. 8/6 shows a selection
of managed and unmanaged PROFINET switches from
Siemens.

SCALANCE  , . Numberof 1 haged
type rticle number ports,' Unmanaged
electrical

XB0O05 ?EBKEOO5_OBAOO_ 5 Unmanaged
XB008 ?iBKZSOOS_OBAO@ 8 Unmanaged
XB112 gig;’”z_OBAOO_ 12 Unmanaged
XB116 giS”&OBAOO_ 16 Unmanaged
XB124 gig?m_OBAOO_ 24 Unmanaged
XC208 DR o208-08A00- g Managed
XC216 2%3216-03;\00- 16 Managed
XC224 3253224—0%00— 24 Managed

Tab. 8/6: PROFINET switches SCALANCE (10/100 Mbit/s)
for cubicle installation
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Unmanaged switches are simple, non-configurable
network switches. They feature the basic functionalities
of an Industrial Ethernet switch. They are suitable for
setting up networks in line or star structure. If there are
no special requirements, this type should be preferred.
Installation can be easily done with plug-and-play.
Unmanaged switches meet the requirements of con-
formance class CC-A.

The functions of conformance class CC-B require man-
aged switches. These switches feature an extended
range of functions for network diagnostics, safety set-
tings, speed optimization, etc. They are suitable for
setting up networks in line, star or ring structure.
Configuration usually takes place via device-internal
webservers or special parameterization programs, and
is generally stored on exchangeable storage media
(C-plug).

Assembly 8PQ6024-2AA88

Busbar top-rear
Cable connection
from the right

Cubicle configuration

Height

Max. number of free
ports: Tree | Ring

100 mm

200 mm

60/56

View (example)
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Fig. 8/7: Mounting option of a SCALANCE switch
with 8 ports for all cubicle types

8PQ6024-3AA00

Busbar top-rear
Cable connection
from the right

At least one port must be provided per switch for the
connection to the higher-level network (tree topology).
In a ring structure, two ports must be provided for this
connection. It is economically more useful to use a
16-port switch than two 8-port switches, as there are
more ports effectively available, and there is less need
for connection cables. To connect the switches with the
terminal devices, prefabricated patch cables can nor-
mally be used. These are available in many graded
lengths in the Siemens portfolio.

To install the switch devices, a separate compartment
should be provided, which is available in two different
heights (100 and 200 mm). The corresponding empty
compartments have to be configured (Tab. 8/7). If this is
not possible for reasons of space, Tab. 8/8 shows mount-
ing options in the cable compartment as well as the head
or foot compartment for the corresponding switch
configurations in the universal outgoing feeder cubicle.
Fig. 8/7 shows the installation of the assembly
8PQ6024-2AA74 for a small switch with 8 ports, as it is
possible in all cubicle types.

8PQ6024-3AA01 8PQ6024-3AA02

Busbar top-rear
Cable connection
from the rear

100 mm

Busbar top-rear
Cable connection
from the rear

200 mm

21118 60/56



8PQ6024-3AA05 8PQ6024-3AA05 2 x 8PQ6024-3AA05

1 x 8 ports 1 x 16 ports 1 x 8 ports + 1 x 16 ports

Ports max.: Tree: 7 | Ring: 6 Ports max.: Tree: 15/ Ring: 14 Ports max.: Tree: 22 / Ring: 20
_______-_. ,.'- =
e | 8 ol

8PQ6024-3AA06 2 x 8PQ6024-3AA06 3 x 8PQ6024-3AA06

1 x 8 ports 2 x 8 ports 3 x 8 ports

Ports max.: Tree: 7 / Ring: 6 Ports max.: Tree: 14 / Ring: 12 Ports max.: Tree: 21 / Ring: 18

8PQ6024-3AA03 or 8PQ6024-3AA03 3 x 8PQ6024-3AA03

8PQ6024-3AA04
1 x 8 ports 1 x 16 ports 1 x 24 ports
Ports max.: Tree: 7 | Ring: 6 Ports max.: Tree: 15/ Ring: 14 Ports max.: Tree: 23 / Ring: 22

T ey

8PQ6024-3AA03 or

8PQ6024-3AA04 8PQ6024-3AA03 3 x 8PQ6024-3AA03
1 x 8 ports 1x 16 ports 1 x 24 ports
Ports max.: Tree: 7 | Ring: 6 Ports max.: Tree: 15/ Ring: 14 Ports max.: Tree: 23 / Ring: 2

8PQ6024-3AA07 8PQ6024-3AA07 8PQ6024-3AA07

1 x 24 ports
(or1x 16 + 1 x 8 ports)

Ports max.: Tree: 23 / Ring: 22
(or Tree: 22 [ Ring: 20)

8PQ6024-7AA01 8PQ6024-7AA01 8PQ6024-7AA01

1 x 24 ports
(or1x16 + 1 x 8 ports)

Ports max.: Tree: 23 / Ring: 22
(or Tree: 22 | Ring: 20)

é > A

i A
8PQ6024-3AA08

1 x 8 ports 1x 16 ports

Ports max.: Tree: 7 / Ring: 6 Ports max.: Tree: 14 / Ring: 12

1 x 8 ports 1 x 16 ports

Ports max.: Tree: 7 | Ring: 6 Ports max.: Tree: 14 / Ring: 12

8PQ6024-3AA08 8PQ6024-3AA0

1 x 8 ports 1 x 16 ports 1 x 24 ports
Ring: 18

Ports max.: Tree: 7 | Ring: 6 Ports max.: Tree: 14 [ Ring: 12 Ports max.: Tree: 21/

Y

8PQ6024-3AA10
1 x 8 ports
Ports max.: Tree: 7 | Ring: 6

-

Tab. 8/8: Mounting options of SCALANCE switches in the cable, head or foot compartment of universal outgoing feeder cubicles
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8.5 Data Visualization and
Processing

The network installation described above transmits data,
information and commands from and to the intelligent
protection, switching and measuring devices as well the
sensors installed in the SIVACON S8 switchboard. Suita-
ble hardware and software, as already briefly presented
in Chapters 8.2 and 8.3, are required for parameteriza-
tion, observation and operation in the low-voltage
power distribution board and in the industrial Motor
Control Center. Fig. 8/8 can only provide a rough classifi-
cation of the components described in the following.
The application advantages are shown for the typical
places of use. It is clear that SIMARIS control as a hu-
man-machine interface (HMI) can offer a wide scope of

functions especially for SIVACON S8 and medium-voltage

switchgear, whereas the Siemens products designed for
specialized tasks can be used for the different product
series from Siemens.

The TIA Portal as an important auxiliary means for com-
missioning enables full access to the complete digitalized
automation, from digital planning through integrated
engineering up to transparent operation, and WinCC is a
PC-based process visualization system that provides the
basis for numerous Siemens tools. For a specific configu-
ration and for more detailed information, also regarding
the numerous other communication and data processing
options offered by Siemens, the expert consultants of
Siemens can provide assistance.

Parameterization, observation and operation in the low-voltage power distribution

Minimum effort
(commissioning)

System
documentation &

archiving

Energy and cost
transparency by
data recording

Increasing failure Power monitoring
safety by continuous | (indicators,
condition monitoring | dashboard, reports)

acc. to
1SO 50001/50003

Location-
independent
use

SIMARIS control

SENTRON powermanager

Location-
wide
use

SENTRON

Use in switchboard / powerconﬁg

production plant

SENTRON 7KN POWERCENTER 3000

Use at the device /
at the machine

Web-
interface

Fig. 8/8: Communication solutions from Siemens for SIVACON S8

Energy management



8.5.1 SENTRON 7KN POWERCENTER 3000

As an open platform for the collection, processing and
signaling of data directly in the switchboard or the Motor
Control Center, the SENTRON 7KN POWERCENTER 3000
(Fig. 816) provides for a consistent connection of the
production to the Internet of Things (IoT). The intelligent
gateway for loT solutions is appropriate for location-
independent monitoring of switchboar d states in low-
voltage power distribution boards, and is designed for
harsh ambient conditions:

¢ 24]7 continuous duty
* For an ambient temperature up to 50 °C
« Satisfies high vibration/shock requirements.

Thanks to the plug-and-operate connection to Insights
Hub and other cloud systems, the 7KN POWER-

CENTER 3000 additionally enables getting started into
new business models for enterprises, for example in the
form of cloud-based services.

Basic features are:

» Capture and storage of individual state, statistical and
measured values as smart data packages with little
effort

* Integration of subordinate, communication-capable
SENTRON measuring devices, circuit-breakers via
Modbus TCP/RTU gateways and other devices via
Modbus TCP

* Data visualization and analysis in a web interface, in
the local power monitoring system SENTRON power-
manager or in the cloud-based open loT operating
system Insights Hub, for example to SENTRON
powermind

* Data security during transmission to the cloud via
protected https-communication, IP-based access
control and other integrated safety measures

Parameterization, observation and operation in the industrial Motor Control Center

Minimum effort
(commissioning)

Energy and cost
transparency by

data recording

Increasing failure
safety by continuous
condition monitoring | dashboard, reports)

Power monitoring
(indicators,

Energy management
acc. to 1ISO 50001 *

Location-
independent
use

SIMARIS control

SIMATIC Energy Manager

Insights Hub App

Location-

SIMATIC Energy Manager

wide
use

SIMATIC Energy Suite

Use in switchboard /
production plant

S7 Energieeffizienz-
Monitor

Use at the device /
at the machine

TIA Portal WinCC

* Baseline management, forecast, batch analysis
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* High switchboard availability thanks to warning
messages in case of failure via e-mail and status infor-
mation accessible at any time

e Web interface with 10 different languages as well as
user login

e Explicit and periodical export of archived data as
“.csv” files

 Support of other cloud systems (e.g. AWS, Azure or
Alibaba Cloud)

e Time synchronization of connected devices

¢ Simple solution for an energy management for
certification according to ISO 50001 / ISO 50003 and
ISO 50006

e The hardware is qualified for international markets
by CE, UL and EAC certification

* Configuration with SENTRON powerconfig.

8.5.2 SENTRON powerconfig

The SENTRON powerconfig software tool is appropriate

for efficient commissioning and diagnostics of communi-

cation-capable SENTRON components. The Windows

PC-based tool facilitates the setting of the devices, which

leads to considerable time savings, in particular when

several devices have to be set. SENTRON powerconfig

offers the following functions:

¢ Parameterization, documentation, operation and
observation in a single software

* Comfortable documentation of settings and
measured values

¢ Clear overview of the available parameters including
plausibility check of input values

* Display of available device states and measured values
in standardized views

¢ Project-oriented filing of device data

* Uniform operation and usability

e Support of the different communication interfaces
(Modbus RTU, Modbus TCP, PROFIBUS, PROFINET)

¢ Update of the device firmware and loading of language
packages (depending on the device).

SENTRON powerconfig is available free of charge at:
http://support.automation.siemens.com/WW/view/
del63452759

8.5.3 SENTRON powermanager

The power monitoring software SENTRON powerman-
ager helps to easily evaluate, archive and monitor the
captured measured values. Reports can be generated in
graphical and tabular form. The Windows software
clarifies the power distribution and enables an analysis
of the captured data. The software platform is a standard
SQL database.

The usual communication networks can be used to
transmit the captured measuring data to the software for
evaluation purposes. The TUV certificate of conformity
confirms that the power monitoring system is suitable
for operation of an energy management system accord-
ing to ISO 50001. The energy data of the most important
measured values is captured via predefined views that
can be visualized immediately after commissioning of
the communications.

The representation and evaluation of the measured
values is done in graphical form through load curves.
Besides peak loads, energy-intensive processes as well as
inefficient consumers become visible. For example, peak
loads can be reduced by initiating the associated meas-
ures, such as intelligent control of thermal consumers. In
addition, the purchasing conditions can be improved,
thus reducing the energy costs.

Starting a power monitoring system can be made with a
simple license that can be flexibly extended according to
the respective customer requirements. With the flexible
license concept, the powermanager power monitoring
software is scalable regarding the size of the system and
additional functions. Moreover, further measuring de-
vices can be integrated into the power monitoring
system.

Highlights with regard to the customer benefit are:

* TUV-tested power monitoring system

* Suitable for use in the infrastructure, industrial appli-
cations, and buildings

* Integration of measuring devices for data capture of
non-electric energy carriers

* Low investment costs and high security of investment

* Reduced engineering expenses during commissioning

* Scalable power monitoring system according to
customer requirements

* Simple connection of other components

* Reduction of energy consumption by detection of
inefficient consumers

* Optimization of energy use by means of specific
measures

* Reduction of energy procurement costs by avoiding
peak loads

* Raising awareness about energy in the enterprise by
transparency.


http://support.automation.siemens.com/WW/view/de/63452759 
http://support.automation.siemens.com/WW/view/de/63452759 

8.5.4 SIMARIS control

SIMARIS control has been conceived as a modular
power visualization system especially for the low-
voltage switchboard SIVACON S8 manufactured by
Siemens, as well as for medium-voltage switchgear
by Siemens.A great advantage is its flexibility of use
regarding infrastructure and industrial solutions
(Fig. 818).

SIMARIS control is perfectly suitable for application in
SIVACON S8 switchboards with integrated fieldbus
system, in particular in Motor Control Centers with
numerous motor feeders, but also for low-voltage
power distribution boards.

To operate this software, an industrial PC system with
the operating system Windows 10 (64-bit version) must
be available, which is either installed in the switchboard
or linked with it. The open system enables the connec-
tion to special power monitoring and evaluation soft-
ware like SENTRON powermanager, or WINCC-based
software. Through a cloud connection, linking to cloud
apps such as SENTRON powermind is also possible, of
course.

Configuration parameters Ordering option

XS 10 devices
S 40 devices
Number of participants
M 80 devices
L 125 devices
XL 180 devices
XXL 500 devices
Industrial PC Yes [ No
PROFIBUS PROFIBUS fines VP04
PROFINET Yes | No
Modbus TCP Yes | No
Modbus RTU 2) Yes 3 / No
License medium Hardware dongle
WLAN access point Yes | No
Indication IACD + AQD No / IACD / IACD + AQD
Indication cooling by fan Yes | No
Insights Hub connection Yes | No

(only Professional license)

) A panel PC with touch display is delivered as standard
2) A gateway is required in the switchboard;

preferred configuration: SENTRON PAC4200
3) With SENTRON PAC4200 as a gateway in one cubicle

of the switchboard

4 Internal arc-fault control device
(IACD, e.g. Arcteq AQ110P/AQ101)
Arc quenching device (AQD, e.g. Arcteq AQ1000)

Tab. 8/9: Options for the SIMARIS control versions

For SIMARIS control there are four license versions
available, with a variety of options (Tab. 8/9):

* Basic

Offline version that makes the project documentation
available via a clear interface; it is delivered together
with the WinCC OA Dongle on a USB stick

Standard

Online version that includes the basic functions for
observation and monitoring of the switchboard; for
equipment options, see Tab. 8/9

Advanced

Measured values captured online can additionally be
archived; extended scope of operations

Professional

In addition to all functions of the Standard and
Advanced version, a server functionality via OPC UA is
integrated (optionally, Modbus TCP server). In this way,
data from the switchboard can be prepared and made
available for other systems (e.g. connection to
SENTRON powermanager or Insights Hub); for this,
higher engineering expenses must be taken into
account.

Furthermore, there is a demo version available that is
delivered without license.

8.5.5 SIMATIC Energy Suite and
SIMATIC Energy Manager

The SIMATIC Energy Suite as an option of the TIA Portal
links the energy management efficiently with the automa-
tion system, and thus also the energy transparency with
the power distribution system for the production. This
software package helps summarize, buffer and visualize
different energy data in a uniform way. With the clearly
simplified configuration of energy-measuring components
from the SIMATIC, SENTRON, SINAMICS, SIRIUS and SI-
MOCODE product families, the configuration effort is
considerably reduced. The automatic generation of the
energy program reduces the configuration expenses for
industrial plants significantly. Thanks to the consistent
connection to SIMATIC Energy Manager, the captured
energy data can be seamlessly extended to a loca-
tion-overlapping energy management system certified
according to ISO 50001 (Fig. 8/9). Highlights are:

 Easy and intuitive configuration instead of
programming

* Automatic generation of the energy program of a
programmable logic controller (PLC)

e Comfortable integration of measuring components
from the Siemens portfolio and other manufacturers

* Integrated into the TIA Portal and the automation
system

e Archiving on WinCC Professional or PLC

* Seamless connection to Energy Manager.
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Configuration information from the SIMATIC Energy Suite

can be directly loaded into the SIMATIC Energy Manager,

without additional configuration effort.

The SIMATIC Energy manager mainly offers functions for

the commercial and corporate consideration of the energy

consumption. To optimize the energy consumption, the

relevant power flows throughout all energy media of the

enterprise must be transparent:

* Creation of energy and material balances

e Calculation of indicators; the key performance indi-
cators (KPI) enable the energetic evaluation and com-
parison of different processes and systems
(benchmarking)

¢ Cost transparency by allocating the energy costs to
the actual perpetrators

* Sensitization of employees regarding the energy
consumption of machinery, processes and systems.

The SIMATIC Energy Manager is available in a Basicand a

PRO version. The Basic version is for getting started and is
just web-based. An upgrade from Basic to PRO is possible
with a license key.

Management

SIMATIC Energy Manager

Processing and monitoring

Apart from the connection to the SIMATIC Energy Suite,
the SIMATIC Energy Manager also offers the latest inter-
face standards, such as WinCC, PCS7, Desigo CC, OPC UA,
OPC DA (DA, HA), OPC HDA, Modbus TCP, ODBC, ASCII or
XML, machine driver to the S7 EE Monitor. The scope of
functions reaches from power monitoring, power con-
trolling, energy accounting, baseline management, and
forecasting to an energy efficiency measure management.
This includes, among others, a comprehensive and easily
usable reporting system, as well as a dynamic widget-
based web dashboard for analyzing or distributing the
captured and prepared data.

The energy data are pre-processed in a real-time
accounting core that can be freely modeled, including
formula editor for the definition and configuration of
new calculation functions (thermal calculation of boiler
plants, quality of CHP plants, etc.).

: EnergyAnaIytlcs ‘

Efficient and economic management of energy
consumption beyond location limits

Consumption display and
monitoring live at the

:
B r:r

i board and SCADA

SIMATIC Energy Suite, WinCC, PC S7, third parties, ...

¥ Wad

Measuring devices

Consumption integrated
in the automation
system

© é A ~

Totally Integrated Power — SIVACON S8 Planning Principles
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Fig. 8/9: Energy management pyramid with SIMATIC Energy Suite and SIMATIC Energy Manager
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9 Further Planning Notes

In the planning phase, installation conditions such as
distances, width of maintenance gangways, weights,
underground, as well as environmental conditions, for
example climatic conditions, and power loss must al-
ready be considered. In particular, the following aspects
should be kept in mind when planning a switchboard:

* Maximally permitted equipment of a cubicle

(for example, number of in-line switch-disconnectors
considering size and load of the in-line unit;
manufacturer information must be observed!)
Minimum cubicle width, considering equipping density,
conductor cross-sections and number of cables (a
wider connection compartment may have to be
selected or an additional cubicle may have to be
configured)

Device derating factors must be observed according to
the manufacturer information! The mounting location,
ambient temperature, and rated current play an
important part (particular attention in case of currents
higher than 2,000 A!)

The dimensioning of compensation systems is very
much governed by the place of use (office, production)
and the network conditions (harmonic content, DSO
specifications, audio frequency, etc.). Up to about 30 %
of the transformer output can be expected as a rough
estimate (in industrial environments) in the absence of
specific criteria for planning.

If switched-mode power supply units are increasingly
used, for example in ICT equipment in office rooms, the
power factor may even turn capacitive. In this context, it
must be observed that these power supply units fre-
quently cause network feedbacks in the form of harmon-
ics, which can be reduced by passive or active filters

* The decision in favor of central or distributed imple-
mentation of compensation is governed by the
network configuration (center of reactive current
sources). In case of distributed arrangement of the
compensation systems, appropriate outgoing feeders
(in-line switch-disconnectors, circuit-breakers, etc.)
shall be provided in the switchboard.
Generator-source networks must not be compensated
if problems may arise in generator control as a result of
compensation control (disconnecting the compen-
sation system during switchover to generator mode or
static compensation adjusted to the generator are
possible)

Choking of a compensation system depends on the
network requirements as well as on those of the
customer and the DSO.

The minimum dimensions for control and maintenance
gangways according to IEC 60364-7-729 must be taken
into account when planning the space required (Fig. 9/3).

9.1 Installation

Installation - distances and gangway widths

When low-voltage switchboards are installed, the mini-
mum distances between switchboards and obstacles as
specified by the manufacturer must be observed (Fig. 9/1).

IP30/31/40/41/54: 100 mm ")

IP43: 150 mm 2 e

5]
)
IB
3

Switchboard

Leave a space of at least 400 mm above the cubicles !

" Back-to-back installation: 200 mm
2 For back-to-back: 300 mm
» While adding of the right cubicle, the protrusion of the main busbar connecting brackets must
be considered!
Top busbar position:
Rear busbar position:

protrusion 90 mm - recommended distances > 150 mm
protrusion 54 mm - recommended distances > 100 mm

Attention:  All dimensions refer to the frame dimensions (nominal cubicle size) !

Fig. 9/1: Distances to obstacles



; +=—2,000 mm D —
e

600 mm 600 mm
700 mm 700 mm 700 mm 700 mm

) Minimum height of passage under covers or enclosures

Fig. 9/2: Gangway widths and passage heights

When using an lifting truck for the insertion of circuit-
breakers, the minimum gangway widths must be
matched to the dimensions of the lifting truck. A re-
duced gangway width within the range of open doors
must be paid attention to (Fig. 9/2). With face-to-face
switchboard fronts, constriction by open doors is only
accounted for on one side. SIVACON S8 doors can be
fitted so that they close in escape direction. The door
hinge can easily be changed later. Moreover, the stand-
ard requires a minimum door opening angle of 90°.

Altitude

The site altitude must not be above 2,000 m above sea
level.

Switchboards and equipment which are to be used in
higher altitudes require that the reduction of dielectric
strength, the equipment switching capacity, and the
cooling effect of the ambient air be considered. Further
information can be obtained from your contact partner
at Siemens.

Minimum

ceEy v GED T Escape direction =

1) 2)

" Circuit-breaker in disconnected position
2 Control element at the cubicle (e.g. knob, lever or switch)

Minimum ) )
gangway width 500 mm Escape direction -

1) Y

" Circuit-breaker fully withdrawn
2 Door fixed in open position

Minimum . .
gangway width 500 mm Escape direction -~

Unfolded
swivel frame
behind the door

Fig. 9/3: Minimum widths of gangways in case of evacuation
acc. to IEC 60364-7-729
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Single-front and double-front switchboards

In the single-front switchboard, the cubicles stand

next to each other in a row (Fig. 9/4 top). EOne or more
cubicles can be combined to a transport unit. Cubicles
within a transport unit have a continuous horizontal
busbar. The cubicles cannot be separated.

In the double-front switchboard, the cubicles stand in

a row next to and behind one another (Fig. 9/4). Double-
front switchboards are only feasible with busbar position
at the rear. The main characteristic of a double-front
switchboard is its cost-efficient construction: The feed-
ers on both operating fronts are supplied by one main
busbar system only. This is also an important contribu-
tion from the viewpoint of sustainability in the design

of energy distribution.

A double-front unit consists of a minimum of two and a
maximum of four cubicles. The width of the double-front
unit is determined by the widest cubicle (1) within the
double-front unit. This cubicle can be placed at the front
or rear side of the double-front unit. Up to three more
cubicles (2), (3), (4) can be placed on the opposite side.
The sum of the cubicle widths (2) to (4) must be equal to
the width of the widest cubicle (1).

One or more double-front units can be combined to a
transport unit. Cubicles within a transport unit have a
continuous horizontal busbar. The cubicles cannot be
separated.

Single-front switchboards

Exceptions:
The following cubicles determine the width of the dou-
ble-front unit and may only be combined with a cubicle
for free configuration (CCS) without distribution busbar,
without SED, without CEP, and without built-in ALPHA
components.
* Longitudinal coupler
* Incoming / outgoing feeder with longitudinal coupler
* Incoming / outgoing feeder with bypass
* Incoming / outgoing feeder 4,000 A,

cubicle width 800 mm
* Incoming / outgoing feeder 5,000 A,

except cable connection
* Incoming / outgoing feeder 6,300 A.

Furthermore, the following has to be observed:

e The incoming feeder / outgoing feeder 5,000 A with
cable connection opposed to the main busbar rear-
bottom is only implemented as a double front and
absolutely requires a special cubicle at the rear

¢ CCS cubicles with a cubicle width of 350 mm or 850
mm as well as corner cubicles cannot be used within
double-front switchboards

* Longitudinal couplers must always be placed at the
front side; otherwise, the electrical busbar intercon-
nection is not possible. At the rear side of longitudinal
couplers there must be an individual CCS cubicle of the
same cubicle width as the coupler; in the case of longi-
tudinal couplers with 5,000 A and 6,300 A, these are
two CCS cubicles (cubicle width 1,400 mm).

Connection
from the
front
T T
With main busbar
o I 11
position at the top CemiaEton
from the

rear

With main busbar
position at the rear

Double-front switchboards

With main busbar
position at the rear (2) (3)

Double-front units

—— Rear wall 1 Door

Fig. 9/4: Cubicle arrangement for single-front (top) and double-front switchboards (bottom)



Foundation frame and floor mounting

The foundation generally consists of concrete, with a

cut-out for cable or busbar entry. The cubicles are posi-

tioned on a foundation frame made of steel girders. In

addition to the permissible deviations of the installation

area (Fig. 9/5), it must be ensured that:

* The foundation is precisely aligned

* The joints of several foundation frames are smooth

e The surface of the frame is in the same plane as the
surface of the finished floor.

—
O v o [l
] ? O
=] PO
| |
= /£1 mm/m
O ]
T
Tmm/m
Fig. 9/5: Permissible deviations in the installation area
] | —Switchboard
Floor plate,
inserted

Box girder of
L’ foundation

‘\ Adjustable post
i Concrete floor

Fig. 9/6: Installation on false floors

—

Foundation frame,
e.g. U-shaped sect
DIN 1026

Screed

Bolt

Alignment shims

Heavy-duty dowe

Concrete floor 1

Fig. 9/7: Foundation frame fixing on concrete

Two typical examples for switchboard installation are:
* Installation on a false floor (Fig. 9/6)
¢ Foundation frame mounted on concrete

(Fig. 917).

The fixing points on the foundation frame can be found
in Fig. 9/8 for single-front and double-front
switchboards..

Single-front switchboards

Alternatively to A

A
A
214.8
A A
& & A
D-50| D
350
Y
Y \ 4
25 | | W - 50 || 25
75 W-150
W +2-1
Double-front switchboards
A A
A
350
Y
X D-50| D
A
350
Ll
A \
25|, W - 50 . st
_| 75 W-150
W +2-1

Dimensions in mm:
W: Width
D: Depth
X: For switchboards with increased requirements only
(e.g. earthquake, ship, offshore)
4 Holes with @ = 14.8 mm

A,

Fig. 9/8: Fixing points of single- and double-front switchboards

Supporting structure required below the cubicle
according to the cubicle weights
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Fig. 9/9 hows the dimensions for a corner cubicle.
Dimensions in mm are referred to the cubicle width W
and cubicle depth D.

Cable entry

Depending on the busbar position and on the positioning
of the cable connection, different cable entry areas are
provided for the individual cubicles of the SIVACON S8.
The views in Fig. 9/10 show the cable entries for busbar
position at the top in single-front switchboards for cable
connection from the front or from the rear, and in Abb.
Fig. 9/11 those for busbar position at the rear. Fig. 9/12
shows the cable entry areas for double-front switch-
boards and busbar position in the center.

Cable connection, front

Cubicle depth B D
500 350 500
600 450 600
8001/ 1,200 650 800
All dimensions in mm
. 75 B Holes
~ —7x014.8
M12
25 |
1
o
o o
G I
=4 0
- ,\i
- <
2 l
350 a 25
100 D

Fig. 9/9: Fixing points for the corner cubicle

y w -~ _ W = 800 N
y
ol 120 D |50 100‘
> e > e v
A /
300 300
B W-100 - N 500 | W-700 |
50 NE
Y y Y \
.

Front of switchboard

Cable connection, rear

Cubicle with lateral cable space

OFFW - cubicle with cable gland box

_ W =600 _
50v i
i
A
- W > D= 200
\
A ° o A
[
300 300
B W-100 - B W - 100 _
y
50 D=800/ 50 D =800
TE 1,200 TE
A A
W - 100 N - W -100 ~
50 50
\ 4 Y \
Y ° ° v

A A

Front of switchboard

Fig. 9/10: Cable entry for cubicles with busbar position at the top

[

V

N\

Dimensions in mm:
W: Width
D: Depth

Openings in the
fixing plane for cable
and busbar entry

Areas only conditionally
suitable for cable entry



W _ W = 800
A
| |50 D | [ 50
L
300 300
W -100 N 500 L w-700 |
< N >
50 50
v Y y

Cubicle with lateral cable space

Front of switchboard

Fig. 9/11: Cable entry for cubicles with busbar position at the rear

_ W W = 800
4
A
| | 50 300 > 1«22 300
 w-100 w700 || R 500
< > N
Y
D
/
300 300
W- 100 N 500 _w-700 | |
50 \ 50
\ Y Y
Y

Cubicle with lateral cable space

Front of switchboard

Fig. 9/12: Cable entry for double-front cubicles with busbar position in the center

Dimensions in mm:
W: Width
D: Depth

|:| Openings in the
fixing plane for cable

and busbar entry

w gur:g tflznf(tj)irt i(?antjil !ye ntry

7

Dimensions in mm:
W: Width
D: Depth

|:| Openings in the
fixing plane for cable

and busbar entry

Y Only conditionally
\\\\\ suitable for cable entry

7
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9.2 Weights and Power Losses

Weight data in Tab. 9/1 is for orientation only. The same Power losses of additional auxiliary devices may also
applies to the power losses specified in Tab. 9/2 his data have to be taken into consideration. Further information
represents approximate values for a cubicle with the can be obtained from your contact partner at Siemens.
main circuit of functional units for determination of the

power loss to be dissipated from the switchboard room.

Cubicle dimensions g g
Rated current Average weights of the cubicles

Height Width Depth including busbar (without cables)
Circuit-breaker cubicles
400 mm 340 kg
500 mm 630-1,600 A
600 mm 390 kg
600 mm 510 kg
600 mm 2,000- 3,200 A
2,200 mm 800 mm 545 kg
600 mm
800 mm 4,000 A 770 kg
800 mm
1,000 mm 800 mm 4,000-6,300A 915 kg
Universal / fixed-mounted design
500 mm 400 kg
2,200 mm 1,000 mm 600 mm 470 kg
800 mm 590 kg
In-line design, fixed-mounted
600 mm 600 mm 360 kg
2,200 mm
800 mm 800 mm 470 kg
In-line design, plug-in
500 mm 415 kg
2,200 mm 1,000 mm 600 mm 440 kg
800 mm 480 kg
Reactive power compensation
500 mm 860 kg
2,200 mm 800 mm 600 mm 930 kg
800 mm 1,050 kg

Tab. 9/1: Weights (orientation values) for selected cubicles

Power loss (approx. value) PV Power loss (approx. value) PV
3WA circuit-breaker design 3VA circuit-breaker design
(withdrawable unit) 100% rated 80% rated (withdrawable unit) 100% rated 80% rated
oper. current oper. current oper. current oper. current
3WA1106 (630 A, size I) 215 W 140 W 3VA1563 (630 A) 180 W 144 W
3WA1108 (800 A, size I) 345 W 215 W 3VA1580 (800 A) 240 W 192 W
3WA1110 (1,000 A, size I) 540 W 345 W 3VA1510 (1,000 A) 330 W 264 W
3WA1112 (1,250 A, size 1) 730 W 460 W 3VA2563 (600 A) 144 W 115 W
3WA1116 (1,600 A, size |) 1,000 W 640 W 3VA2580 (800 A) 231 W 185 W
3WA1220 (2,000 A, size II) 1,140 W 740 W 3VA2510 (1,000 A) 330 W 264 W
3WA1225 (2,500 A, size Il) 1,890 W 1,210 W Fixed-mounted design P\, =approx. 600 W
3WA1232 (3,200 A, size Il) 3,680 W 2,500 W In-line design, fixed-mounted P, = approx. 600 W
3WA1340 (4,000 A, size IIl) 4,260 W 2,720 W In-line design, plug-in P\ =approx. 1,500 W
3WA1350 (5,000 A, size lll) 5,670 W 3,630 W Withdrawable design P, = approx. 600 W

Reactive power

3WA1363 (6,300 A, size Ill) 8,150 W 5,220 W q Power loss (approx. value) Py
compensation
Unchoked 1.4 W/ kvar
Choked 6.0 W [ kvar

Tab. 9/2: Power losses for SIVACON S8 cubicles (orientation values)
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9.3 Environmental Conditions

The climate and other external conditions (natural for-
eign substances, chemically active pollutants, small
animals) may affect the switchboard to a varying extent.
The influence depends on the air conditioning equip-
ment of the switchboard room.

According to IEC 61439-1, environmental conditions for
low-voltage switchboards are classified as:

* Normal service conditions (IEC 61439-1, Clause 7.1)

* Special service conditions (IEC 61439-1, Clause 7.2).

SIVACON S8 switchboards are intended for use in the
normal environmental conditions described in Tab. 9/3.

If special service conditions prevail (Tab. 9/4), special
agreements between the switchboard manufacturer and
the user must be reached. The user must inform the
switchboard manufacturer about such extraordinary
service conditions.

Special service conditions refer to, for example:

* Data about ambient temperature, relative air humidity
and/or altitude, if this data deviates from the normal
service conditions

Environmental

Environmental parameters including their limit values

* The occurrence of fast temperature and/or air pressure
changes, so that extraordinary condensation must be
expected inside the switchboard

* An atmosphere which may contain a substantial pro-
portion of dust, smoke, corrosive or radioactive com-
ponents, vapors or salt (e.g. H2S, NOx, SO2, chlorine).

The occurrence of severe vibrations and impacts is
considered in Section 10.3.

In case of higher concentrations of pollutants

(class > 3C2), reducing measures are required,

for example:

* Air intake for the service room from a less
contaminated point

* Exposing the service room to slight overpressure
(e.g. injecting clean air into the switchboard)

* Air conditioning of switchboard rooms
(temperature reduction, relative air humidity < 60 %,
if necessary, use pollutant filters)

* Reduction of temperature rise
(oversizing of switching devices or components
such as busbars and distribution busbars).

Further information can be obtained from your contact
partner at Siemens.

conditions Class (definition acc. to IEC 60721-3-3) R
Minimum temperature of the air -5°C 0.3
. . +40°C3
Maximum temperature of the air +35°C (24-h mean) 23
Minimum relative air humidity 5 %
Maximum relative air humidity 95 %
. ) . - At 40°C: 50 % 3
Examples for relation (air temperature — air humidity) At 20 °C: 90 %
Minimum absolute air humidity 1g/m3
Maximum absolute air humidity 29 g/m3
lliraiiie 3K4 Speed of temperature change 0.5 °C/min
Minimum atmospheric pressure 70 kPa
Maximum atmospheric pressure 106 kPa
Sunlight 700 W/m?2
Heat radiation None
Condensation Possible LTJSbtiaclllgtI'lloer;toefr
Wind-borne precipitation No
. See special
Wik (et ) service conditions
Formation of ice No

1) According to IEC 60721-3-3, a minimum temperature of +5 °C is permissible

2) Higher values are permissible on request

3) Data in accordance with IEC 61439-1; any other, not identified values in accordance with IEC 60721-3-3

Tab. 9/3: Normal service conditions for SIVACON S8 switchboards
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1g/m3 29 g/m3
70 kPa 106 kPa
700 W/m2

None

Conditions for transport, storage and installation

If the ambient conditions for transport, storage or humidity), the measures required for proper treatment of
installation of the switchboard deviate from the normal the switchboard must be agreed upon between
service conditions listed in Tab. 9/4 (for example, an manufacturer and user.

excessively low or high value for temperature or air

Presence of salt mist

0.3 mg/m3 1.0 mg/m3
0.1 mg/m3 0.5 mg/m3
0.1 mg/m3 0.3 mg/m3
0.1 mg/m3 0.5 mg/m3
0.01 mg/im3 0.03 mg/im3
1.0 mg/m3 3.0 mg/m3
0.05 mg/m3 0.1 mg/m3
0.5 mg/m3 1.0 mg/m3

Presence of mold, fungus, etc.

Presence of rodents and other animals
harmful to products, excluding termites

0.01 mg/m3

o
IS
3
Q
=
3
w
>
IS5

300 mg/m3
0.4 mg/m3
15 mg/(m3-h)

352

1) Class designation, environmental conditions and limit values based on IEC 60721-3-3:1994

Tab. 9/4: Special service conditions for SIVACON S8 switchboards
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10 Conformance to Standards and

Design Verification

10.1 Product Standard IEC 61439-2
Low-voltage switchboards, or power switchgear and
controlgear assemblies according to the standard, are
developed and manufactured according to the stipula-
tions of IEC 61439-2, and their compliance with the
standard is verified. In order to provide evidence that the
switchboard is fit for purpose, this standard requests
two main forms of verification — design verifications

and routine verifications.

Design verifications are tests carried out during the
development process and are the responsibility of

the original manufacturer (developer). Routine verifica-
tions must be performed by the manufacturer of the
power switchgear and controlgear assembly (original
equipment manufacturer) on every manufactured
switchboard prior to delivery.

Design verification test

The SIVACON S8 low-voltage switchboard offers safety
for personnel and equipment by means of design verifi-
cation (Tab. 10/1) with tests according to IEC 61439-2.
Its physical properties are rated in the test area both for
operating and failure situations and ensure maximum

The table shows all verifications required by the
standard. They can be delivered by three alternative
possibilities.

1. Strength of materials and parts

2. Degree of protection of enclosures

3. Clearances and creepage distances

4. Protection against electric shock
and consistency of protective conductor circuits

5. Installation of operational equipment

6. Internal electrical circuits and connections

7. Connections for conductors inserted from outside
8. Insulation properties

9. Temperature-rise limits

10. Short-circuit withstand strength

11. Electromagnetic compatibility (EMC)

12. Mechanical function

personnel and switchboard safety. Design verifications
as well as routine verifications are a decisive part of
quality assurance, and the prerequisite for CE marking
according to the EU directives and laws.

Verification of temperature rise

One of the most important verifications is the ,verifica-
tion of temperature rise”. Thereby it is verified that the
switchboard is fit for purpose when the temperature
rises due to power loss. In view of the ever increasing
rated currents, together with higher requirements relat-
ing to the degree of protection and internal separation,
this is one of the greatest challenges for the switch-
boards. According to the standard, this verification can
be performed by calculation up to a rated current of
1,600 A. For SIVACON S8, this verification is always
performed by testing. Rules governing the selection of
the test specimens (worst-case test), as well as the
testing of complete switchgear and controlgear assem-
blies, ensure that the entire product range is systemati-
cally covered and that this verification always includes
the devices. This means that testing randomly selected
test specimens suffices just as little as replacing a device
without repeating the test.

Verification
by means of
test

<N X X

SN N N N

1) Effectiveness of the switchgear and controlgear assembly in case of external faults

2) Only impulse strength
3) Comparison with an already tested design

Tab. 10/1: Tests for design verification according to IEC 61439-1 and IEC 61439-2

Verification
by means of
calculation

Up to 1,600 A

Conditionally3

Verification
by means of
design rules

i
v
v'2)
Up to 630 A3
Conditionally3

v



10.2 Arcresistance

Even though arc faults rarely occur in design verified
low-voltage switchboards, their effects are still grave,

as they can cause serious personal injury and equipment
damage, and produce high downtime costs. Caused, for
example, by foreign objects, pollution, animals, or incor-
rect work operations, an arc fault releases a high amount
of energy with extreme heat development and a pres-
sure wave within a short period of time.

To minimize these risks, SIVACON S8 provides a compre-
hensive, modular arc fault protection concept (Fig. 10/1)
The following two principles apply to all measures de-
fined for the protection of personnel and switchboard:

1. Preventing arc faults

2. Keeping the effects of residual risks from an arc fault
as low as possible

Design of the switchgear and
controlgear assembly
according to IEC 61439-2

« Design verification by means
of test
* Form of internal separation

Uniform design and
operating concept

Clearly defined functional
compartments and inscription
Uniform operating concept for
circuit-breaker design and
withdrawable design

Common measures to avoid arc faults are, for example:

* Constructional measures (Fig. 10/2), whose function is
proved by a design verification according to
IEC 61439-2

* Application-conforming dimensioning of the
switchgear and controlgear assembly already during
the planning phases (dimensioning and engineering
tools such as the SIMARIS Suite simplify this task)

e Form of internal separation (see IEC 61439-2) as
protection against access to hazardous parts or ingress
of solid foreign objects

* Insulation of conductors, partitions and shutters, as
well as their testing for protection against hazardous
electrical effects (Fig. 10/3)

* Uniform operation concept, adequate protective
equipment and tools, as well as appropriate training of
the operators.

* MaBnahmen zur Minderung der Auswirkungen von
Storlichtbégen sind zum Beispiel:

Application-conforming
dimensioning of the switchgear
and controlgear assembly

+ Dimensioning and engineering
tools from the SIMARIS family

Prevention of arc faults

Minimization of risks
v
High availability

Mitigation of arc faults

Arc fault tested zones
in compliance with IEC/TR 61461

Fig. 10/1: Tasks and objectives of the arc fault protection

Arc ignition protected zones
in compliance with IEC/TR 61461

Extended arc fault protection
in compliance with IEC/TS 63107

* Active arc fault protection
system with verification of
functionality and false
tripping safety by
means of test

Totally Integrated Power — SIVACON S8 Planning Principles
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Measures to mitigate the effects of arc faults are, for

example:

* Pressure relief measures and suitable dimensioning of
the enclosure

* Arc barriers (Fig. 10/2)

¢ Systems for arc detection and arc quenching

* Constructional limitation of the arc fault effects to
defined areas with verification by test in accordance
with IEC/TR 61641

* Distance extension by remote operation instead of
operation directly in front of the equipment

e Material strength of the enclosure parts, quality of the
locking system

 Use of suitable fuses in combination with switching
devices to limit the short-circuit current and the fault
duration (already supported in the planning phases by
a dimensioning tool such as SIMARIS design)

* Racking of the contact system of a withdrawable unit
to or from service position only with closed front door

* Personal protective equipment and training of
operators.

If the switchgear and controlgear assembly is supplied
by a transformer, an arc duration of 300 ms should be
considered in order to enable disconnection by a
high-voltage protection device.

Totally Integrated Power — SIVACON S8 Planning Principles

Fig. 10/2: Arc barrier in SIVACON S8



Verification of functionality in the event of an
arc fault

The test under conditions of arcing due to an internal
fault is done according to IEC/TR 61641. For the evalua-
tion of test results, criteria are applied which are summa-
rized in arcing classes (Tab. 10/2).

Passive arc fault protection

The principle of a passive arc fault protection is based on
preventing the occurrence of an arc fault. The use of
insulating materials (e.g. Teroson), which are wrapped
around live bare conductors (Fig. 10/3), of covers, shut-
ters, etc. prevents the development of parallel arcs.
Depending on the requested availability, this principle
can be applied in several steps, from limiting the effects
of an arc fault in a cubicle, through their limitation to a
functional compartment, and up to their limitation to the
place of origin.

Doors and covers do not open

No parts of the switchgear and
controlgear assembly are ejected

No holes as a result of an arc fault burning
3 through the external parts of the enclosure
declared to be freely accessible

The indicators do not ignite; limited access for
authorized personnel in work clothes

(cretonne 150 g/m?2)

The indicators do not ignite; unlimited access for
untrained or unskilled persons

in light summer clothes (batiste 40 g/m?2)

The protective conductor circuit for accessible
parts of the enclosure is still effective

The arc fault is limited to the defined area of the
switchgear and controlgear assembly

Emergency operation of the remaining
switchgear and controlgear assembly is possible

7 after the fault has been cleared and/or affected
functional units have been disconnected or
removed

Arcing class A
Personnel protection

Fig. 10/3: Insulated main busbar in the SIVACON S8
(N insulation optional)

Arcing class B
Personnel and
switchboard
protection

Arcing class C
Personnel and
switchboard
protection

The arc fault is confined
to the area within the
switchgear and
controlgear assembly

A

The arc fault is confined
to a defined area
within the

switchgear and
controlgear assembly.
Limited operation

is possible after

the fault.

The arc fault is confined
to a defined area
within the switchgear
and controlgear
assembly

Tab. 10/2: Characteristics under conditions of internal arcing and classification according to IEC/TR 61641

Totally Integrated Power — SIVACON S8 Planning Principles
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Active arc fault protection

An arc fault causes a flash of light which is detected by
an optical sensor (Fig. 10/4). At the same time, the qijqr | Tnternalarc fault

. . . — —p|  control device < — —
current transformers register a quick current increase. [ (1ACD) | optical
Both events are reported to an internal arc fault control : T 1 | sensors
device (IACD) and, if they occur simultaneously, they are | : I \
recognized as an arc fault. The energy converted in an ¢-- | \

ing device (AQD) (Fig. 10/5) and the incoming circuit- '\\
breaker. By tripping the AQD, a low-impedance current
path is established. The residual current / short-circuit
current flows along this path and withdraws energy from L———— Arc quenching
the arc. This current path is maintained until the incom- Tripping 1~ [ deviee
ing circuit-breaker interrupts the short-circuit current

(Fig. 10/6).

|
|
|
internal arc fault is reduced by tripping the arc quench- “«— — — — | y\
\ Tripping 2 |
l
' ~~
|

Fig. 10/4: Function of the active arc fault protection for
The active arc fault protection system reduces the en- SIVACON s8
ergy converted during an arc fault, and thus additionally
mitigates the effects on the low-voltage switchgear and
controlgear assemblies. The integration and testing of
the active arc fault protection system of SIVACON S8 is
done according to IEC/TS 63107 with the following
objectives:
¢ Correct functioning of all components of the active
arc fault protection system within the low-voltage
switchgear and controlgear assembly
¢ Prevention of false tripping, for example by switching
arcs from open circuit-breakers
« Test of the lower and maximum tripping threshold
(smallest and maximum residual current)
* Behavior of the system immediately after switching on.

ARCTEQ AQ 100 DEHNshort

Fig. 10/5: AQD systems (AQ 100 and DEHNshort) for SIVACON S8

Light signal sensors

1} =

.. EnN m

L8

Current transformer

Fig. 10/6: Design of the arc fault protection system in SIVACON S8
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10.3 Seismic Withstand Capability
and Seismic Requirements

The SIVACON S8 low-voltage switchboard is available in
earthquake-proof design for seismic requirements.

The tests examine its operability and stability during and
after an earthquake. The results of the seismic tests are
divided into three categories according to Tab. 10/3.

Test specifications

¢ [EC 60068-3-3, English version from 1993:
Environmental testing; seismic test methods for
equipments; guidance

* [EC 60068-2-6, English version from 2008:
Environmental testing: Tests - Test Fc: Vibration
(sinusoidal)

* [EC 60068-2-57, English version from 2015:
Environmental testing: Tests - Test Ff: Vibration -
Time-history and sine-beat method

* KTA 2201.4, 2000: Design of Nuclear Power Plants
against Seismic Events

¢ [EC 60980, 1989: Recommended practices for seismic
qualification of electrical equipment of the safety
system for nuclear generating stations

* UBC, Uniform Building Code, 1997: Chapter 16,
Division IV.

Testing is performed in three axes with independently
generated time histories in three axes in accordance with
IEC 60068-2-57.

Category 1: Operability during the _
earthquake =05 g ()

Category 2: Operability after the earthquake a;=0.75 g (ZPA)

Category 3: Stability a;=1.06 g (ZPA)

a;= floor acceleration (acceleration in the mounting plane
of the switchboard)

ZPA = zero period acceleration

g= ground acceleration = 9.81 m/s?

Tab. 10/3: SIVACON S8 system characteristics under
earthquake condition

Acceleration values

There is a simple interrelation between floor
acceleration af and local ground acceleration ag:
ar=K-ag

with amplification factor K according to Tab. 10/4.
Ground acceleration depends on the local seismic
conditions.

If the switchboard is installed at ground level and di-
rectly on the ground-level foundation, this acceleration
factor — provided that there are no further specifications
— can be regarded as the acceleration which acts on the
mounting plane of the switchboard (K =1, a; = ag).

Depending on how the switchgear and controlgear
assembly is fastened, an amplification of the ground
acceleration becomes effective. This dependency is
taken into account with the amplification factor K
(Tab. 10/4).

If there is no information about the floor acceleration or
the installation of the switchboard, K= 2 is applied,
meaning double the value of the specified ground accel-
eration is regarded as the stress the switchboard will be
exposed to.

If there are no specifications regarding the directional
assignment of the acceleration parameters, the values
are referred to the horizontal directions (x, y).
Conforming to international standards, the vertical
accelerations are lower and are usually factored in with
0.5 to 0.6 times the horizontal acceleration.

K factor Fixing of the switchboard
On rigid foundations or supporting structure of
1.0 . .
high stiffness
1.5 Rigidly connected with the building
50 On stiff supporting structure which is rigidly
’ connected with the building
3.0 On supporting structure of low stiffness,

connected with the building

Tab. 10/4: Acceleration factor K for SIVACON S8
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Comparison of seismic requirements

There are numerous international and national standards
referring to the classification of seismic requirements.
Classification varies greatly in these documents. For this
reason, the specification of an earthquake zone always
requires reference to the relevant standard or classifica-
tion. With regard to the requirements placed on
SIVACON S8 switchboards, it is therefore advantageous
to specify the floor acceleration.

Ground acceleration a, in m/s?

Or, if this information is not available, the ground accel-
eration in the vicinity of the building accommodating the
installation should be given. Fig. 10/7 shows the relation
of the seismic categories 1, 2 and 3 from Tab. 10/3 to the
known earthquake classifications and seismic scale
divisions.

14
X
12 —
10 —
8 IX
6 —-- L. .....L..n e S e S e,
4. I
2 — Vil
VI
V
0 LIV
I[EC60721-2-6 |EC60068-3-3 UBC JMA SIAV 160 Richter Mod. Mercalli  MSK
Legend:
I[EC 60721-2-6  Zone classification acc. to the "Map of natural hazards by Munich Reinsurance"
I[EC 60068-3-3  Class of ground acceleration "AG" in g acc. to Table 3 of this standard
UBC Zone classification acc. to the Uniform Building Code (International Conference of Building Officials)
IMA Japan Meterological Agency; 1951
SIA Swiss association of engineers and architects
Richter Richter scale
Mod. Mercalli  Modified Mercalli scale; 1956
MSK Medvedev-Sponheur-Karnik scale; 1964
Catx/K=y Category 1, 2 or 3 for a,acc. to Tab. 10/3 and factor K equal to 1.0 or 2.0 acc. to Tab. 10/4

Fig. 10/7: Comparison of seismic scales for the classification of seismic response categories of SIVACON S8



10.4 Declarations of Conformity and
Certificates

With a Declaration of Conformity, the manufacturer of
the low-voltage switchboard confirms that the require-
ments of the directive or standard referred to in this
declaration have been fulfilled.

Further information about such declarations of conform-
ity and certificates (Fig. 10/8 to Fig. 10/10 are examples
of such documents) can be obtained from your contact
partner at Siemens.

CE marking and EU declaration of conformity

The CE marking is a label affixed under the sole responsi-
bility of the manufacturer. The declaration of conformity
confirms compliance of products with the relevant basic
requirements of all Directives of the European Union
(EU) applicable to this product.

Low-voltage switchboards — named power switchgear
and controlgear assemblies in the product standard

IEC 61439-2 — must comply with the requirements of the
Low Voltage Directive 2014/35/EU and the EMC Directive
2014/30/EU. The CE marking is a mandatory condition for
placing products on the markets of the entire European
Union. The associated declarations of conformity for the
SIVACON S8 low-voltage switchboard can be found on
the following pages.
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SIEMENS

Diese Erklarung bescheinigt die
Ubereinstimmung mit den
genannten
Normen/Spezifikationen, ist jedoch
keine Beschaffenheits- oder
Haltbarkeitsgarantie.

Die Sicherheitshinweise der
mitgelieferten
Produktdokumentation sind zu
beachten.

This declaration certifies the

li; with the indicated
standards/specifications but does
not imply any warranty for
properties.

The safety instructions of the
accompanying product
documentation shall be observed.

Siemens Aktiengesellschaft

Konformitatserklarung

Declaration of Conformity
Nr. EK 0030.02de

No.

Siemens AG/ SIDS
Wir

We (Name des Herstellers / manufacturer’s name)

Mozartstrasse 31 C
D-91052 Erlangen

(Anschrift / address)

erklaren in alleiniger Verantwortung, da das (die) Produkt(e)
declare under our sole responsibility that the product(s)

SIVACON S8
Niederspannungs-Schaltgeriatekombinationen
SIVACON S8

Low-voltage switchgear and controlgear assemblies

(Bezeichnung, Typ oder Modell /
name, type or model)

mit folgenden normativen Dokumenten Ubereinstimmt (Ubereinstimmen):
is (are) in conformity with the following normative documents:

IEC 61439-2 Edition 3.0 2020-07

EN IEC 61439-2:2021-05
VDE 0660-600-2:2021-10

(Titel und/oder Nr. sowie Ausgabedatum odes normativen Dokumentes /
Title and/or number and date of issue of the normative document)

Dies wird nachgewiesen durch die folgenden bestandenen Priifungen:
This is documented by the following tests passed:

Bauartnachweise nach Kapitel 10 der oben
genannten Normen (siehe Anlage)

Design verifications according to chapter 10 of the above
mentioned standards (see annex)

Leipzig 01.01.2022
Ort / place Datum der Ausstellung / Date of issue

Pierre Wohlgemuth

Cenanovic BT,

Ad nan Datum: 2022.06.23 13:01.25 +0200

10200

Adnan Cenanovic

Name / name

Head of Development, S| EA R&D LVS

Unterschrift / signature Name / name

Unterschrift / signature

Head of Product Management, S| EA PLM LVSB

Funktion / function

Funktion / function

Siemens Aktiengesellschaft: Vorsitzender des Aufsichtsrats: Jim Hagemann Snabe; Vorstand: Roland Busch, Vorsitzender; Cedrik Neike,
Matthias Rebellius, Ralf P. Thomas, Judith Wiese; Sitz der Gesellschaft: Berlin und Miinchen, Deutschland; Registergericht: Berlin-
Charlottenburg, HRB 12300, Miinchen, HRB 6684; WEEE-Reg.-Nr. DE 23691322

Fig. 10/8: EU Declaration of Conformity for SIVACON S8 in respect of the Low Voltage and EMC Directives
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SIEMENS

Anlage zur Konformitatserklarung

Annex to Declaration of Conformity

Nr.  EK 0030.02de Seite 1/2

No.

Page

Durchgefiihrte Bauartnachweise nach IEC 61439-2 / EN 61439-2 / VDE 0660-600-2:
Design verifications performed according to IEC 61439-2 / EN 61439-2 / VDE 0660-600-2:

10.2.2

Korrosionsbestandigkeit
Resistance to corrosion

10.2.3.2

Nachweis der Widerstandsfahigkeit von Isolierstoffen gegen auRergewdhnliche
Warme und Feuer aufgrund von inneren elektrischen Wirkungen

Verification of the resistance of insulating materials to abnormal heat and fire due to
internal electric effects

10.2.5

Anheben
Lifting

10.2.6

Schlagprifung (IK-Code)
Mechanical impact (IK code)

10.2.7

Aufschriften
Marking

10.2.8

Mechanische Funktion
Mechanical operation

10.3

Schutzart von Gehdusen
Degree of protection of assemblies

10.4

Luft- und Kriechstrecken
Clearances and creepage distances

10.5.2

Durchgéangigkeit der Verbindung zwischen Kérpern der Schaltgeratekombination
und Schutzleiterkreis

Effective earth continuity between the exposed conductive parts of the ASSEMBLY and the
protective circuit

10.5.3

Kurzschlussfestigkeit des Schutzleiterkreises
Short-circuit withstand strength of the protective circuit

10.6

Einbau von Betriebsmitteln
Incorporation of switching devices and components

10.7

Innere elektrische Stromkreise und Verbindungen
Internal electrical circuits and connections

10.8

Anschliisse fiir von au3en eingefiihrte Leiter
Terminals for external conductors

10.9.2

Betriebsfrequente Spannungsfestigkeit
Power-frequency withstand voltage

10.9.3

Stolispannungsfestigkeit
Impulse withstand voltage

10.10

Nachweis der Erwarmung
Verification of temperature rise

10.11

Kurzschlussfestigkeit
Short-circuit withstand strength

10.12

Elektromagnetische Vertraglichkeit (EMV)
Electromagnetic compatibility (EMC)

Fig. 10/9: Declaration of Conformity for SIVACON S8 regarding design verification - Annex Page 1/2
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SIEMENS

Anlage zur Konformitéatserklarung

Annex to Declaration of Conformity

Nr.  EK 0030.02de Seite 2/2
No. Page
Anmerkungen:

Remarks:

Die einzelnen Nachweise sind jeweils in einem Typprifbericht dokumentiert. Diese Typprifberichte
liegen beim Hersteller vor.

Each of the individual verifications is documented in a type test report. These type test reports are available at
the manufacturer.

Nachweise der Warmebestéandigkeit von Gehausen nach Kapitel 10.2.3.1 sind nur fir Gehause aus
Isolierstoffen erforderlich. Die Geh&ause von SIVACON S8 bestehen aus beschichtetem Stahlbech.

Verification of the thermal stability of enclosures according to clause 10.2.3.1 is only required for enclosures
manufactured from insulating material. The enclosures of SIVACON S8 are manufactured from coated sheet
steel.

Nachweise der Bestandigkeit gegen ultra-violette (UV-)Strahlung nach Kapitel 10.2.4 sind nur fur
Gehause fiir Freiluftaufstellung erforderlich. SIVACON S8 ist ausschlieBlich fiir Innenraumaufstellung
vorgesehen.

Verification of the resistance to ultra-violet (UV) radiation according to clause 10.2.4 is only required for
enclosures intended to be installed outdoors. SIVACON S8 is only intended for indoor installations.

EMV-Prifungen sind nicht erforderlich, wenn die Anforderungen der oben genannten Normen,
Abschnitt J.9.4.2 a) und b), eingehalten werden.

No EMC tests are required if the conditions of clause J.9.4.2 a) and b) of the above mentioned standards are
fulfilled.

Siemens Aktiengesellschaft

Leipzig 01.01.2022
Ort / place Datum der Ausstellung / Date of issue

oi
or
o
0:

Pierre Wohlgemuth Adnan Cenanovic

Name / name Unterschrift / signature Name / name Unterschrift / signature
Head of Development, SI EA R&D LVS Head of Product management, S| EA PLM LVSB
Funktion / function Funktion / function

Siemens Aktiengesellschaft: Vorsitzender des Aufsichtsrats: Jim Hagemann Snabe; Vorstand: Roland Busch, Vorsitzender; Cedrik Neike,
Matthias Rebellius, Ralf P. Thomas, Judith Wiese; Sitz der Gesellschaft: Berlin und Miinchen, Deutschland; Registergericht: Berlin-
Charlottenburg, HRB 12300, Miinchen, HRB 6684; WEEE-Reg.-Nr. DE 23691322

Fig. 10/10: Declaration of Conformity for SIVACON S8 regarding design verification - Annex Page 2/2
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11 Technical Annex

11.1  Network Systems According to

the Type of Earth Connection

The network systems according to the type of connec-
tion to earth considered for power distribution are de-
scribed in the IEC 60364-1 standard. The type of connec-
tion to earth must be selected carefully for the low-volt-
age network, as it has a major impact on the expense
required for protective measures (Fig. 11/1). On the
low-voltage side, it also influences the electromagnetic

compatibility (EMC). From experience, the TN-S system
has the best cost-benefit ratio of electrical networks at
the low-voltage level. To determine the type of connec-
tion to earth, the entire installation from the power
source (transformer) to the electrical consumer must be
considered. The low-voltage switchboard is merely one
part of this installation.

TN system: In the TN system, one line conductor is directly earthed; the exposed conductive parts in the electrical installation are connected
to this earthed point via protective conductors. Dependent on the arrangement of the protective (PE) and neutral (N) conductors,

three types are distinguished:

a) TN-S system:
In the entire system, neutral (N)
and protective (PE) conductors
are laid separately.

b) TN-C system:
In the entire system, the functions
of the neutral and protective conductor
are combined in one conductor (PEN).

c) TN-C-S system:
In a part of the system, the functions
of the neutral and protective conductor
are combined in one conductor (PEN).

Power n 9 A Power q A A Power q q q
Electrical installation Electrical installation Electrical installation
source source source
2 b

TT system: In the TT system, one operating line is directly
earthed; the exposed conductive parts in the
electrical installation are connected to earthing
electrodes which are electrically independent of the
earthing electrode of the system.

Power

source Electrical installation

First letter = earthing condition of the supplying
power source
T = direct earthing of one point (live conductor)
I = no point (live conductor) or one point of the power
source is connected to earth via an impedance

Second letter = earthing condition of the exposed
conductive parts in the electrical installation

T = exposed conductive parts are connected to earth
separately, in groups or jointly

N = exposed conductive parts are directly connected to the
earthed point of the electrical installation (usually
N conductor close to the power source) via protective
conductors

O

IT system: In the IT system, all active operating lines are
separated from earth or one point is connected
to earth via an impedance.

O

Power q q a
Electrical installation

source

EO
5 5 O

Further letters = arrangement of the neutral conductor and
protective conductor
S = neutral conductor function and protective conductor function
are laid in separate conductors.
C = neutral conductor function and protective conductor function
are laid in one conductor (PEN).

@ Exposed conductive part
@ High-resistance impedance
@ Operational or system earthing Rg

@ Earthing of exposed conductive parts Ry
(separately, in groups or jointly)

Fig. 11/1: Systems by type of connection to earth in accordance with IEC 60364-1
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In the event of a short-circuit to an exposed-conduc-
tive-part in a TN system, a considerable proportion of
the 1-phase short-circuit current is not fed back to the
power source through earth but through the protective
conductor. The comparatively high 1-phase short-circuit
current allows for the use of simple protection devices
such as fuses or miniature circuit-breakers, which clear
the fault within the permissible fault disconnection time.

In building technologies, networks with TN-S systems
are preferably used today. When a TN-S system is used in
the entire building, residual currents in the building, and
thus an electromagnetic interference by galvanic cou-
pling, can be prevented during normal operation be-
cause the operational currents flow back exclusively
through the separately laid, isolated N conductor. In case
of a central arrangement of the power sources, the TN
system is always recommended. In that, the system
earthing is implemented at one central earthing point
(CEP) for all sources, for example in the low-voltage
main distribution.

Power source

Please note that neither the PEN nor the PE must be
switched. If a PEN conductor is used, it is to be isolated
over its entire course — this includes the distribution
system (please refer to the example in Fig. 11/2).

The magnitude of the 1-phase short-circuit current
directly depends on the position of the CEP.

Caution: In extensive supply networks with more than
one splitting bridge, stray short-circuit currents may
occur.

4-pole switching devices must be used if two TN-S sub-
systems are connected to each other. In TN-S systems,
only one earthing bridge may be active at a time. There-
fore, it is not permitted that two earthing bridges be
interconnected via two conductors.

Today, networks with TT systems are still used in rural
supply areas only and in few countries. In this context,
the stipulated independence of the earthing systems
must be observed. In accordance with IEC 60364-5-54,
a minimum distance = 15 m is required.

/|
Neutral choke
(no longer required
for modern systems)

Low-voltage main distribution board

|
|
|
Lo
Ly |
PEN
————————————————————————— PE
Central |
Earthing |
Point i
Main |
Equipotential = oM
2 Bonding conductor \7 '''''''''' s O A R A 1
2 ‘ W
S ! | i
£ | { Lo
= ! . L
S T » T ;3 i
2 s S — b ——pg |

Fig. 11/2: Line diagram for an earthing concept based on a central earthing point (CEP)
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Networks with an IT system are preferably used for
rooms with medical applications in accordance with
IEC 60364-7-710 in hospitals and in the production,
where no supply interruption is to take place upon the
first fault, for example in the cable and optical fiber
production. The TT system as well as the IT system
require the use of residual current devices (RCDs) —
previously named FI (fault interrupters) — for almost
every circuit.

Fault in the IT network

In the IT network, it is the double earth fault which has
to be managed by the circuit-breaker as the worst case
fault on the load and supply side (Fig. 11/3). During such
a fault, the full phase-to-phase voltage of 690V, for
example, is applied at the main contact, and simultane-
ously the high short-circuit current.

The product standard IEC 60947-2 for circuit-breakers
calls for additional tests in accordance with Annex H of
this standard to qualify them for use in non-earthed or
impedance-earthed networks (IT systems). Accordingly,
the circuit-breaker specifications relating to the IT sys-
tem must be observed.

3-phase 690V AC

690 V waa\—\— =
g
L

Fig. 11/3: Double earth fault in the IT system




11.2 Loads and Dimensioning

Current-carrying capacity considering
the ambient temperature

The current-carrying capacity can be calculated from the
following relation taking the ambient temperature into
account.

1,2 1,2 = AT, | AT,

Where the power ratio (of the currents squared) equals
the ratio of temperature differences AT between object
and environment.

Example of a main busbar:

With
a rated current of I, = 4,000 A
and a permissible busbar temperature of Tz = 130 °C,

an ambient temperature T, = 40 °C

results in a rated operational current I, of

AT (T..-T. )
I — I . 1 — I . BB env:
2= VAT, TV T, 35°0)

90 °C

o

I,=4,000A - =3,893A

Rated frequency 60 Hz
According to IEC 61439-1, Clause 10.10.2.3.1, the rated

current at 60 Hz must be reduced to 95 % of its value at
50 Hz in case of currents greater than 800 A.

Short-circuit current-carrying capacity of
distribution busbars and functional units

IEC 61439-1, Clause 8.6.1, permits a reduction of the
short-circuit withstand strength of the vertical distribu-
tion busbar and the outgoing feeders in relation to the
main busbars ,provided that these conductors are ar-
ranged so that under normal operation, an internal
short-circuit between live parts and/or between live
parts and earth is not to be expected.” The background
for this simplification is the usually higher rated opera-
tional current of the main busbar compared to the cur-
rents of the distribution busbars, for the contact systems
of the withdrawable units, and in the supply lines to the
functional units. Lower temperature rises are to be
expected for these lower feeder currents, so that it
hardly makes sense to aim at the same dynamic and
thermal short-circuit withstand strength as for the main
busbar.

Example:

To attain a required rated short-time withstand current
of 100 kA, a 3VA2 circuit-breaker (MCCB) with a switch-
ing capacity of 100 A is used as a short-circuit protection
device:

In case of a disconnection on short circuit, merely a peak
current of approximately 50 kA will flow as a let-through
current for a short time, so that an RMS value of 35 kA
can be assumed as a maximum. It is only this reduced
current which stresses the conductors in this circuit for
the very short disconnection time of the circuit-breaker.

Test of dielectric properties

According to IEC 61439-1, Clause 10.9, the dielectric
properties of the switchboard must be tested consider-
ing devices with reduced dielectric properties. This
means: ,For this test, all the electrical equipment of the
assembly shall be connected, except those items of
apparatus which, according to the relevant specifica-
tions, are designed for a lower test voltage; current-con-
suming apparatus (e.g. windings, measuring devices,
voltage surge suppression devices) in which the applica-
tion of the test voltage would cause the flow of a cur-
rent, shall be disconnected. Such apparatus shall be
disconnected at one of their terminals unless they are
not designed to withstand the full test voltage, in which
case all terminals may be disconnected.”
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Dimensioning of the protective conductors

According to IEC 61439-1, Clause 8.4 and 8.8, an earth
continuity connection (PE, PEN) must be ensured, which
must meet the following requirements in accordance
with IEC 61439-1.
* According to Subclause 8.4.3.2.2:
“All exposed-conductive-parts of the assembly shall be
interconnected together and to the protective
conductor of the supply or via an earthing conductor to
the earthing arrangement. These interconnections may
be achieved either by metal screwed connections,
welding or other conductive connections or by a
separate conductor providing earth continuity.”
Tab. 11/1 must be used for a separate protective
conductor. Furthermore, certain exposed-conduc-
tive-parts of the assembly which do not constitute a
danger need not be connected to the protective
conductor.
This applies
— either “because they cannot be touched on large
surfaces or grasped with the hand”;
— or "because they are of small size (approximately
50 mm by 50 mm) or so located as to exclude any
contact with live parts”.
This applies to screws, rivets and nameplates. It also
applies to electromagnets of contactors or relays,
magnetic cores of transformers, certain parts of
releases, or similar, irrespective of their size. When
removable parts are equipped with a metal supporting
surface, these surfaces shall be considered sufficient
for ensuring earth continuity provided that the
pressure exerted on them is sufficiently high.

Minimum cross-section for

Rated operational current I, protective conductor

I, <20 s

20 <l <25 2.5 mm?
25 <l <32 4 mm?2
32 <I, <63 6 mm?
63 <Iq 10 mm?2

1)'S = cross-section of the line conductor in mm?2

Tab. 11/1: Cross-sections for protective conductors made of
copper acc. to Clause 8.4.3.2.2 of IEC 61439-1

* According to Subclause 8.4.3.2.3:

“A protective conductor within the assembly shall be so
designed that it can withstanding the highest thermal
and dynamic stresses arising from faults in external
circuits supplied through the assembly in its installed
location. Conductive structural parts may be used as a
protective conductor or a part of it.” Moreover, the
following is required for PEN conductors:

- Minimum cross-section = 10 mm2 (Cu) or 16 mm?2
(Al

- PEN cross-section = N cross-section

- Structural parts shall not be used as PEN conductors.
However, mounting rails made of copper or aluminum
may be used as PEN conductors.

- If the PEN current can reach high values (e.g. in elec-
trical installations with many fluorescent lamps),

it may be required that the PEN conductor has the
same or a higher current-carrying capacity as/than the
line conductor. This must be agreed separately
between the assembly manufacturer and the user.
According to Clause 8.8 (referring to terminals for
protective conductors led in from the outside):

In the absence of a special agreement between the
assembly manufacturer and the user, terminals for
protective conductors shall “allow the connection of
copper conductors having a cross-section depending
on the cross-section of the corresponding line con-
ductors” (see Tab. 11/2).

Minimum cross-section of the
corresponding protective
conductor (PE, PEN) S, D

Permissible cross-sectional
range of line conductors S

S < 16 mm?2 S

16 mm?2 <S<35mm? 16 mm?2
35 mm? <S <400 mm?2 xS
400 mm?2 <S <800 mm?2 200 mm?2
800 mm?2 <S Yax S

) The neutral current can be influenced by harmonics
to a significant extent

Tab. 11/2: Minimum connection requirements for protective
conductors made of copper (PE and PEN)
acc. to Clause 8.8 (from outside) of IEC 61439-1



11.3 Degrees of Protection According
to IEC 60529

EC 60529 establishes a classification system for degrees
of protection provided by an enclosure, which relates to
electrical equipment with rated voltages up to 72.5 kV.
The IP (international protection) code described in this

Characteristic letter or

Part of the code o
characteristic numeral

International protection IP

15t characteristic numeral

o U A~ W N

2nd characteristic numeral

o N o U1 b~ W N

Additional letter (optional)

O N wm >

Supplementary letter
(optional)

T

standard characterizes the degrees of protection pro-
vided by enclosures against access to hazardous parts,
ingress of solid foreign objects, and ingress of water,
which is briefly summarized in Tab. 11/3.

Meaning for the protection of
equipment

Against ingress of
solid foreign objects

No protection (non-protected)
> 50.0 mm diameter

= 12.5 mm diameter

= 2.5 mm diameter

> 1.0 mm diameter
Dust-protected

Dust-tight

Against ingress of
water with harmful effects

No protection (non-protected)
Vertically dripping

Dripping (15° tilted)

Spraying water

Splashing water

Jetting water

Powerful jetting water
Temporary immersion

Continuous immersion

Supplementary information
specific to

High-voltage apparatus
Motion during water test

Stationary during water test

Weather conditions

Tab. 11/3: Structure of the IP code and the meaning of characteristic numerals and code letters

Meaning for the protection of
persons

Against access to hazardous parts

No protection (non-protected)
Back of hand

Finger

Tool

Wire

Wire

Wire

Against access to hazardous parts
Back of hand

Finger

Tool

Wire
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11.4 Forms of Internal Separation
According to IEC 61439-2

IEC 61439-2 describes possibilities how to subdivide
power switchgear and controlgear assemblies. The
following shall be attained by a subdivision into separate
functional units, internal separation, or by enclosure:

* Protection against contact with hazardous parts
(minimum IPXXB, where XX represents any
characteristic numerals 1 and 2 of the IP code)

* Protection against ingress of solid foreign objects
(minimum IP2X, where X represents any second
characteristic numeral).

Remark: IP2X also covers IPXXB.

Form Explanations Form
1 No internal separation 1
2a

Separation of busbars from all functional units

2b

Separation of busbars from all functional units 3a
+
Separation of all functional units from one another

3 +
Separation of terminals for external conductors and
external conductors from the functional units, but
not from the terminals of other functional units 3b

Separation of busbars from all functional units 4a
+
Separation of all functional units from one another
4 +
Separation of terminals for external conductors
associated with a functional unit from the terminals
of any other functional unit and the busbars 4b

Internal separation can be ensured by partitions or

protective covers (made of metal or non-metal materi-

als), insulation of exposed-conductive-parts or the

integrated enclosure of devices, as implemented in the
molded- case circuit-breaker, for example. The forms of
internal separation mentioned in IEC 61439-2 are listed

in Tab. 11/4 (Form 1, 2a, 2b, 3a, 3b, 4a and 4b).

Explanations

No internal separation

Terminals for external conductors
not separated from busbars

Terminals for external conductors
separated from busbars

Terminals for external conductors
not separated from busbars

Terminals for external conductors
separated from busbars

Terminals for external conductors
in same compartment as
associated functional unit

Terminals for external conductors
not in the same compartment as
the associated functional unit

Gehduse —

ms———  Sammelschiene

Innere
Legend: Unterteilung

Funktionseinheit

Anschluss flir von

auBen herange-
fuihrte Leiter

Tab. 11/4: Internal separation of assemblies in accordance with IEC 61439-2
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11.5 Operating Currents of Three-
Phase Asynchronous Motors

To convert the motor power value, Tab. 11/5 specifies
guide values for the motor current at different voltages.

Apart from the motor operating currents, the inrush
and starting currents are to be particularly observed
for dimensioning the switching and protection devices
(Abb. 11/4). According to the EU Regulation 2019/1781,
in the large range between 120 W and 1,000 kW, only
three-phase low-voltage motors with efficiency classes
IE3 and IE4 may be put into circulation in the Economic
Area of the European Union as from July 1, 2021.

On the one hand, this means a reduction of the operat-
ing currents with unchanged mechanical effect, but, on
the other hand, the changes can lead to higher currents
and another dynamic behavior during motor start.

The switching devices from Siemens that can presently
be installed in SIVACON S8 satisfy the requirements of
IE3/IE4 motors, thus avoiding false tripping due to higher
inrush and starting currents.

Current
Inrush current IE3/4

Inrush current IE1/2

Starting current IE3/4
= /f Starting current IE1/2

Rated motor current [E1/2
Rated motor current |IE3/4

Fig. 11/4: Schematic current-time curves for the starting of
motors with efficiency classes IE1/IE2 and IE3/IE4

Motor current I (guide value)
Standard power P

at 400 Vv at 500 Vv
0.06 kW 0.20A 0.16 A
0.09 kW 0.30A 0.24 A
0.12 kW 0.44 A 0.32A
0.18 kW 0.60 A 0.48 A
0.25 kW 0.85A 0.68 A
0.37 kW T1A 0.88A
0.55 kW 1.5A 1.2A
0.75 kW 19A 15A
1.1 kW 2.7A 2.2A
1.5 kW 3.6A 29A
2.2 kW 49A 39A
3 kw 6.5A 52A
4 kW 85A 6.8 A
5.5 kW 11.5A 9.2A
7.5 kW 15.5A 124 A
11 kW 22 A 17.6 A
15 kW 29 A 23A
18.5 kW 35A 28 A
22 kW 41 A 33A
30 kW 55 A 44 A
37 kW 66 A 53A
45 kW 80 A 64 A
55 kW 97 A 78 A
75 kW 132 A 106 A
90 kW 160 A 128 A
110 kW 195 A 156 A
132 kW 230A 184 A
160 kW 280 A 224 A
200 kw 350A 280 A
250 kW 430 A 344 A

at 690 Vv

0.12 A
0.17 A
0.23A
0.35A
0.49 A
0.64 A
0.87 A
T1A
1.6 A
21A
2.8A
3.8A
49 A
6.7 A
89A
12.8 A
17 A
21 A
24 A
32A
39A
47 A
57 A
77 A
93 A
113A
134 A
162 A
203 A
250 A

Tab. 11/5: Guide values for operational currents of three-phase

asynchronous motors (AC-2/AC-3) acc. to IEC 60947-4-1
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11.6 Three-Phase Distribution
Transformers
Important parameters for the connection of the

SIVACON S8 low-voltage switchboard to three-phase
distribution transformers are listed in Tab. 11/6.

Approximation formulas for current estimation, if there For example:
are no table values available:

For the rated current of the transformer, the following Rated power of transformer S ; = 500 kVA
applies approximately:
I.=k-S; Voltage factor k

k = 1.443 AIKVA for a rated voltage of 400 V
For the initial symmetrical short-circuit current of the k = 1.1 A/kVA for a rated voltage of 525 V
transformer, the following applies approximately: k = 0.84 A/kVA for a rated voltage of 690 V

Ik =1, luy,
Rated short-circuit voltage u,, = 4 %

result in the following approximations for U, = 400 V:
I, =(1,443 x 500)A = 721,5A

I,"=(725-100/4) A=18,037kA

Rated Initial symmetrical short- Rated Initial symmetrical short- Rated Initial symmetrical short-

currentI,,  circuit current [," ) currentI,  circuit current " D currentI,  circuit current I," "
50 kVA 72A 1,933 A 1,306 A 55A 1,473 A 995 A 42 A 1,116 A 754 A
100 kVA 144 A 3,871A 2,612 A 110 A 2,950 A 1,990 A 84 A 2,235A 1,508 A
160 kVA 230A 6,209 A 4,192 A 176 A 4,731 A 3,194 A 133A 3,585A 2,420 A
200 kVA 288 A 7,749 A 5,239 A 220A 5,904 A 3,992 A 167 A 4,474 A 3,025 A
250 kVA 360 A 9,716 A 6,552 A 275 A 7,402 A 4,992 A 209 A 5,609 A 3,783 A
315 kVA 455 A 12,247 A 8,259 A 346 A 9,331 A 6,292 A 262 A 7,071 A 4,768 A
400 kVA 578 A 15,506 A 10,492 A 440 A 11,814 A 7,994 A 335A 8,953 A 6,058 A
500 kVA 722 A 19,438 A 13,078 A 550 A 14,810 A 9,964 A 418 A 11,223 A 7,581 A
630 kVA 910 A 24,503A 16,193 A 693 A 18,669 A  12,338A  525A 14,147 A 9,349 A
800 kVA 1.154A - 20,992A  880A = 15,994 A  670A - 12,120 A
1,000 kVA 1.444A = 26,224 A 1,700 A = 19,980 A 836 A = 15,140 A
1,250 kVA 1,805 A = 32,791 A 1,375 A = 24,984 A 1,046 A = 18,932 A
1,600 kVA 2,310 A = 41,857 A 1,760 A = 31,891 A 1,330A = 24,265 A
2,000 kVA 2,887 A = 52,511 A 2,200 A = 40,008 A 1,674 A = 30,317 A
2,500 kVA 3,608 A = 65,547 A 2,749 A S 49,941 A 2,090 A = 37,844 A
3,150 kVA 4,450 A = 82,656 A 3,470 A = 62,976 A 2,640 A = 47,722 A

) Ik" is the prospective initial symmetrical short-circuit current of the transformer in consideration of the voltage factor and the correction factor
of the transformer impedance according to IEC 60909-0, without considering the system source impedance

Tab. 11/6: Rated currents and initial symmetrical short-circuit currents for three-phase distribution transformers
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12 Glossary and Rated Values

12.1 Term Explanations

The information provided in the two standards
IEC 61439-1 and -2 is used to explain the relevant
terms referred to in this planning manual:

Low-voltage switchgear and controlgear assembly
(assembly)

Combination of one or more low-voltage switching
devices together with associated control, measuring,
signaling, protective, regulating equipment, with all
the internal electrical and mechanical interconnections
and structural parts

Assembly system

Full range of mechanical and electrical components
(enclosures, busbars, functional units, auxiliary circuits
and associated controls, etc.), as defined by the original
manufacturer, which can be assembled in accordance
with the original manufacturer’s instructions in order to
produce various assemblies

Power switchgear and controlgear assembly
(PSC-assembly)

Assembly used to distribute and control electrical energy
for all types of loads, intended for industrial, commercial
and similar applications where operation by ordinary
persons is not intended

Design verification

Verification performed on a sample of an assembly or
parts of assemblies to show that the type meets the
requirements of the relevant assembly standard
(Note: Design verification may comprise one or more
equivalent methods)

Verification test

Test conducted on a sample of an assembly or parts of
assemblies to verify that the type meets the require-
ments of the relevant assembly standard

(Note: Verification tests are equivalent to type tests as
described in the IEC 60439 series of standards)

Verification assessment

Design verification using strict design rules and/or calcu-
lations applied to an assembly or to parts of assemblies
to show that the type meets the requirements of the
relevant assembly standard

Construction rule
Defined rules for the construction of an assembly which
may be applied as an alternative to a verification test

Routine verification

Verification of each assembly performed during and/or
after manufacture to confirm whether it complies with
the requirements of the relevant assembly standard

Functional unit

Part of an assembly comprising all the electrical and
mechanical elements including switching devices that
contribute to the fulfilment of the same function

Removable part

Part consisting of components assembled and wired on a
common support which is intended to be removed
entirely from the assembly and replaced whilst the main
circuit to which it is connected may be live

Withdrawable part (withdrawable unit)

Removable part intended to be moved from the con-
nected position to the isolated (disconnected) position
and to a test position, if any, whilst remaining mechani-
cally attached to the PSC-assembly

Connected position
Position of a removable part when it is fully connected
for its intended function

Test position

Position of a withdrawable part in which the relevant
main circuits are open on its supply side but not neces-
sarily isolated and in which the auxiliary circuits are
connected allowing operation tests of the incorporated
device(s), the withdrawable part remaining mechanically
attached to the PSC-assembly (Note: The opening can
also be achieved without any mechanical movement of
the withdrawable part by operation of a suitable device)

Isolated position (disconnected position)

Position of a withdrawable part in which an isolating
distance is established in main and auxiliary circuits on
its supply side, the withdrawable part remaining me-
chanically attached to the PSC-assembly (Note: The
isolating distance can also be established without any
mechanical movement of the withdrawable part by
operation of a suitable device)

Isolating distance

Clearance between open contacts of withdrawable parts
meeting the safety requirements specified for
disconnectors



Removed position

Position of a removable (or withdrawable) part when it is
outside the assembly, and mechanically and electrically
separated from it

Supporting structure (frame)

Structure forming part of an assembly designed to sup-
port various components of the assembly and any enclo-
sure

Enclosure
Housing affording the type and degree of protection
suitable for the intended application

Section (cubicle)
Constructional unit of an assembly between two succes-
sive vertical delineations

Sub-section (compartment)

Constructional unit of an assembly between two succes-
sive horizontal or vertical delineations within a section
(cubicle)

Transport unit
Part of an assembly or a complete assembly suitable for
transportation without being dismantled

Operating gangway within a PSC-assembly
Space to be used by the operator for the proper opera-
tion and supervision of the PSC-assembly

Maintenance gangway within a PSC-assembly
Space which is accessible to authorized personnel only
and primarily intended for use when servicing the ins-
talled equipment
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12.2 Rated Values

The manufacturers of low-voltage switchgear and cont-
rolgear assemblies specify rated values in accordance
with IEC 61439-1 and -2. For the low-voltage switching
devices used, rated values must be stated which are in
accordance with the relevant product-specific standards
from the IEC 60947 series. These rated values apply to
defined operating conditions and characterize the
usability in an assembly.

The following rated values in accordance with
IEC 61439-1 and -2 shall be the basis for configuring
the assembly:

Rated voltage U,

Highest nominal voltage of the electrical system,
declared by the assembly manufacturer, to which the
main circuit(s) of the assembly is (are) designed to be
connected.

Rated operational voltage (of a circuit of an assembly) U,
Value of voltage, AC (RMS) or DC (mean value), declared
by the assembly manufacturer for the assembly or a
circuit of an assembly, which, combined with the rated
current, determines its application.

Rated insulation voltage U;

RMS withstand voltage value, assigned by the assembly
manufacturer to the assembly or to a circuit of an
assembly, characterizing the specified (long-term)
withstand capability of the insulation.

Rated impulse withstand voltage Ui,

Impulse withstand voltage value, assigned by the
assembly manufacturer for an assembly or a circuit of an
assembly, characterizing the specified withstand
capability of the insulation against transient overvolta-
ges.

Rated current I,

Value of uninterrupted current, declared by the assembly
manufacturer, which can be carried without the
temperature-rise of various parts of the assembly
exceeding specified limits under specified conditions.

Rated peak withstand current I,

Value of peak short-circuit current declared by the
assembly manufacturer, that can be withstood under
specified conditions.

Rated short-time withstand current I,

RMS value of AC or mean value of DC short-time current,
declared by the assembly manufacturer, that can be
withstood under specified conditions, defined in terms
of current and time.

For time values up to 3 s, the Joule integral (I x t) is
constant. For example, with I, = 50 kA, 1's,
a value of I, = 28.9 kA for 3 s can be calculated:

t
Icw(tz) = Icw(t1) ’ -+
I2

1,(35) =50 kA~ /22 =289 kA

Factor n = I /Iy

To determine the impulse current, the RMS value of

the short-circuit current must be multiplied with the
factor n. Tab. 12/1 lists the values for n from IEC 61439-1.

n cos @ Rated short-time withstand current I,
1,5 0,7 I, s 5kA

1.7 0,7 5kA < Icw < 10kA

2 0,3 10kA < I, s 20kA

2,1 0,25 20kA < I, =< 50kA

2,2 0,2 50kA < I,

Tab. 12/1: Factor n as a function of cos g and [,

Rated conditional short-circuit current I

Value of the prospective short-circuit current, declared
by the assembly manufacturer, that can be withstood for
the total operating time (clearing time) of the SCPD
under specified conditions.

Rated current of the assembly I ;5

The rated current of the assembly is the lower value of:

* The sum of the rated currents of the incoming circuits
within the assembly operated in parallel;

e The total current which the main busbar is capable of
distributing in the particular assembly configuration.

Rated operational current of a circuit I,

The rated current of a circuit, declared by the assembly
manufacturer, depends on the rated values of the
individual items of electrical equipment in the circuit
within the assembly, their arrangement and their type of
application. The circuit must be capable of carrying this
current when operated alone without that overtempera-
tures in individual components will exceed the limit
values specified.



Rated diversity factor (RDF)

Per unit value of the rated current, assigned by the as-
sembly manufacturer, to which outgoing circuits of
an assembly can be continuously and simultaneously
loaded taking into account the mutual thermal
influences.

The rated diversity factor may be specified
« for groups of circuits
« for the entire assembly.

The rated operational current of the circuits I, multiplied
by the rated diversity factor must be greater than or
equal to the assumed load of the outgoing circuits.

The rated diversity factor assumes that several circuits in
a section (cubicle) are loaded intermittently, or not fully
loaded simultaneously. In the absence of an agreement
between the assembly manufacturer and user concerning
the actual load currents, the values of Tab. 12/2 are
applied.

Assumed

15 G leE i diversity factor

Power distribution: 2 - 3 circuits 0.9
Power distribution: 4 - 5 circuits 0.8
Power distribution: 6 - 9 circuits 0.7
Power distribution: 10 circuits and more 0.6
Electric actuators 0.2
Motors < 100 kW 0.8
Motors > 100 kW 1

Tab. 12/2: Rated diversity factors RDF for various load types

If equipment is to be coordinated which is used in a
switchboard, the rated values given in the IEC 60947
product standards shall be the basis:

Trip class CLASS

Trip classes define time intervals within which the pro-
tection devices (overload releases of circuit-breakers or
overload relays) must trip in cold state when assuming a
symmetrical three-phase load of 7.2 times the setting
current:

CLASS 5, CLASS 10:
for standard applications (normal starting)

CLASS 20, CLASS 30, CLASS 40:
for applications with a high starting current over a
longer period of time.

In addition to the overload protection devices, the con-
tactors and the short-circuit protection fuses must also
be dimensioned for longer starting times.

Short-circuit breaking capacity

The short-circuit breaking capacity is the short-circuit
current, declared by the manufacturer,

the device | motor starter is capable of breaking under
specified conditions.
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