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About us Page 4 ADE I
Today, energy management is crucial for a company’s success and becomes increasingly important. GERMANY
For 40 years, more than 110 employees have been developing, manufacturing and servicing custom-
er-driven solutions in the energy management field. As a medium-sized company we create...

Reactive power compensation basics Page 11
Reactive power is the power required to create a magnetic field in inductive consumers like motors,
transformers, ballasts, induction furnaces, etc,, that is, coils of any design...

Reactive power controller Page 16
They are the main component of reactive power compensation systems. After calculating
the compensation power, they automatically switch capacitor stages on or off in order to reduce

the strain on electrical supply installations loaded unnecessarily by inductive reactive current.

Reactive power controllers

Power capacitors Page 26 2
Power capacitors for reactive current compensation in single-phase and 3-phase versions, devel- §
oped for the highest requirements. Apart from a long operating life and high current and voltage g
load capacity, safety in case of overload (all pole internal overpressure disconnector) is a crucial g
advantage... &
Filter circuit reactors Page 38 £
To prevent resonance phenomena caused by harmonic content in the power supply system, filter g
circuit inductors are required to set up detuned compensation systems. Here, high linearities guar- E
antee the necessary functional stability even in the overload range. g

Capacitor contactors and thyristor switches Page 46
multiswitch low-voltage switching devices are produced and tested according to the relevant
national and international rules and regulations... | With thyristor switches, you can connect and
disconnect capacitors quickly and without wear and tear...

KBR system Page 58
Recording, monitoring, analyzing, optimizing and evaluating: With a perfectly coordinated range of

products, KBR offers solutions for all central tasks demanded of contemporary energy management.

KBR system
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Die Elektroindustrie

KBR is a member of the
German association for
the power capacitors
branch

About KBR

Today, energy management is crucial for a
company'’s success and becomes increasing-
ly important.

For 40 years, more than 110 employees have
been developing, manufacturing and servic-

ing customer-driven solutions in the energy
management field. As a medium-sized
company we create innovative products and
system solutions in close cooperation with
our customers.
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KBR is certified in accordance with ISO 9001,
14001, 50001, Authorized Economic Operator (AEO)
and Secure Aviation for airfreight (LBA)

Reactive power controllers

Power capacitors

By extending its ISO 9001 quality
management system by ISO 14001
environmental and 1SO 50001
energy management, KBR is setting
a good example. ‘
The most important components
and units for power factor correc- |
tion are provided by KBR first hand.
Products and solutions for contem-
porary energy management.

Filter circuit reactors

Energy measurement devices and
energy meters as well as the certi-
fied web-based analysis and
visualization software, visual
energy, help to make processes

and energy consumption trans-
parent. Based on the results, eval-
uations and decisions are made

on possible savings in the fields

of energy and resources, which
consequently helps to prevent
emissions.

The experts at KBR pass their _ E KER
experience on to their customers.

KBR system




About us

Measurement optimization
technology

The basis for contemporary energy management

is the precise recording and processing of energy data.

With its sophisticated measuring devices, energy meters and
signal components, KBR creates the best conditions for more
transparency and efficiency when dealing with energy.

Modular energy optimization reduces energy costs by optimizing
the provision of power.

- recording measured data
- reducing load peaks
- lowering energy costs

PRODUCTS AND SOLUTIONS
FOR CONTEMPORARY
ENERGY MANAGEMENT

GERMANY

Software a visualenergy

The web-based energy data management software

operating safety, helps identifying savings potentials

LVvisual energy” creates a ready-to-use system with the e a2
KBR hardware and our service package. -
This makes the energy supply transparent, increases .

and considerably reduces energy costs. PRET

- analyzing energy data
- increasing operational safety
- recognizing savings potentials B

visual energy

The power center for your
energy management

Monitoring

Evaluating

PRODUCTS AND SOLUTIONS
FOR CONTEMPORARY
ENERGY MANAGEMENT

Recording

GERMANY

Evaluating




About us

Power capacitors

-~ power from 1.5 to 50 kvar

- capacitor rated voltage
of 280, 415, 440, 480, 525, 690 or 800 V

- single-phase or 3-phase version

- high level of safety through dry technology and 3-phase
internal overpressure disconnector.

- including compact discharge resistor

- long operating life

- increase operational safety

PRODUCTS AND SOLUTIONS
FOR CONTEMPORARY
ENERGY MANAGEMENT

Reactive power controllers
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GERMANY

Power capacitors

Filter circuit reactors

Compensation

Reactive power compensation and improvement
of the network quality are essential aspects of KBR Power
Quiality. KBR develops and produces the components for
the compensation systems in its own production facilities.
Our Power Quality team offers network analyses, on-site
FHROBUICTS AND SOIUTIONS troubleshooting and active power filters in order to im-
FOR CONTEMPORARY .
ENERGY MANAGEMENT prove network quality.

— A DE [ E— - reduction of reactive energy costs

GERMANY - increasing supply safety
- increasing operational safety
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About us

REACTIVE POWER COMPENSATION
MADE IN GERMANY:
ABOVE-AVERAGE OPERATING LIFE DUETO...

In-house development!

With its own hardware, firmware
and software development, KBRis a
highly flexible partner. Our custom-
ers' ideas are directly integrated in
the product development.
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In-house production of =rlEr =T
. . oo el loa 0o o) josooes)
electronic devices! — :

° PREMIUM QUALITY

- -
In-house reactive power .controller “=“|‘ “L _In ?nl ='_l. Made in Schwabach”
development guarantees ideal con- = - ALL FROM A SINGLE SOURCE
trol of reactive power. °
TIETIETIE T[S

In-house production of
power capacitors!

We also produce the most important
component ourselves: Power capaci-
tors of the highest quality with high
current-carrying capacity and a long
operating life.

In-house production of
filter circuit reactors!

The filter circuit reactors needed
for the detuned reactive current
compensation systems are devel-
oped and produced in-house.




About us

The issues of “lowering energy costs” and “network quality” are becoming ever

more relevant. The use of compensation and energy control systems does not

only reduce costs but also the load on a company's own lines and distributions.

SAFETY AND
MAINTENANCE
MODULE (optional)

Diagnosis of all
components

\ 4

\

REACTIVE POWER
CONTROLLER

Easy and intuitive
operation

\ 4

POWER
CAPACITORS

250,000
operating hours

\ 4

FILTER CIRCUIT
REACTORS

High linearity

A\ 4

PRODUCTS AND SOLUTIONS
FOR CONTEMPORARY
ENERGY MANAGEMENT
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Product advice:
+49 (0) 9122 6373-0

info@kbr.de

TEMPERATURE
MANAGEMENT

Intelligent
plant control

N

CAPACITOR
SWITCHING
CONTACTORS

Developed
for the highest
requirements

N

CURRENT
TRANSFORMER
(optional)

The right trans-

former for every
measurement task

J

N

Need more information?

We will be happy to advise

you personally.

Reactive power controllers

Power capacitors

Filter circuit reactors

KBR system




Reactive power
basics

Optimizing

Monitoring

Recording

Reactive power is the power required to create a magnetic
field in inductive consumers like motors, transformers,

ballasts, induction furnaces, etc., that is, coils of any design.

Reactive power is also known as magnetizing power.
It oscillates between the consumer and the energy provider
at twice the network frequency and thus loads cables,

fuses and transformers.

10



Reactive power basics

Reactive power controllers

Power triangle
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Apparent power with compensation system

Reactive power without compensation system

Reactive power with compensation system

Capacitor power

(g}

vooP

Active power

(p1 Uncompensated power factor

Filter circuit reactors

p, Compensated power factor

As can be seen from the power triangle, using a
compensation system reduces the reactive current
requirement (reactive energy costs) and thus the
apparent power.

KBR system

11




Reactive power basics

Reactive power basics

In practical operation, reactive current compensation in com-
mercial and industrial power networks is an issue that often
raises many questions.

For technicians, the term compensation describes the interac-
tion between different parameters which - in the best case sce-
nario - cancel each other out. The goal is to offset the unwanted
effect of a physical parameter by counteracting it with a second
parameter. In our case, we want to compensate inductive with
Capacitive reactive power.

Electrical energy generated by power stations or through re-
generative methods is transformed into largely usable energy
such as light, heat or kinetic energy, depending on the con-
sumer. Some consumers require inductive reactive power from
the energy supply network to create a magnetic field. Typical
inductive consumers are motors and transformers.

The active power resulting from the product of voltage and
current is billed by the energy provider as consumed energy
in kWh. Things are different with reactive power. It changes be-
tween provider and consumer and is not "consumed" in the
literal sense.

Wirkleistung

Active power

Kih

2498631.0

kuarh
2498631.8
Blindleistung

Reactive power

Energy transfer without corﬁbensation
Why does the energy provider bill the reactive energy?

The degree of load created by network transformers, transmis-
sion lines and power plants is expressed as apparent power (S).
Itis calculated from the active power (P) and reactive power (Q).

S=yP?+0Q?

As can be seen from the formula, the transmission equipment
of the network operator is additionally loaded by the reactive
power. To keep the current-related losses to a minimum and to
guarantee economic energy transport, network operators stip-
ulate a minimum power factor coso. This describes the ratio of
active to apparent power.

CosQ = %

Energy meters for commercial and industrial use not only mea-
sure the active energy but also the reactive energy, which is

billed in accordance with the electricity supply agreement. For
most energy supply networks, a cos¢ of 0.9 is specified. Here,

12

50% of the consumed active energy obtained from the power
supply network may be taken as reactive energy free of charge
in the billing period.

Other reasons for reactive power compensation

Thus, the main objective of reactive power compensation is to
reduce the reactive power costs billed by the energy provider
to"zero!

Another reason for reactive power compensation is to reduce
the current load. For this, let's take a closer look at the formula
for active power:

P=U><|><coscp><\/§

If we apply it to the current, this results in the following for-
mula:
- P

U x cose x/3
The current thus depends on the power factor cose. Let's cal-
culate the current reduction using an example:

An additional consumer with a power consumption of 35 A
is to be connected to a sub-distribution unit with 250 A at an
outgoing line. The following values were measured:

U =400V

I =238A

cosp =0,72

P = UxIxcospx/3 =400V x 238 Ax 0,72 xy/3= 118700 W

If you increase the power factor cosg to 097 by com-
pensation, reduced from 238 A to:
| = P ___118700W
Uxcospxy/3 400V x0,97 x+/3
By compensation of the reactive power, the current consump-
tion was reduced by 62 A. Now, the consumer still required

can be connected with 35 A.

the current is

=176 A

Improving network quality

Reactive power compensation is also used for improving the
network quality. In modern industrial installations, consumers

&
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Active power
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Reactive power ~

Energy transfer

with compensation




Reactive power basics

with power electronics (e.g. frequency converters) are used for
energy efficiency measures. The input current of these "linear
consumers" is no longer sinusoidal. As a result, network feed-
back is created as harmonic voltage. This can cause malfunc-
tions in the consumers connected to the same network.

By using a compensation system as an absorption circuit, the
harmonic voltage level can be reduced, rectifying the distur-
bance in the consumers. The principle of an absorption circuit
system corresponds to that of a detuned reactive power com-
pensation system with the resonance frequency close to the
interfering harmonic frequency.

Another possible application is renewable energy generators,
such as solar and wind power plants. According to applica-
ble laws, these energy generation plants feeding energy into
the public grid with an output of more than 100 kW have to
contribute to keeping the voltage constant. If the network
voltage drops, the voltage can be increased by switching on
capacitors. A distinction is made between medium-voltage
and low-voltage systems. In low-voltage systems, a Q /P char-
acteristic curve has to be compensated, in medium-voltage
systems, a Q / U characteristic curve.

Calculating the required capacitive reactive power

The capacitive reactive power is calculated using the follow-
ing formula:

Qc=Px (tanp1 —tan2)

Qc = required capacitive reactive power
P = active power
tang1 = tangent of the power factor
COS® prior to compensation
tang2 = tangent of the power factor
coso after compensation

When calculating central compensation, we do not have the
necessary values as would be specified on a motor. In prac-
tice, the compensation power required is calculated using the
most recent electricity bills or by taking long-term readings
(network analysis).

In the electricity bill, the energy provider provides the follow-
ing values on a monthly basis.

From this, the reactive power required can already be calculat-
ed using the formula introduced earlier.

Q=Px (tanel — tanp2)

P = the active power specified in the
electricity bill

tan@1 = tangent of the power factor coso
before compensation

tang2 = tangent of the power factor coso
after compensation

The power factor desired is defined by the operating techni-
cian. In most cases, it is between 0.92 and 0.97 inductive. In our
case, we calculate the reactive power compensation at 0.95
inductive, as is common practice.

Q=498 kW x (0,7025 - 0,3287) = 186 kvar

Active power taken from the electricity bill
166.023 kvar

(78.608 + 157.716) kWh

(values from the electricity bill)

tangpl = — = = 0,7025

tan@?2 of the desired cosg 0.95

In this example, we choose the next size up for standard
systems, which is 200 kvar.

Our brochure

,Reducing Energy Costs

by Reactive Power Compen-
sation” is available for
download at

www.kbr.de/dienstleistun-
gen/download-center

13
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Reactive power basics

Reactive power basics

Measurement-based definition of the compensation
system size

The power required can also be defined by network analysis.
For this purpose, a suitable measuring device is installed in the
supply line of the energy provider for one week. Installation
takes place without an interruption of the energy supply. The
measuring device is installed while the lines are live under
voltage by a trained specialist wearing protective gear.

The measured data obtained can be used not only to define
the required compensation system size but also to evaluate
the network quality according to DIN EN 50160.

Installing reactive power compensation

Connection to the distribution is done in a similar way as for a
larger consumer. The wire cross-section and back-up fuse are
defined depending on the compensation selected. In our ex-
ample, the 200 kvar system consumes 288 A of current (1.44 A
per kvar). 3x240/120 mm? is chosen as the wire cross-section
and 400 A for the back-up fuse.

L1 — -
12— Energy
13— supplier

—
| S—
—
| S—
—
—
—
| S—

MM
-

Schematic structure of a reactive power compensation

system

To enable automatic control, the instantaneous cos is need-
ed for the controller. This is determined by way of a current
and voltage measurement. The controller takes the measur-
ing voltage from the supply voltage for compensation. With a
current transformer installed in the supply line to the energy
provider, the controller can now calculate the reactive power
required and compensate the system of the customer.
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Oscilloscope image of a network measurement with super-
imposed harmonic voltages

Amortization
The amortization period depends on the company's operating
hours. It is usually between 2 and 4 years.

Disturbances in compensation systems

Consumers have changed in recent years. Motors are for ex-
ample equipped with frequency converters, electronic control
gears have become standard in illumination and clocked pow-
er supply units in power electronics. The current consumption
of these consumers is not sinusoidal, creating a voltage drop at
the network impedances. This drop is sinusoidal but has many
times the fundamental frequency. These harmonic voltages
occur with frequencies of 150 Hz, 250 Hz, 350 Hz, etc.

But how does a capacitor function in a network where har-
monic voltage is present? The reactance Xc of a capacitor de-
pends on the frequency.

XC= rrmere

Looking at the formula, it becomes clear that with higher fre-
quencies, the reactance Xc of the capacitor decreases. What
does this mean for us in practice? Depending on how much
it is loaded with harmonic voltages, the amount of current a
capacitor draws increases. This in turn results in a higher ther-
mal load on the capacitor, leading to a shorter operating life. In
an information brochure on the lifespan of power capacitors,
the ZVEI (the German Electrical and Electronic Manufacturers'
Association) states that a capacitor's lifespan is halved when
the maximum temperature is exceeded by 7 °C .

Another problem in this context is the possible resonance in
low-voltage networks. In this case, the reactance of the induc-




Reactive power basics
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Impedance pattern of detuned compensation systems

tance and capacitance is the same at the resulting resonance
frequency. The resonance frequency fr can be calculated using
the following formula:

_ 1
fr_ZXT[Xw/LXC

Detuned compensation systems

Which measures can be taken to prevent possible resonanc-
es? To deal with the continuously increasing harmonic load,
detuning compensation systems have been common prac-
tice for years. But what does "detuning" mean? For detuning,
each capacitor stage is set up as a series resonant circuit with
an inductor connected in series.

Il
© | O
Xc

XL

Equivalent circuit diagram of a detuned compensation stage

The inductor connected upstream of the capacitor stage en-
sures a defined resonance frequency.

Common detuning factors are:

55%
214 Hz

7%
189 Hz

125% 14%
141 Hz 134 Hz

Detuning
Resulting frequency

Below the resulting detuning frequency, the capacitor stage
acts like a capacitor. Above that frequency, the stage is in-
ductive. If you set up the series resonance frequency of the
detuned compensation system below the smallest possible
harmonic voltage (e.g. 150 Hz, 250 Hz, 350 Hz, etc.), there are
no resonances, as two inductances cannot form a resonant
circuit.
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Reactive
power controllers

Optimizing

Monitoring

Recording

The reactive power controller is the measurement and control
unit of reactive power compensation systems.

After calculating the compensation power, they automatically
switch capacitor stages on or off in order to reduce the strain
on electrical supply installations loaded unnecessarily by in-
ductive or capacitive reactive current, and to reduce reactive

consumption costs.

16
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Reactive power controllers

multicomp F144-3

Housing dimen-

sions 144 x 144 x 60

(HxWxDinmm)

multicomp

LCD
illumination HEREREREERR:

Data display

Interface Modbus n n n

i
ngabe Inped Ml e

Single-phase reactive power controller

Highlights -

Detecting and compensating for the missing compensation power in
case of recovery into the energy provider network

- Rapid compensation with few switching operations
- Display with two-line LC display, stage status and recovery
- Manual-0-automatic switch separately programmable for each stage
- Integrated temperature measurement
- Interface RS485 for Modbus
An overall view of the technical details can be found on pages 22-25.
The microcontroller-controlled multicomp F144-3 records menu-assisted and is performed with two buttons. Sys-
all network data relevant to the control of small systems tem-specific values are stored in a non-volatile memory.
via A/D transformer inputs. After calculating the required Each stage can be switched individually via the built-in man-
compensation power to achieve the desired target cos o, ual-0-automatic function.

the available capacitor stages are automatically switched
on or off with a few switching operations. Programming is

18



Reactive power controllers

multicomp F144-3Ph-3

Housing dimen-
sions 144 X 144 X 68 multicomp

(HxWxDinmm)

cos W1 T SPQ S Uk Th Exra

LCD

Data display . . .
illumination

KBR eBus
Modbus

Interface

Reactive power controllers

3-phase reactive power controller

Highlights - Detecting and compensating for the missing compensation power
— in case of recovery into the energy provider network

Power capacitors

- 18 stages for single-phase and/or 3-phase compensation

- Limit monitoring function for the protection of capacitors from
overvoltage and excessive harmonic load

Filter circuit reactors

- Integrated temperature measurement input for monitoring the
ambient temperature and for switching on fans

- llluminated graphic display 128 x 96 pixels with dimming function

The multicomp F144-3Ph-3 reactive power controller works  limit temperature is exceeded, the fan is switched on. The
automatically in 4-quadrant operation (generator operation),  3-phase voltage and current recording makes it possible to
i.e. even during energy recovery to the energy provider not only realize 3-phase compensation as before, but also
network, missing compensation power is easily detected and  single-phase compensation or a mixture of single-phase
compensated. Through the integrated temperature measure-  and 3-phase compensation. Of course the device has also
ment input, the ambient temperature in the reactive power an interface RS485 for eBus or Modbus. Available display
compensation system is also monitored and if a predefined language in DE/EN or EN/CN.

KBR system

19




Reactive power controllers

multicomp D6

Housing dimen-
sions 96 x 96 x 60

(HxWxDinmm)

| LCD display
Patadisblay illumination
KBR eBus
Interface MOdbUS

4-quadrant reactive power controller

Highlights - Detecting and compensating for the missing compensation power in
— case of recovery into the energy provider network

-~ Network analysis and limit value monitoring function for the protec-
tion of capacitors from overvoltage, overcurrent and excessive har-
monic load.

- Integrated temperature measurement input for monitoring the ambi-
ent temperature and for switching on fans

- Modular up to 24 stages

-~ Can be expanded by the secureC safety and maintenance module

An overview of the technical details is given on pages 22-25.

The multicomp D6 reactive power controller works auto- limit temperature is exceeded, the fan is switched on. The
matically in 4-quadrant operation (generator operation), i.e. multicomp F96 also has an interface for connection to the
even during energy recovery to the energy provider network, ~ KBR eBus, whereby all settings can be conveniently carried
missing compensation power is easily detected and com- out from the PC (without the display module). In addition,
pensated. Through the integrated temperature measure- the bus communication can be switched from KBR eBus to

ment input, the ambient temperature in the reactive power Modbus RTU/ASCII.
compensation system is also monitored and if a predefined

20



Reactive power controllers

(= IWToTaTar

multicomp F96 multisio D2-4RO multisio D2-1TI2RO  multimess D4 multisio D2-4Al multisio D2-4DI
Display module Relay module Temperature measuring module Digital input digital output
and fan module

Reactive power controllers

Temperature management - Simple connection of expansion systems thanks to ribbon
Conventional reactive power controllers simply switch off the and bus technology
system when they reach a limit temperature. - Minimal wiring required é
The consequences: Reactive current costs, high apparent - Each system cabinet can be controlled and monitored g
current and the triggering of switches. The temperature separately (control by ventilation, temperature measure- e
management can avoid this to a great extent. ment, safety shutdown) ,?0_
- (Can be expanded with the KBR safety concept
g
I I I I I I 5
s
N N\ £
P o [ 2
B | sase I [ [ I [ g I [ I [ I

Control cabinet Control and expansion cabinet Control cabinet and 2 expansion cabinets

400/16 400/8 400/4 400/8 400/4 400/4

2x25,3x50,2x 100 kvar 4x50,2x100 4 x 100 kvar 4x50,2x100 4 x 100 kvar 4 x 100 kvar

kvar kvar

g

1 x multicomp F96 1 x multicomp F96 | 1 x D2-4RO 1 x multicomp F96 | 1 x D2-4RO 1 x D2-4RO ‘i

1 x D2-4RO 1 x D2-4RO 1 x D2-1TI2RO 1 x D2-4RO 1 x D2-1TI2RO 1 x D2-1TI2RO -
[==]
=
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Reactive power controllers

mu Iticom P Technical details

DEVICETYPE

Iticomp F144-3
F144-MS-1V1CITI6RO
F144-MS-1V1C1TI12RO
44-MS-1V1C1TI6DO
44-MS-1V1C1T112DO

1
1
1
144-MS-1V1C1TIDO6RO

1
1
1
1

SWITCHING
STAGES

SWITCHING
PERFORMANCE

MONITORING
FUNCTIONS

SPECIAL OPER-
ATING MODE

DISPLAYS

MEASUREMENT

22

Relay outputs; 250 VA per output; 250V AC: 50/60 Hz

Power per stage [ kvar | programmable
Discharge times programmable
Manual-0 automatic switch | Status display

Learning function for automatic programming by induced current
measurement (requirement: transformer fitted into the cable to the
compensation unit)

Rotary field and phase allocation programmable
Self-optimizing | Circular switching of equal stages
Special switching functions for

Switch-off limit for low load operation

Zero-voltage trigger

Overcurrent switch-off
(only in connection with induced current measurement)

Overvoltage switch-off

Temperature measurement and monitoring with fan control and
emergency shut-down

Harmonics monitoring with alarm message and
emergency shut-down | additional displays

Error messages programmable
Target cos ¢ monitoring; alarm if unreachable
Switching operation monitoring with display per stage

Controller status display
(overcompensation/ undercompensation)

Thyristor fast circuit breaker (optocoupler outputs)
Single-phase compensation
Display type

Measuring parameters (RMS values | RMS)

Operating time display
Measurement accuracy: Voltage | current | power
Update speed

Single-phase measurement (4Q)

3-phase measurement

12 optocoupler outputs
6 relay and 6 optocoupler outputs

[1]

[2]

[3] 6 optocoupler outputs
[4]

[5]

0to 999.9 kVar cap.

0..900 sec.

e e

via main current transformer

e e
®|-
Multiple series connection

programmable

fixed
[ ]

® | Voltage: KF - U, 3rd - 13th harmonic

LCD (two-line)

u PH-N/ u pH-PH, COS @, fnetwork/ Imalm Stota\’ Qtota\’ Ptotal/
Qlota\ demandr temp
05% | 0.5% | 1%
20ms
Phase-phase or phase-neutral
@ Standard version - Not available



Reactive power controllers

L

multicomp F144-3Ph-3 multicomp D6, % o Q
multicomp F96-DS 3 0o 2 5 2o z | o &)
E X s Y ¢3 < |3 T |3 3
F144-3Ph-ESMS-3V3C1TI1DI20RO D6-ESMSBSDS-1-1V1C6RO 2 q g 3 % E 83|85 &8 82 8
5 ¢ E o §S o|EE o |Ef o
%) c %) [=)] %) © %)
P 7 = 2 S |55 2 |55 =
3 S T > ET S |23 S |2 3
= € c € & £ |£E € | £ €
18 Modular 4 - 24 - 4 2 - -
0t0 9999.9 kVar ind. or cap. 0t0 999.9 kVar ind. or cap. = - - | - | -
10 ms to 999.99 sec. 0..900 sec. - - - | - | -
s e e - |- - | - | _
= in connection with multimess D4 - - - - =
using induced current transformers
.= oe SR R e
.- e -1- - - |_ |_
Multiple series connection Combination filter - | - - | = | =
programmable fixed - | - = | = | =
: . N N R E
= ® in connection with multimess D4 - - - - -
programmable programmable - | - = | = | -
a [ ] - - e - _
® | Voltage: KF - U, 3rd - 19th harmonic ® | Voltage: KF - U; 3rd - 19th harmonic - - - - -
: - S PO E R
: . S N A
; : S E R
. . 7 ‘ 7 7 ‘ 7 ‘ 7
. : S N
LCD (dot matrix 128 x 96) LCD (dot matrix 128 x 96) LED Status indicator
U PH-N/ U PH-PH, |mam: COs @, fnetwork: U L-NOr U L-L, COS @, 1:networkr - - - - -
S-P-Q, S'P‘Qtota\, Qtotal demandr temp. |mamr | induceds Ptota\: Qtola\ demand, t€MP.
. o N
0.5% | 0.5% | 1% |_ - |_ |_
20 ms ~ 300 ms <1 Sec. | = - | - | -
Phase-neutral Phase-phase or phase-neutral Phase- ‘ - - ‘ = ‘ =
neutral
3 x phase-neutral - | - _ | _ | _
Version: January 2022. Subject to change.
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Reactive power controllers

multicom P Technical details

DEVICETYPE

[1]  F144-MS-1V1CITI6RO
[2] F144-MS-1V1CITI12RO
[3] F144-MS-1V1C1TI6DO
[4]  F144-MS-1V1C1TI12DO
[5] F144-MS-1V1CITIDO6RO

MEMORY

PASSWORD PROTEC-
TION

INPUTS

OUTPUTS

INTERFACES

POWER SUPPLY

DIMENSIONS

24

Long-term memory

With digit code

Voltage path Low-voltage; direct measurement

Medium voltage

Current path Main current transformer

Induced current transformer

Frequency range

Automatic switchover in case of
energy recovery

2.Target value cos @2

Additional relay outputs | Error message relay/fan relay

Serial interface with KBR eBus protocol | Modbus

Operating voltage

Frequency

Power consumption

Switchboard installation Housing (H x W x D)

Switchboard cutout (H x W)

DIN rail installation Housing (H x W x D)

30V ...690V ... 790V AC 50/60 Hz

1V ... 99.9 kV programmable

1x015A ...5A...6 AAC

40to 70 Hz

- | tocosp=1

Stage relay/fan relay | Error message relay

- | Modbus RTU

100 - 240V + 10 % DC/50/60 Hz

50/60Hz

max. 15 VA, 9W

144 x 144 x 60 mm
138 x 138 mm

*4-quadrant operation: As energy costs are becoming increasingly important economically, more and more distributed power
generation plants will be set up. During low-load periods, this can result in energy being fed back into the supply network.
Therefore, all possible states concerning consumption and the provision of active and reactive power must be taken into ac-
count for the control system. For example, if asynchronous generators are used to generate energy, active power may be fed into

the supply network and reactive power taken from the supply network.

@ Standard version - Not available



multicomp F144-3Ph

Reactive power controllers

multicomp D6,

U
multicomp F96-DS 3 o w %
g < o & vE F |e < o o
F144-3Ph-ESMS-3V3C1TI1DI20RO D6-ESMSBSDS-1-1V1C6RO 5 O ERI 50 5 |3 313 3,
£ 3 o O SE 0|los 0| O
5 £ E o TS o |EE o |Eg O
@ o [l o 0 @
g = = £ £ |85 = |55 =
= ¢ (&2 &5 2|83 2 £z ¢
- for events and error messages; - - -
battery-buffered with timestamp
] e - - - - -
3-phase / single-phase 1x100V...500V ... 600V AC 50/60Hz 3x30-280 | - = = =
25V ... 230V ... 280V AC 50/60Hz VAC,
Ph-N
1V ... 999.9 kV programmable 0.01 kV ... 30 kV programmable = = = = =
3-phase / single-phase 1x001A...1TA...12AACand 3x 0,02 - - - -
003A... 5A... 6AAC Tx005A...5A ... 6 AAC A..5A..
6A AC
= via multimess D4 = = = = =
40to 62 Hz 40-70Hz 50/60 Hz - - - -
® | @, value programmable — | automatic switchover in case of -|- -|- -|- - -
energy recovery to cos ¢2, value freely
programmable
e e e e = 4xStage | Fanrelay | - -
relay Alarm
relay
eBus, Modbus RTU eBus | Modbus RTU/ASCII Module- | Module- | Module- | Module- Module-
bus bus bus bus bus
100 - 240V + 10 % DC/50/60 Hz 100 - 240V + 10 % DC/50/60 Hz 60-240V | 24V DC 24V DC 24V DC 24V DC
+10 % via via via via
DC/50/60 | Module- Module- Module- Module-
Hz bus bus bus bus
50/60 Hz 50/60Hz 50/60Hz | - - - -
max.5-15VA/9W 15VA Power W 13W 2W TW
supply
32VA
Module-
bus 0,3 W
144 x 144 x 78 96 x 96 mm, display multicomp F96 LCD - - - - -
138 x 138 mm 92 x 92 mm, display multicomp F96 LCD
90 x 1068 x 61 mm, multicomp D6 90 x 72 x 90 x 36 x 90 x 36 x 90 x 36 x 90 x 36 x
61 mm 61 mm 61 mm 61 mm 61 mm
Version: January 2022. Subject to change.
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Power capacitors

Optimizing

Monitoring

Recording

Power capacitors for reactive current compensation in
single-phase and 3-phase versions, developed for the highest
requirements. Apart from a long operating life and high current
and voltageload capacity, safety in case of overload

(all-pole overpressure disconnector) is a crucial advantage of the
compact dry technology components. Other features are good
heat dissipation, low self-heating as well as reliable performance

at high ambient temperatures.
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Power capacitors

Reactive power controllers

Pressure Sensitive D
IEC 60831 - 1(2014) + H204)
(43 Garman

Power capacitors

Filter circuit reactors
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Power capacitors

multicond

rated 280, 440, 480,
voeeels 535690 or 800 V
rated 50/60 Hz

frequency f

Power capacitor for reactive current compensation

Highlights -

Power from 2.8 to 37 kvar

-~ Capacitor rated voltage of 280, 415, 440, 480, 525, 690 or 800 V

- High level of safety through dry technology and 3-phase internal
overpressure disconnector

-~ Including compact discharge resistor

- Long operating life

A construction diagram is shown on page 35.

multicond-UHPC power capacitors stand out through their
combined safety concept with a self-restoring effect and
3-phase internal overpressure disconnector.

In low voltage networks, inadmissibly high voltage peaks of
up to 3 times the rated voltage can occur through switching
operations. If these loads lead to flashovers in the dielectric,
the self-restoring effect is triggered. The capacitor remains
fully functional as this happens. The 3-phase internal over-
pressure disconnector is triggered if the amount of gas
released by the many self-restoring procedures causes a spe-

28

cific internal pressure. The lid of the aluminum casing bends
slightly and the fuse disconnects all poles of the capacitor
from the network.

Note: Depending on the network voltage and when used in
detuned systems, a correspondingly higher capacitor rated
voltage must be selected.

Beyond this, we recommend using power capacitors of

the multicond-premium series in networks with increased
harmonic load.



Power capacitors

Capacitor rated voltage: 280 V - 3-phase

POWER ON NETWORK VOLTAGE E w 5 TYPE
S > z |5
= o << o)
5 58 a5 & ¢
e} e = 8 < VY <
] 5 | Ea Za £
o S0 (<< o > [
[T U> | xU V- =
220V|230 V| 280V | - - - - - |- - -
Hz | kvar |kvar |kvar |- - - - - - - - A uF multicond...
50 46| 50 | 74 = = = = = - 153 3y 1001 2 premium UHPC-7.4-280-3P 10279
60 s5 | 60 89 |- |- |- - |- |- |- |- |84 ‘ 1 basic UHPC-7.4-280-3P 10284 g
S
50 69 | 75 |M = = |- = |- |- [= |- |29 341502 3 premium UHPC-11.1-280-3P 10281 =
60 82 | 90 1133 |- _ _ _ _ _ _ _ 275 ’ 2 basic UHPC-11.1-280-3P 10285 §
v
50 91 100 {148 |- |- |- |- |- |- |- |- 305 342003 3 premium UHPC-14.8-280-3P 10280 §_
60 110 1120 1178 |- _ _ _ _ _ _ _ 36.6 3 basic UHPC-14.8-280-3P 10286 g
©
<
D
(-4
Capacitor rated voltage: 415 V - 3-phase
POWER ON NETWORK VOLTAGE -] w 3 TYPE
. = @) = 2
v = = v =]
= o < =) =
w = w = I~ s =
=) Z 2la g [ c =
2 =5 g |z £ S
oc S0 |< < o > g 7
w O3 |cuU U - = =
220|230 V| 280V | 380V | 400V | 415V | - - |- - - I
Hz | kvar |kvar |kvar |kvar |kvar |kvar |- - - - - A uF multicond...
50 |14, [154 |228 [419 |464 |500 |- |- - - |- 656
3x3080 5 UHPC-50.0-415-3P 23497
60 |169 |184 [273 |503 |557 600 |- |- - |- - 78.7 "
g
v
[~
L
Capacitor rated voltage: 440V - 3-phase *é
S
v
POWER ON NETWORK VOLTAGE w g TYPE =
> w Y = H=
[} =9 = (6]
=z o= < =)
5 52 o5 £ g
4 £ZEE |2y £
& S |<< o > [7]
[ O= |xuU (O =
220V| 230V| 280V| 380V| 400V| 415V| 440V| - |- - -
Hz  |kvar |kvar |kvar |kvar |kvar |kvar |kvar |- - - - A uF multicond...
50 0.7 0.8 1.1 2.1 23 25 28 |- - - - 44 Sy 154 . UHPC-2.8-440-3P _
60 0809 | 14| 25| 28|30 34|- |- |- |- 53 ' replaced by UHPC-4.0-525-3P 10516
50 14 15 23 | 42| 46 | 50 56 |- = = = 88 B 4 UHPC-5.6-440-3P _
60 171 18| 27| 5056|6067 [- |- |[- |- [106 ' replaced by UHPC-8.0-525-3P 10517
50 25 27 | 40 75 83 89 | 100 |- - - - 13.1 3y548 1 premium UHPC-10.0-440-3P 10506
60 30 33] 49| 89| 99107 |120- |- |- |- 157 ' 1 light UHPC-10.0-440-3P 21768
50 28 | 31| 45| 84| 93 (100 (112 |- = = = 14.7 1 premium UHPC-11.2-440-3P 10312
3x614 1 basic UHPC-11.2-440-3P 10318
60 34| 37 | 54 1100 [111 20 (134 |- - - - 17.6 1 light UHPC-11.2-440-3P 21776 £
2
Table continued on next page. 2‘
(==}
=

Measurements table on page 35
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Power capacitors

multicond

Capacitor rated voltage: 440V - 3-phase

POWER ON NETWORK VOLTAGE w % TYPE
> u g =
§ 8 = < S
i =3 |aG |E g
o W > 8 < T <
w =255 8¢ g
o S|z |OF £
220V [230V|280V 380V |[400V|415V 440V |- - - -
Hz kvar |kvar |kvar |kvar |kvar |kvar |kvar |- - - - A uF multicond...
50 30| 33| 49| 90 [100 |108 121 |- - - - 159 1 premium UHPC-12.1-440-3P 10313
3x66.3 1 basic UHPC-12.1-440-3P 10319
60 36 | 40| 59 (108 | 120 [129 | 145 |- - - - 19.1 1 light UHPC-12.1-440-3P 21769
50 35| 39| 57 105 [117 [125 [141 |- - = = 185 1 premium UHPC-14.1-440-3P 10314
3x773 1 basic UHPC-14.1-440-3P 10320
60 42 | 46 | 69 |126 |140 151 [169 |- - - = 222 1 light UHPC-14.1-440-3P 21777
50 38| 41| 61 113 125 [134 151 |- - - - 198 1 premium UHPC-15.1-440-3P 10315
3x828 1 basic UHPC-15.1-440-3P 10321
60 45 |1 50| 73 135 [150 |16 [181 |- - - - 238 1 light UHPC-15.1-440-3P 21778
50 43 | 47 | 69 128 | 141 [152 |17.0 |- = = = 224 2 premium UHPC-17.1-440-3P 10295
3x93.7 1 basic UHPC-17.1-440-3P 10323
60 51 | 56 | 83 (153 |17.0 [183 |205 |- - - - 269 1 light UHPC-17.1-440-3P 21779
50 45| 50| 74 {136 |150 [162 [182 |- |- - |- 239 2 premium UHPC-18.2-440-3P 10296
3x99.7 1 basic UHPC-18.2-440-3P 10324
60 55| 60| 88 [163 |180 (194 |218 |- - - - 287 1 light UHPC-18.2-440-3P 21770
50 50 | 55| 81 (149 |165 |178 200 |- _ _ _ 26.2 2 premium UHPC-20.0-440-3P 10297
3x109.6 2 basic UHPC-20.0-440-3P 10325
60 60 | 66 | 97 |179 (198 |213 | 40 |- = = = 314 1 light UHPC-20.0-440-3P 21412
50 53| 57| 85 157 |174 190 |210 |- - - - 276 2 premium UHPC-21,0-440-3P 21422
3x115.1 2 basic UHPC-21.0-440-3P 10327
60 63 | 69 [102 |189 208 [220 |252 |- - - - 33.1 1 light UHPC-21.0-440-3P 21413
50 53| 58| 86 |158 175 [189 (212 |- - - - 27.8 2 premium UHPC-21.2-440-3P 10298
3x116.2 2 basic UHPC-21.2-440-3P 10328
60 64 | 70 |103 |19.0 (210 |226 254 |- - - - 334 1 light UHPC-21.2-440-3P 21780
50 56| 61| 911168 [186 (200 |225 |- - - - 29.5
3x123.3 2 premium UHPC-22.5-440-3P 22975
60 6,7 | 74 1109 |20,1 |223 |240 |270 |- - - - 354
50 60 | 66 | 98 |180 (200 (215 |242 |- - - - 318 2 premium UHPC-24.2-440-3P 10299
3x1326 2 basic UHPC-24.2-440-3P 10331
60 73| 79 118 [21.7 |240 | 258 [290 |- - - - 38.2 2 light UHPC-24.2-440-3P 21772
50 62 | 68 [101 |186 |20.7 [222 |250 |- - - - 328
3x137.0 2 light UHPC-25.0-440-3P 21781
60 75| 82 121 [224 |248 267 {300 |- - - - 394
50 68 | 74 (110 |203 [225 |242 272 |- |- - |- |357 3 premium UHPC-27.2-440-3P 10308
3x149.1 2 basic UHPC-27.2-440-3P 10334
60 82 | 89 132 |243 (270 |290 |326 |- - - - 428 2 light UHPC-27.2-440-3P 21782
50 70 | 77 [114 210 232 | 250 [281 |- - - - 36.9 3 premium UHPC-28.1-440-3P 10300
3x154.0 2 basic UHPC-28.1-440-3P 10335
60 84 | 92 (137 |252 (279 |300 |33.7 |- - - - 443 2 light UHPC-28.1-440-3P 21783
50 76 | 83 [123 |226 (250 |27.0 303 |- - - - 39.8 3 premium UHPC-30.3-440-3P 10303
3x166.1 2 basic UHPC-30.3-440-3P 10336
60 9.1 | 99 | 147 (271 |30.1 (324 |364 |- - - - 47.8 2 light UHPC-30.3-440-3P 21773
50 78 |85 |126 [233 |258 (278 322 |- - - - 409
3x 1710 2 light UHPC-31.2-440-3P 21784
60 94 (102 [15.2 279 [309 [333 [374 |- - - - 49.1
50 91 | 99 [147 (271 [300 (323 (363 |- |- - |- |476 3 premium UHPC-36.3-440-3P 10305
3x1989 3 basic UHPC-36.3-440-3P 10337
60 109 | 119 [176 |325 [360 |387 | 436 |- - - - 57.1 3 light UHPC-36.3-440-3P 21774
50 10.0 {109 |16.2 | 298 |33.1 |356 |400 |- - - - 525
3x219.2 3 light UHPC-40.0-440-3P 21785
60 120 [13.1 | 194 |358 |39.7 | 427 |480 |- - - - 63.0

Up to a power of 30.3 kvar, 440V capacitors are also available in single-phase version. Other capacitor powers on request.
Version: January 2022. Subject to change.
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Power capacitors

Capacitor rated voltage: 480 V — 3-phase

POWER ON NETWORK VOLTAGE w % TYPE
> o] g =
> 8| = |8
2 =8 a5 |E s
o = = |lo< 2 w <
o £z 6% §
fr O= U O =
220V|230V[280V[380V|400V 415V 440V [480V |- - -
Hz kvar |kvar |kvar |kvar |kvar |kvar |kvar |kvar |- - - A uF multicond...
50 23 | 25| 37| 68| 75| 81 9.1 1108 |- - - 13.0 1 premium UHPC-10.8-480-3P 10377
0 271 30| a2l 81| 90| 97 l109 | 130 156 3x49.7 1 basic UHPC-10.8-480-3P 10386
' ’ ’ ’ ’ ’ ’ T B B ’ 1 light UHPC-10.8-480-3P 21786 »
7
50 25| 27| 40 75| 83 | 89 |100 119 |- - - 143 1 premium UHPC-11.9-480-3P 10378 =
50 s0 | 53 | a0 | ae | @9 a7 | ae e 79 3x548 1 basic UHPC-11.9-480-3P 10387 *‘é‘
’ ’ ’ ’ ’ : ’ =T - - ’ 1 light UHPC-11.9-480-3P 21787 §
50 26 | 29| 43| 78| 87 | 93 |105 [125 |- - - 15.0 1 premium UHPC-12.5-480-3P 10379 %
60 39 | 34| 51 94 1104 [112 1126 | 150 180 3x576 1 basic UHPC-12.5-480-3P 10388 :
’ ’ ' ’ ’ ’ ’ e - - ’ 1 light UHPC-12.5-480-3P 21788 =
50 30 33| 49| 90 | 99 [107 |120 | 143 |- = = 172 1 premium UHPC-14.3-480-3P 10380 é
. 26| 2| ma geE | ie | 12E | 1A | (s i 3x65.9 1 basic UHPC-14.3-480-3P 10389
: : ’ ’ : ’ ’ i a - : 1 light UHPC-14.3-480-3P 21789
50 35| 38 | 57 [105 (116 125 [140 |16.7 |- - - 20.1 2 premium UHPC-16.7-480-3P 10365
0 42 | 26 | 68 1126 1139 150 |168 | 200 ] 3x769 1 basic UHPC-16.7-480-3P 10390
’ ’ ’ ’ ’ ’ ’ i - - ’ 1 light UHPC-16.7-480-3P 21790 ©
50 38 | 41 6.1 [11.2 |124 | 134 |150 (179 |- - - 21.5 2 premium UHPC-17.9-480-3P 10366 %
50 iz | oo | 73 9as | iae e | ee |21s P 3x824 1 basic UHPC-17.9-480-3P 10391 §
’ ’ ’ ’ ’ ’ ’ i - - ’ 1 light UHPC-17.9-480-3P 21791 ;
50 44 | 48| 7.1 [130 | 144 [160 [175 | 208 |- - - 25.0 2 premium UHPC-20.8-480-3P 21425 5
3x958 2 basic UHPC-20.8-480-3P 10392
60 52 | 57 | 85 156 [173 [190 [21.0 |250 |- - - 30.0 1 light UHPC-20.8-480-3P 21414
50 50 | 55| 81 (149 | 165|178 [200 (238 |- |- |- [286 2 premium UHPC-23.8-480-3P 10367
3x109.6 2 basic UHPC-23.8-480-3P 10393
60 60 | 66 | 97 |179 | 198 [21.3 |240 |286 |- = = 343 2 light UHPC-23.8-480-3P 21792
50 53| 57| 85157 [174 [187 |210 [250 |- |- - 30.1 2 premium UHPC-25.0-480-3P 10368 2
3x115.1 2 basic UHPC-25.0-480-3P 10394 k]
60 63 | 69 [102 188 [208 (224 |252 300 |- - - 36.1 2 light UHPC-25.0-480-3P 21794 g
=
=
50 58 | 64 | 95 (174|193 (208 |234 [278 |- - - 334 L s0 , basic UHPC-27 8-480-3P 20358 §
60 | 70| 77 [113 |209 |232 [249 [280 [334 |- |- |- |402 ' light UHPC-27,8-480-3P 21795 s
X =
50 63 | 68 [101 [187 {207 |223 | 250|298 |- |- |- |358 3 premium UHPC-29.8-480-3P 10369
3x137.2 2 basic UHPC-29.8-480-3P 10395
60 75 | 82 (122 |224 248 |26.7 [300 |358 |- - - 43.0 2 light UHPC-29.8-480-3P 21797
50 70 | 77 [114 |209 |232 |250 (281 (334 [- |- |- [402 3 premium UHPC-33.4-480-3P 10371
341538 3 basic UHPC-33.4-480-3P 10396
60 84 | 9.2 (136 |251 |278 [300 [33.7 |40.1 |- = = 48.2 i : 2 light UHPC-33.4-480-3P 21415
50 75 | 82 [121 |224 |248 |267 |300 357 |- |- - 429 3 premium UHPC-35.7-480-3P 10374
3% 1644 3 basic UHPC-35.7-480-3P 10397
60 90 | 98 | 146 268 |29.7 |320 |360 428 |- - - 515 X ’ 2 light UHPC-35.7-480-3P 21416
Up to a power of 33.4 kvar, 480V capacitors are also available in single-phase version.
Other capacitor powers on request.
Measurements table on page 35
£
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a
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Power capacitors

multicond

Capacitor rated voltage: 525 V - 3-phase

> POWER ON NETWORK VOLTAGE w E TYPE
> =8| 2 |G
w o ,‘E < )
3 E3 .5 |E s
& 2Z8F 2y £
w T << |0% ]
O= |xuU VU - =
220V|230V|280V 380 V| 400V |415V | 440V 480V |525V | - -
Hz | kvar |kvar |kvar |kvar |kvar |kvar |kvar |kvar |kvar |- - A uF multicond...
50 071 08| 11| 21| 23] 25| 28| 33| 40 |- - 44
3x154 4 UHPC-4.0-525-3P 10516
60 08| 09| 14| 25| 28| 30| 34| 40| 48 |- - 53
50 14| 15| 23| 42| 46| 50| 56 | 67 | 80 |- = 838
3x308 4 UHPC-8.0-525-3P 10517
60 17| 18] 27| 50| 56| 60| 67| 80| 96 |- - 10.6
50 16| 17| 25| 46| 51|55| 62| 74| 88 |- - 9.7
3x340 1 premium UHPC-8.8-525-3P 23728
60 19| 20| 30| 56| 62| 66| 74| 89106 |- - 1.7
00| 18 191 281 52| 581 62 70 841100 - - IO 1 | premium UHPC-10.0-525-3P 10435
60 21| 23| 34| 63| 70| 75| 84 [100 [128 |- = 132 : 1 basic UHPC-10.0-525-3P 10444
50 20 21132 59| 65| 70| 79| 94 [112 |- - 123
3x43.1 1 premium UHPC-11.2-525-3P 23755
60 24 | 26| 38| 70| 78| 84 | 94 [112 [134 |- - 147
50 22| 24| 36| 65| 73| 78| 88 [104 [125 |- = 137 1 premium UHPC-12.5-525-3P 10436
5 5 . . . ar s | s 3x48.1 1 basic UHPC-12.5-525-3P 10445
<Y CH I I I L e e 1 | light UHPC-12.5-525-3p 21800
50 23| 25| 37| 68| 75| 81| 911109 |130 |- - 143 1 premium UHPC-13.0-525-3P 10437
o 57 1 301 24 | 821 90| 97 l109 1130 156 i 3x500 1 basic UHPC-13.0-525-3P 10446
: . : i : : : : T - : 1 light UHPC-13.0-525-3P 21801
50 26| 29| 43| 79| 87 | 94 [105 | 125 |150 |- = 16.5 1 premium UHPC-15.0-525-3P 10438
o 2|3 5 0 5 |26 o 180 08 3x57.7 1 basic UHPC-15.0-525-3P 10447
. 5| 5.1 4 1104 |11.2 [ 126 [150 | 180 |- = 19 . light UHPC-15.0-525-3P 1802
50 30| 33| 48| 89| 99 (106 [119 |142 |170 |- - 18.7 2 premium UHPC-17.0-525-3P 10418
5 5 5 3x654 1 basic UHPC-17.0-525-3P 10448
60 36 | 39| 58 (107|118 127 [143 [170 |204 |- - 4 : light UHPC-17.0-525-3p 21803
50 32 | 35| 51 (94 [105 |11.2 [126 150 [180 |- = 198 2 premium UHPC-18.0-525-3P 10430
o 8 | a1 61 1113 1125 1135 |15, |80 216 . 3x69.3 1 basic UHPC-18.0-525-3P 10449
: : : : : : : : 2T - : 1 light UHPC-18.0-525-3P 21804
50 33| 36| 54| 99 |110 [119 |133 |159 190 |- - 20.9 2 premium UHPC-19.0-525-3P 19867
60 40 | 44| 65 119 [132 |142 |160 | 190 |228 251 | 3% 73 W pasic UHPC-19.0-525-3P 10450
: : : : : : : : o - : 1 light UHPC-19.0-525-3P 21805
50 35| 38 | 57 105|116 [125 [140 | 167 |200 |- = 220 2 premium UHPC-20.0-525-3P 10431
3x77.0 2 basic UHPC-20.0-525-3P 10451
60 42 | 46 | 68 [126 | 139 |150 [169 |20.1 |240 |- - 264 1 light UHPC-20.0-525-3P 21417
50 37 | 40| 60 [110 122|131 [147 [175 210 |- - 231 2 premium UHPC-21.0-525-3P 10419
3x80.8 2 basic UHPC-21.0-525-3P 10452
60 44 | 48 | 72 |132 (146 157 |17.7 |21.1 |252 |- - 27.7 1 light UHPC-21.0-525-3P 21420
50 44 | 48 | 71 |131 | 145 [156 [176 [209 |250 |- = 275 2 premium UHPC-25.0-525-3P 10420
o s3 | ss | 8s 157 [174 |187 |21 |251 |00 230 3x96.2 2 basic UHPC-25.0-525-3P 10453
: : : : : : : : i - : 2 light UHPC-25.0-525-3P 21808
50 53| 58 | 85 157 | 174 [187 [21.1 |25.1 |300 |- - 330 3 premium UHPC-30.0-525-3P 10421
o 63 | 69 1102 l189 1209 1225 1253 |301 |360 306 3x1155 2 basic UHPC-30.0-525-3P 10454
: : : : : : : : ST - : 2 light UHPC-30.0-525-3P 21810
50 60 | 65| 97 |178 | 197 [21.2 [239 | 284 |340 |- = 374
3x1309 3 premium UHPC-34.0-525-3P 21874
60 72 | 78 |116 |214 [237 |255 |287 [34.1 [408 |- = 44.9
50 65 | 7.1 1105 [194 | 215 | 231 260 309 [370 |- - 40.7 3 premium UHPC-37.0-525-3P 10422
3x 1424 3 basic UHPC-37.0-525-3P 10455
60 78 | 85 126 |233 (258 |27.7 |312 |37.1 |444 |- - 48.8 2 light UHPC-37.0-525-3P 21421

Up to a power of 34.0 kvar, 525V capacitors are also available in single-phase version. Other capacitor powers on request

Version: January 2022. Subject to change.
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Power capacitors

Capacitor rated voltage: 690V — Basic and Premium Y-circuit

POWER ON NETWORK VOLTAGE w % TYPE

> o] g -

> 8= = |3

& £38|oc |E g

[} 2= lo< 2 w <

& £z kx 6% §

fr O= U O =

220V|230V|[280V 380 V|400V 415V 440V [480V 525V | 600V | 690V

Hz kvar |kvar |kvar |kvar |kvar |kvar |kvar |kvar |kvar |kvar |kvar |A uF multicond...

50 10 | 11 16 | 30 | 34 | 36 | 41 48 | 58 | 76 [100 | 84 s 1 premium UHPC-10.0-690-35 10481

60 12 131 20| 36| 40| 43| 49| 58 | 70| 91 |[120 | 10. ' 1 basic UHPC-10.0-690-3S 10482
wv

50 13 14 | 21 38 | 42 | 45 | 51 6.1 72 | 95 (125 | 105 270 1 premium UHPC-12.5-690-35 10475 S

60 15 171 25| 46 | 50| 54 | 6.1 73 | 87 | 113 |150 (126 ’ 1 basic UHPC-12.5-690-3S 10483 E
o

50 15017 25| 45| 50| 54| 61| 73| 87 |113 [150 |126 L334 5 premium UHPC-15.0-690-35 10468 ;

60 181 20| 30| 55| 60| 65| 73| 87 104 |136 |180 |15.1 ’ 1 basic UHPC-15.0-690-3S 10484 2
o

50 20| 22| 33| 61| 67| 72| 81| 97 [116 151|200 [167 s 5 premium UHPC-20.0-690-35 10474 E

60 24 | 27 | 40 | 73| 81 | 87 | 98 [116 [139 [181 [24.0 |20.1 ’ 2 basic UHPC-20.0-690-3S 10485 §
(-4

50 211 23| 34| 63| 70| 75| 85101 [121 157 |208 [174 e 5 premium UHPC-20.8-690-35 10469

60 25 28| 41| 76| 84| 90 102 [121 |145 |189 |250 |209 ' 2 basic UHPC-20.8-690-3S 10486

50 25| 28 | 41| 76 | 84 | 90 |102 [121 |145 [189 |250 [209 Sy ses 3 premium UHPC-25.0-690-35 10470

60 30 | 33| 49| 91 (101 [108 |122 [145 (174 | 227 [30.0 |25.1 ’ 2 basic UHPC-25.0-690-3S 10487 -
o

50 27| 29| 43| 80| 88 | 95107 [127 |152 [199 |263 [220 L sae 3 premium UHPC-263-690-35 10476 .§

60 32| 35| 52| 96 (106 |114 |128 [153 |183 [239 (316 |264 ’ 3 basic UHPC-26.3-690-35 10488 §
S

50 28 | 31 | 46 | 84 | 93 (101 |11.3 [135 |16.1 [21.0 |27.8 [233 600 3 premium UHPC-27.8-690-35 10478 %

60 34 | 37 | 55 101 [11.2 [121 [136 |16 |193 | 252 |334 (279 ’ 3 basic UHPC-27.8-690-3S 10489 a-

50 30 | 33| 49 | 90 [100 [10.7 [ 120 |143 | 170 | 224 |296 |248 1660 3 premium UHPC-29.6-690-35 10477

60 36 | 40 | 59 (108 [119 (129 |144 (172 |206 |269 |355 |29.7 ’ 3 basic UHPC-29.6-690-3S 10490

Measurements table on page 35 v
£
[~
<

Performance data and sizes deviating from the standard are available on request. %

Misprints and printing errors as well as technical changes reserved. =
k2
E

Example for order: Power capacitor, 30.3 kvar to 440 V.
The corresponding order detail is as follows:Type multicond premium UHPC-30.3-440-3P (3-phase version) =item number 10303
Type multicond basic UHPC-30.3-440-3P (3-phase version) = product number 10336

KBR system




Power capacitors

multicond

Capacitor rated voltage: 800 V — Basic and Premium Y-circuit

w | B TYPE
> w S -
[C] z
> 8= =z |3
5 £38|a5 |E g
2 EZEF 2y £
o £ |g< |0% @
[ O=|xcuU O~ =
280|380V | 400V | 415V | 440V | 480V | 525V | 600V | 660V | 690V | 800V

Hz | kvar |kvar |kvar |kvar |kvar |kvar |kvar |kvar |kvar |kvar |kvar |A uF multicond...
50 |- - [ 33] 36| 40| 48|57 75] 9199|133 | 96 - 1 | premium UHPC-13.3-800-35 21818
60 - - 40 | 43 | 48 | 58 | 69| 90 |109 (119 160 | 115 ' 1 basic UHPC-13.3-800-3S 21806
50 |- |- 42 | 45| 50| 60| 72| 94 [113 124 |166 | 120 s e 2 | premium UHPC-16.6-800-35 S5
60 = = 50| 54| 60| 72| 86 (112 [136 | 149 |200 | 144 ' 1 basic UHPC-16.6-800-3S 21807
50 |- |- 50| 54| 61| 72| 86 11,3137 [149 [201 | 145 s s 2 | premium UHPC-20.1-800-35 21890
60 - - 60 | 65| 73| 87 |104 [135 [164 | 179 | 241 174 ' 2 basic UHPC-20.1-800-3S 21809
50 = = 57| 62| 69| 82 | 98 |129 |156 | 170 |229 | 165 370 2 premium UHPC-22.9-800-35 21821
60 = = 69 | 74| 83| 99 |118 | 154 |187 |204 |274 | 198 ' 2 basic UHPC-22.9-800-3S 21811
s0 |- |- 67| 72| 81| 96 115 150|181 [198 |267 | 193 s 3 | premium UHPC-26.7-800-35 21822
60 - - 80 | 86| 97 | 11,5 138 |180 |21,8 |238 |320 | 23,1 ’ 2 basic UHPC-26.7-800-3S 21812
50 |- |- 70 | 75| 84 [100 |120 |157 [190 [207 |27.9 | 201 s 3| premium UHPC-27.9-800-35 -
60 = = 84 | 90 | 10,1 | 120 | 144 |188 | 228 |249 |334 | 24,1 ; 2 basic UHPC-27.9-800-S 21813
50 |- |- 79 | 85| 96 |114 [136 178 |216 [236 [317 | 229 . 3 | premium UHPC-31.7-800-35 21997
60 - - 95 1102 (115 [ 137 | 164 [214 |259 |283 |380 | 274 ’ 3 basic UHPC-31.7-800-3S 21996
50 - - 83 | 90 [10,1 | 120 | 144 [188 [22,7 |248 |334 | 241 B 3 premium UHPC-33.4-800-35 21824
60 - - 100 | 108 (12,1 (144 |173 [225 (273 |298 |401 289 ' 3 basic UHPC-33.4-800-3S 21814
50 - - 88 | 95 (10,7 12,7 | 152 [199 |24,1 |263 |354 | 255 2586 3 premium UHPC-354-800-35 51825
60 - - 106 | 11,4 [128 (153 |183 [239 [289 |316 |424 | 3006 ' 3 basic UHPC-35.4-800-3S 21815
50 = - 91 98 [11,0 (13,1 | 156 [204 [24,7 |270 |363 | 262

3x60.2 3 premium UHPC-36.3-800-3S 21826
60 - - 109 | 11,7 {132 [157 188 |245 [296 (324 |436 | 315
50 - - 93 | 101 [11,3 [ 134 |161 [21,0 [254 |278 |374 | 270

3x619 3 basic UHPC-37.4-800-3S 21816
60 - - 11,2 121 [136 [16,1 [193 | 252 30,5 (333 |448 | 323
50 - - 99 [10,7 (120 | 143 | 171 [224 271 |296 |398 | 287

3x66,0 3 basic UHPC-39.8-800-3S 21817
60 - - 11,9 (128 | 144 [172 [206 |269 |325 355 (47,7 | 344

Measurements table on page 35

Other capacitor powers on request

On request a 4 pole terminal with lead out neutral wire is available.
(suitable for 3 phase controlled pfc units)
Those capacitors can also be used as 3 one phase capacitors in one can.
Only available with diameter of 136mm.

L1 L2 L3 N

O

Version: January 2022. Subject to change.




Power capacitors

Construction diagram

x . J=C+5mm |
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All dimensions are in mm.
Not suitable for measurement purposes.

£
General: Installation: Adapter box: 'é
m Adapter box safe from finger-touch ®m M12 threaded bolts C95/116/136 (25 mm?2) :-E_-:
m Expansion by 12 mm maximum m tightening torque T=10 Nm m M5 connection screw =
m Clearance above (a) 13 mm m serrated lock washer JI2DIN 6797 g tightening torque T = 2.5 Nm
minimum ® hexagonal nut BM12 DIN 439 C75(16 mm?)
m M4 connection screw
m tightening torque T=13 Nm
Size Chart Al B' C D2 E' F! G! i
Construction Type 1 263 246,5 95 11,8/ M12 16,5 212 34,5 100 mm
Construction Type 2 263 246,5 116 11,8/ M12 16,5 212 34,5 121 mm
Construction Type 3 263 246,5 136 11,8/ M12 16,5 212 34,5 141 mm
Construction Type 4 260 243,5 75 11,8/ M12 16,5 212 31,5 79 mm c
Construction Type 5 350 3340 136 11,8/ M12 16,0 290 44,0 141 mm ‘;EL
"tolerance +/- 3 mm 2 mm / threaded bolts 3)=C+5mm é




Power capacitors

multicond premium UHPC
und multicond UHPC

multicond basic UHPC

multicond light UHPC

Rated voltage
Frequency

Maximum permissible
operating voltage

Maximum permissible
operating current

Maximum
inrush current

Capacitance tolerance

Power dissipation

Voltage test
(terminal - terminal)

Voltage test
(terminal - housing)

Cooling

Permissible
humidity

Maximum
altitude

Installation site,
installation position

Attachment

Safety features

Housing
Protection type
Dielectric
Terminal strips
Discharge

Standards

Un= 280, 415, 440, 480, 525, 690 or 800 V

50/60 Hz

Un= 280, 440, 480, 525, 690 or 800 V

50/60 Hz

1.0x U, continuous | 1.1 x U, 8 hours/day | 1.15x U, 30 minutes/day

1.2 x Uy 200 x 5 minutes | 1.3 x U, 200 x

20x 1,

400 x I

+/-5%

< 0.20 W/ kvar,
without discharge resistors

2.15 X Upareq (AQ), 10 sec

1 minute

20x 1,

400 X Iy

+/-5%

< 0.25W/kvar,
without discharge resistors

2.15 X Upareq (AQ), 10 sec

<690V :3600V (AC), 2.5 sec | >690V:6000V (AC), 10 sec - acc. to standard

Natural cooling

95 %

4000 m above sea level

Indoors, anywhere

M12 threaded bolts on the ground

Dry technology, resin-filled
Self-restoring

Overpressure disconnector (all-pole)
SF6-free, PCB-free

NN NN

Aluminum
IP 20

Polypropylene

Natural cooling

95 %
4000 m above sea level

Indoors, anywhere

M12 threaded bolts on the ground

Dry technology, resin-filled
Self-restoring
Overpressure disconnector (all-pole)

N
%
N
- SF6-free, PCB-free

double-sided terminal strip, safe from finger-touch

Discharge resistors on the outside of the strip

IEC 60831-1 + 2, EN 60831-1 + 2, VDE 0560-46 + 47

Un= 280, 440, 480, 525 or 690 V

50/60 Hz

1.8 x 1,

250 x 1,

+/-5%

<0.25W/kvar,
without discharge resistors

2.15 X Upareq (AQ), 10 sec

Natural cooling

95 %

4000 m above sea level

Indoors, anywhere

M12 threaded bolts on the ground

Dry technology, resin-filled
Self-restoring

Overpressure disconnector (all-pole)
SF6-free, PCB-free

NN

The discharge of the capacitors takes place via

If faster discharge is necessary, the capacitor

discharge resistors or discharge reactors. can be discharged with a discharge reactor

The standard requires a discharge of the ca- within a very short time.

pacitor that, as a rule, is realized via discharge The capacitor is thus available again for com-

resistors. pensation after a short time.
Type Item Power Dimensions Connection
no. (HxW xD)in mm
multidis-EW 120k-3P-5W 17141 5W 4x39x%30 Terminal lugs
multidis-EW 120k-3P-9W 19410 | 9W 4 x39x46 Terminal lugs
multidis-EW 300k-3P 17142 | 5W 4x39x30 Terminal lugs
multidis-EW 400k-3P 17143 9w 4x39x46 Terminal lugs
multidis-ED 100-900V 15464 35x 60 x 90 cable 600 mm

Version: January 2022. Subject to change.




multicond premium UHPC
und multicond UHPC

multicond basic UHPC

Power capacitors

multicond light UHPC

Temperature
class D+5:

Operating life*

Temperature
class D:

Operating life*

Temperature
class C:

Operating life*

Temperature class D+5
+60

§ \ l /
%ﬁ Life y

expectancy \/ | \

-40

-40/60

> 150,000 h

max. ambient temperature: 60 °C
max. average over 24 hours: 50 °C
max. average over 1 year: 40 °C

Temperature class D

-40/55

>250,000 h

max. ambient temperature: 55 °C
max. average over 24 hours 45 °C
max. average over 1 year: 35 °C

Temperature class D

Life

-40/55

> 130,000 h

max. ambient temperature: 55 °C
max. average over 24 hours: 45 °C
max. average over 1 year: 35 °C

Temperature class C

Temperatureclass D

-40/55

> 100,000 h

max. ambient temperature: 55 °C
max. average over 24 hours 45 °C
max. average over 1 year: 35 °C

Temperature class C

-40/50

> 150,000 h

max. ambient temperature: 50 °C
max. average over 24 hours: 40 °C
max. average over 1 year: 30 °C

-40/50

> 130,000 h

max. ambient temperature: 50 °C
max. average over 24 hours: 40 °C
max. average over 1 year: 30 °C

*The maximum operating life depends on the type of the application and

the temperature class

Storage conditions for capacitors:

min. / max. temp.:
max. air humidity:

-40-+ 85 °C
<95% without condensation

Do not store in corrosive atmosphere containing aerosols,
especially if chloride gas, sulfur compounds, salts (marine air)
or similar is present.

Reactive power controllers

Power capacitors

Filter circuit reactors

KBR system




Filter circuit reactors

Optimizing

Monitoring

Recording

To prevent resonance phenomena caused by harmonic
content in the power supply system, filter circuit
reactors are required to set up detuned compensation
systems. Here, high linearities guarantee the necessary

functional stability even in the overload range.
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Filter circuit reactors

multiind 50Hz

Power 2.5 -75 kvar
Detuning 5-5: 7 or8%
factors 12.5 or 14%

Filter circuit reactors for reactive current compensation

Highlights -

Power from 2.5 to 75 kvar

-~ High linearity, low power dissipation
- Overload protection through temperature switch
- Low-noise through impregnation
-~ Long operating life
-~ Improved impedance behavior
An overview of the technical details is provided on pages 44-45.
Construction diagrams are provided on page 43.
Note on the temperature switch Notes on installation

For smooth operation and a long operating life, the integrat- - Observe the applicable DIN / VDE regulations.
ed temperature sensor must interrupt the main circuit of the 5 power supply connection, setup and device operation
filter circuit reactor in case of overload. must be performed by qualified personnel only.

40

- Maintain maximum current,
voltage and temperature ranges.
- Ensure sufficient ventilation.
- Tighten connections with the right torque.



Filter circuit reactors

Specifications multiind-light ... 7 %

Detuning factor: 7% Resonance frequency: 189 Hz

POWER| TYPE INDUC- | RATED | DIMENSIONS DIAGRAM | WEIGHT | CAPACI- | CAPACITOR

multiind-basic... 7 % TIVITY | CURRENT | IN MM TANCE multicond
inmm

kvar ‘CU‘AL mH (A H ‘w ‘D ‘w1‘m ‘LL AW‘RK kg uF UHPC ... -440-3P

12,5 | multiind-light 400-50-12.5-7-Cu-RK-S X 2.848 18 215 (210 | 92 |95 | 67,59 X B 126 249 151

25 | multiind-light 400-50-25.0-7-Cu-RK-S X 1535 36 | 250 | 240 | 105 |95 |82 |9 X B 16.0 462 28,1

50 | multiind-light 400-50-50.0-7-Cu-RK-S X 0.767 721 | 250 | 240 | 145 |95 | 101 |9 X B 250 924 28,1+28,1

Specifications multiind-basic ... 7%

Detuning factor: 7% Resonance frequency: 189 Hz

POWER| TYPE INDUC- | RATED | DIMENSIONS DIAGRAM | WEIGHT | CAPACI- | CAPACITOR
multiind-basic... 7 % TIVITY | CURRENT | IN MM TANCE multicond

inmm

kvar ‘CU‘AL mH A H ‘W ‘D ‘w1‘m ‘LL AW‘RK kg F UHPC ... -440-3P

25 | multiind-basic 400-50-02.5-7-Cu-RK-S X 15.42 36 | 185|180 | 86 |95 6259 x |8 52 46 | UHPC4,0-525-3P

5 multiind-basic 400-50-05.0-7-Cu-RK-S X 7.709 7,2 | 185 | 180 | 106 |95 | 625 |9 x |B 6,4 92 | UHPC8,0-525-3P

75 | multiind-basic400-50-07.5-7-Cu-RK-S X 4.760 11,6 | 185 180 | 96 |95 725 |9 x |B 8,1 150 | UHPC13,0-525-3P

10 | multiind-basic400-50-10.0-7-Cu-RK-S X 3.564 155 | 185 | 180 | 126 | 95 | 825 |9 x |B 9,2 199 |12

12,5 | multiind-basic 400-50-12.5-7-CU-RK-S X 2.849 19,4 | 215210 | 109 |95 |85 |9 x |B 126 249|151

15 | multiind-basic 400-50-15.0-7-CU-RK-S X 2524 21,9 215 [ 210 [ 109 |95 |85 |9 x |8 13,0 281|171

20 | multiind-basic 400-50-20.0-7-CU-RK-S X 1782 311 | 215|210 | 109 |95 |85 |9 x |B 14,0 398 | 242

25 | multiind-basic-400-50-25.0-7-AL-AW-S x| 1535 360 220 [ 240 | 145 (95 |92 |9 | «x C 17,1 462 |28,

25 | multiind-basic 400-50-25.0-7-CU-RK-S X 1535 36,0 | 250 | 240 | 115 (95 |92 |9 x |B 20,0 462 |28

30 | multiind-basic 400-50-30.0-7-AL-AW-S x| 1.262 438 | 220 | 240 | 14595 |92 |9 | x C 178 562 | 17,1+17,1

30 | multiind-basic 400-50-30.0-7-CU-RK-S X 1.262 43,8 | 250 | 240 | 135 |95 |92 |9 x |B 203 562 | 17,1+17,1

40 | multiind-basic 400-50-40.0-7-AL-AW-S x| 0951 58,2 | 240 | 260 | 167 [95 [112 |9 | «x C 26,0 746 | 21,2424

50 | multiind-basic 400-50-50.0-7-AL-AW-S x | 0767 721 | 240 | 260 | 167 |95 [112 |9 | «x C 250 924 | 28,1+28,1

50 | multiind-basic 400-50-50.0-7-CU-RK-S X 0.767 721 | 305 | 300 | 145 |95 | 105 |9 x |B 320 924 | 28,1+28,1

60 | multiind-basic 400-50-60.0-7-AL-AW-S x | 0.638 868 | 270 | 300 | 180 |95 | 117 |9 | x C 35,0 1112 | 100(525)+303+303

75 | multiind-basic 400-50-75.0-7-AL-AW-S x| 0512 | 1080 | 270 | 300 | 180 |95 |117 |9 | x C 37,5 1386 | 28,1+28,1+28,1

Version: January 2022. Subject to change.
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Filter circuit reactors

multiind 50Hz

Specifications multiind-basic ... 14%

Detuning factor: 14% Resonance frequency: 134 Hz

POWER TYPE INDUC- | RATED | DIMENSIONS CONNEC- | DIAGRAM| WEIGHT | CAPACI- CAPACITOR

multiind-light... 4% TIVITY | CURRENT TION TANCE multicond
kvar ‘ CU‘ AL| mH A H ‘W ‘ D ‘W1 ‘ D1 ‘ LL | AW ‘ RK kg uF UHPC...-525-3P
5 multiind-basic 400-50-05.0-14-CU-RK-S | x 15.42 78 1851180196 (95 |725| 9 X |B 83 92 |80
75 multiind-basic 400-50-07.5-14-CU-RK-S | x 11,00 109 | 215230109/ 95 |85 9 X |B 12,5 129 |11,2
10 multiind-basic 400-50-10.0-14-CU-RK-S | x 8.2 146 | 215210 109|95 |85 9 X |B 14,4 173 15,0
12,5 multiind-basic 400-50-12.5-14-CU-RK-S | x 6.82 17,6 | 250| 240|105/ 95 | 82 9 x |B 17,9 208 | 18,0
15 multiind-basic 400-50-15.0-14-CU-RK-S | x 5.862 20,4 | 250|240 105(95 |82 9 X | B 17,9 282|210
20 multiind-basic 400-50-20.0-14-AL-AW-S X 4.088 29,3 | 240|260 167|95 (112 | 9 x |B 24,2 347 1300
25 multiind-basic 400-50-25.0-14-CU-RK-S | x 3322 36 250 240| 145/95 | 101 | 9 | x C 23,4 427 |37,0
25 multiind-basic 400-50-25.0-14-AL-AW-S X 3322 36 |240|260(167|95 |112 | 9 | x C 249 427 370
30 multiind-basic 400-50-30.0-14-AL-AW-S X 2728 43,9 |270(300/180|95 (117 | 9 | x C 33,0 520 | 15,0+30,0
40 multiind-basic 400-50-40.0-14-AL-AW-S X | 2.047 585 |270/300(180(95 | 117 | 9 | «x C 36,2 693 | 30,0+30,0
50 multiind-basic 400-50-50.0-14-AL-AW-S X 1.661 72 1270(300(210/95 |132 | 9 | x C 44,0 854 | 37,0+37,0
50 multiind-basic 400-50-50.0-14-CU-RK-S | x 1.661 72,1 | 305/300|180(95 | 117 | 9 x |B 45,5 854 |37,0+37,0
60 multiind-basic 400-50-60.0-14-AL-AW-S X | 1364 87,7 |270/300(210{95 | 132 | 9 | «x C 40,0 1040 | 30,0+30,0+30,0
60 multiind-basic 400-50-60.0-14-CU-RK-S | x 1.364 87,7 |305[300/210{95 (132 | 9 x |B 47,6 1040 | 30,0430,0+30,0

Technical data | multiind7.0
DEVICETYPE | light basic basic
p=7% p=7% p=14%

42

Rated voltage | frequency
Maximum permissible operating voltage
Power

Inductive stability |

U, =400V | 50Hz
U,=400V+10%
2.5 =75 kvar

L (lL'm) >095 Ly |

U,=400V | 50Hz
U, =400V +£10%
2.5-75 kvar

L (l Un) >095Ly |

U,=400V | 50 Hz
U,=400V +10%
2.5 -50 kvar

L (| Lm) >095 Ly |

Inductive tolerance | +3% +3% +3%
Overtemperature protection Break contact at 125 °C
(250V - 50 Hz — 2.5 A), temperature class B
Protection type | IP 00 IP-00 IP 00

Protection class
Ambient temperature
Cooling type

Impregnation

I
maximum 40 °C
Natural cooling

vacuum-impregnated

I
maximum 40 °C
Natural cooling

vacuum-impregnated

|
maximum 40 °C
Natural cooling

vacuum-impregnated

Detuning factor | Resonance frequency | 7% | 189 Hz 7% | 189 Hz 14% | 134 Hz
Linearity | 1.6 x| ateq 1.85 X | rated 1.5 X | 1ateq
Standards DIN EN 60076-6 (VDE 0532-76-6)
DIN EN 61558-1-A1 (VDE 0570-1-A1)
DIN EN 61558-2-20 (VDE 0570-2-20)
Designs Cu = copper

Not suitable for measurement purposes.

Al =aluminum

L = cable connection
AW = connection angle
RK = tubular cable lug

Version:

January 2022. Subject to change.



Filter circuit reactors

Construction diagrams
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Version: January 2022. Subject to change.

Diagram B

Design with tubular cable lug
Type RK

Diagram C

Design with connection angle
Type AW

43

Reactive power controllers

KBR system




Filter circuit reactors

multiind 60Hz

Specifications multiind-basic ... 6%

Detuning: 6% Resonance frequency: 245 Hz

TYPE INDUCTIV- | RATED | DIMENSIONS CONNECTION CAPACITOR

w multiind-basic ... 6% ITY CURRENT S multicond UHPC
V] = =
<< = = — =
[ ) I~ = o
= = €] <] =
[©] S = ] =
= & a = o
v kvar Cu| A | mH A H ‘w ‘D ‘w1‘m ‘LL L ‘AW‘RK kg |

380V/60Hz| 12.5 | multiind-basic 380-60-12.5-6-CU-RKS | x 18280 | 203 215| 210[ 109] 95 | 85/ 9 x |8 135 |21 |1x2005253p

380V/60Hz| 13.4 | multiind-basic 380-60-13.4-6-CU-RK-S | x 18250 | 203 215/ 210/ 109/ 95 | 859 x |B 135 [231 | 1x167-480-3

380V/60Hz| 25 | multiind-basic 380-60-25.0-6-AL-AW-S x 09490 392 240| 260| 167| 95 | 1129 X ¢ |us |ws |X]794803P

1x14.3-480-3

380V/60Hz| 26.7 | multiind-basic 380-60-26.7-6-CU-RKS | x | | 09160 | 406 250/ 240/ 15| 95 | 9219 x |B |21 |461 | 1x33.4-4803p

380V/60Hz| 50 | multiind-basic 380-60-50.0-6-CU-RKS | x | | 0.4840 | 76.8 305| 300| 150( 95 | 1179 x (B [341 |g3 | D284

2X33.4-480-3P

440V/60Hz| 12.5 | multiind-basic 440-60-12.5-6-CU-RK-S | x 24403 | 176 215/ 210/ 109] 95 | 859 x |B |18 [173 | 1x15.0-525-3p

440V/60Hz| 25 | multind-basic 440-60-25.0-6-AL-AW-S x (12166 | 354 20| 240| 145] 95 | 929 X C 176|347 | 1x30.0-525-3P

440V/60Hz| 50 | multiind-basic 440-60-50.0-6-AL-AW-S x |06416 |67 270300/ 180( 95 | 1179 X C |33 |65 Kiggg;g:g

Specifications multiind-basic ... 7%

Detuning: 7% Resonance frequency: 227Hz

TYPE INDUCTIV- | RATED | DIMENSIONS CONNECTION CAPACITOR
w multiind-basic ... 7% Iy CURRENT S multicond UHPC
<C e = = =
= e} [~ = =
=1 = (] o =
(] =) = = &
Y a a = o
v kvar ‘CU‘AI mH A H ‘w ‘D ‘w1‘m ‘LL L ‘AW‘RK kg |
230V/60Hz| 10 | multiind-basic 230-60-10-7-CU-RK-S | 1.0661 2.9 215210/ 109/ 95 | 859 x |B 138|462 | 1x28.1-440-3P
1%20.0-440-3P
230V/60Hz| 20 | multiind-basic 230-60-20-7-CU-RK-S | x 05319 | 499 250| 240{ 129| 95 | 105 |9 x |B 22 9255
1x 36.3-440-3P
480V/60Hz| 25 | multiind-basic 480-60-25.0-7-AL-AW-S X | 17043 325 220|240 145/ 95 | 929 X C 173|289 | 1x25.0-525-3P
L 1%21.0-525-3P
480V/60Hz| 50 | multiind-basic 480-60-50.0-7-AL-AW-S X 09276 | 597 240|260{ 167| 95 | 1129 X C 27.0 | 531
1%25.0-525-3P
Specifications multiind-basic ... 13%
Detuning: 13% Resonance frequency: 167 Hz
TYPE INDUCTIV- | RATED | DIMENSIONS CONNECTION CAPACITOR
w multiind-basic ... 13 % ITY CURRENT S multicond UHPC
(U] = E
<< e = = =
[ o] I~ = =
=1 = (] o =
o = = = s
s = a = o
v kvar ‘CU‘AI mH A H ‘w ‘D ‘w1‘m ‘LL L ‘AW‘RK kg |
380V/60Hz| 12.5 | multiind-basic 380-60-12.5-13-CU-RK-S | x 43976 1938 250| 240|105 95 | 829 x |B 16 |207.9 | 1x18.0-525-3P
380V/60Hz| 25 | multiind-basic 380-60-25.0-13-AL-AW-S X 21988 |395 270|300{ 180{ 95 | 1179 X C 32 |416 | 2x18.0-525-3P
380V/60Hz| 50 | multiind-basic 380-60-50.0-13-AL-AW-S X |1.0698 |813 270/ 300| 180| 95 | 1179 X C 33 855 | 2x37.0-525-3P
440V/60Hz| 12.5 | multiind-basic 440-60-12.5-13-CU-RK-S | 60980 | 165 215/ 210{ 109] 95 | 859 x |B 15 150 | 1x13.0-525-3P
440V/60Hz| 25 | multiind-basic 440-60-25.0-13-AL-AW-S X 30490 |33 240| 260| 167| 95 | 1129 X C 2% 300 | 2x13.0-525-3P
440V/60Hz| 50 | multiind-basic 440-60-50.0-13-AL-AW-S X | 15250 |66 270{300( 180 95 | 1179 X C 3 |ep | X1505B3P
1%37.0-525-3P
Version: January 2022. Subject to change.
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mu Itllnd 60HZ technical details

Filter circuit reactors

multiind 6 % multiind 7 % multiind 13 %
basic basic basic basic basic basic
=6% =6% =7% =7% =13 % =13%
DEVICETYPE |°~ " p=om p=r p=rm p=2n p=2
Rated voltage | U,=380V U, =440V U,=230V U, =480V U,=380V U, =440V
| Frequency |60 Hz 60 Hz 60 Hz 60 Hz 60 Hz 60 Hz

Maximum permissible
operating voltage

Power

Inductive stability

Inductive tolerance

Up=380V+10% |U,=440V+10%

125x 134, 25; 12.5 x 25; 50 kvar

26.7; x 50 kvar

L (l L'm) >095 Ly

+3%

n=230V+10% |U,=480V+10%

10; 20 kvar 25: 50 kvar

L (l L'\n) >095 Ly

+3%

Un=380V+10% |U,=440V+10%

12.5 x 25; 50 kvar 12.5 x 25; 50 kvar

L (l Lin) >095Ly

+=3%

Reactive power controllers

Overtemperature | Break contact at 125 °C Break contact at 125 °C Break contact at 125 °C
protection | (250V-50Hz—-2.5A) (250V-50Hz-25A) (250V-50Hz-25A)
Protection type | IP 00 IP 00 IP 00
Protection class || | |
Ambient temperature | Maximum 40 °C Maximum 40 °C Maximum 40 °C
2
Cooling type | Natural cooling Natural cooling Natural cooling _%
<
Impregnation | Vacuum-impregnated Vacuum-impregnated Vacuum-impregnated §
L
v
Detuning | 6% 6% 7% 7% 13% 13% H
[~
Resonance frequency | 245 Hz 245 Hz 227 Hz 227 Hz 167 Hz 167 Hz
Linearity | 1.85 X | seq 1.85 X | rated 1.85 X | rated 1.85 X | rated 1.5 X | rated 1.5 X | rated
Standards | DIN EN 60289 (VDE 0532-289) DIN EN 60289 (VDE 0532-289) DIN EN 60289 (VDE 0532-289)
Designs | Cu = copper 4]
q (=}
Al = aluminum ©
e
L = cable connection =
AW = connection angle 2
RK = tubular cable lug s
=
=
£
2
d
a
3
[==]
==

Version: January 2022. Subject to change.
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Capacitor contactors

multiswitch low-voltage switching devices are produced

and tested according to the relevant national and international
rules and regulations. All of the devices correspond to all important
German regulations, such as VDE, BS and the relevant international
standards, such as IEC 60947 and UL508. This is why our low-volt-

age switching devices can be used worldwide.

Optimizing

Monitoring

Recording

Thyristor switches

With thyristor switches, you can connect and disconnect capacitors
quickly and without wear and tear.

Unlimited switching frequency, no peak inrush current when
switching on capacitors, rapid compensation and no noise
formation during switching are just some of the advantages

of this technology.
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Capacitor contactors and thyristor switches

BENEDICT

aMEH

www.benedict.at
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Capacitor contactors and thyristor switches

multiswitch capacitor contactor

IEEEIIEIEEI\JIEEI:JII:::!:

www. benedict. at

Capacitor contactors without early make contacts

Specifications:

K3 power contactors... are well-suited for switching of de-
tuned filter circuit capacitor batteries (IEC 70 and 831)

with reactors.
Operating conditions:

Only for use in detuned compensation systems! Power

contactors do not have early make contacts and damping

resistors.

Technical data in accordance with IEC 947, EN 60947

AC3

AC1
TYPE

Connection
cross sections

Auxiliary
contact

Power of the
magnetic coils

Assembly

48

TYPE

400V

690V at 40 °C
K3-
Auxiliary contacts

K3-

single-wire or multi-wire
fine-wire

I, 40°C

AC15230V

400V

Control voltage range

Motor
380-400V
660-690 V

mm?

mm?

>

VA
VA

10A
4 kW
55 kW
25A
10ND10
15
10NDO1
10

| 10ND | 14ND| 18ND | 22ND

14A
55kw
7.5 kW
25A
14ND10
15
10NDO1{18NDOT1
10 10
075-6
1-4
10
3
2
33-45
7-10
085-1.1

18A
7.5 kW
10 kW

32A
18ND10

1S

TYPE

K3-18ND-10-230
K3-32A-00-230
K3-62A-00-230
K3-74A-00-230
K3-90A-00-230
K3-115A-00-230

22A | 24A | 32A
TTRW [ T1KW | 15 kw
T0KW | 15W |185kw
32A | 50A | 65A
22ND10| 24A00 | 32A00
15 - -
22NDO1
10
15-25
25-16
90- 115
9-13
085-1.1

10521
10524
10527
10532
10528
10533

40A
18.5 kW
18.5 kW

80A
40A00

[tem no.

Power in kvar
at 50 °C
e

12.5
250
50.0
75.0
80.0
100.0

50A 62A

22 kW | 30 kW

30kW | 37 kW

110A | 120A

50A00 | 62A00

4-50

10-35
140-165

13-18
0.85-1.1

Quick fastening on 35 mm DIN rail and screw fastening

24A | 32A | 40A | 50A | 62A | 74A

74A
37 kW
45 kw
1230A
74A00

90A | 115A

90A
45 kW
55 kW

160A
90A00

115A

55 kW
55 kW
200A
115A00

10-120
10-95

28/0
5

085-1.1

2 rails
or screws

Version: January 2022. Subject to change.



Capacitor contactors and thyristor switches

@BENEDICI

www. benedict. at

K3-18NK...

K3-50K... K3-90K...
K3-62K... K3-115K...
K3-74K...

Capacitor contactors for switching detuned and not detuned (without filter circuit
reactors) compensation systems with early make contacts

Specifications:

K3-.K capacitor contactors are well-suited for detuned

and not detuned batteries (IEC70 and 831, VDE 0560) with
and without filter circuit reactors. Capacitor contactors are
equipped with early make contacts switches and damping
resistors in order to reduce inrush peaks to <70 x | .

Conditions of use:

Capacitor contactors are weld-resistant to a
prospective maximum inrush current of 200 x | .

TYPE [tem no. Power in kvar
at 50 °C
|
K3-18K-10-230 10520 125
K3-32K-00-230 10523 250
K3-62K-00-230 10526 500
K3-74K-00-230 10525 75.0
K3-90K-00-230 10531 80.0
K3-115K-00-230 21592 100.0

Technical data in accordance with IEC 947-4-1, IEC 947-5-1, EN 60947-4-1, EN 60947-5-1, VDE 0660

TYPE | K3-18NK | K3-24K | K3-32K | K3-50K | K3-62K | K3-74K | K3-90K | K3-115K
e e e e e S
Switching frequency z 1/h 120 120 120 120 120 80 80 80
Contact life of untuned capacitors Sx 103 250 150 150 150 150 120 120 120
Contact life of detuned capacitors Sx10° 400 300 300 300 300 200 200 200

at50°C | A 0-18 14-28 14-36 30-48 30-72 30-108 | 50-115 50-144
Rated operating current |, AC6b

at60°C | A 0-18 14-28 14-36 30-48 30-72 30-87 50-108 50-130

at50°C | A 32 45 60 100 110 120 155 190
Rated thermal current |, ACT

ateo°C | A 32 40 55 90 100 110 145 170
Overload factor at50°C | % 78 60 67 108 53 11 35 32
according to EN 61921 at least 30% at60°C | % 78 43 53 88 39 26 34 31
Fuses gL (gG) from/to | A 35/63 50/80 63/100 | 80/160 | 125/160 | 160/200 | 160/200 | 160/250
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Capacitor contactors and thyristor switches

multiswitch capacitor contactor

Capacitor contactors without early make contacts

K3-10N... K3-24...
K3-14N... K3-32...
K3-18N... K3-40...
K3-22N...

64.5

1) Minimum side clearance to conductive
parts at coil voltages:

500V Uimp =6 kV 2 mm
660-690 V Ump=8kV  45mm
K3-50... K3-90...
K3-62... K3-115...
K3-74...
3¢ _ 20
=10 96
50 @2
T ( Il ~
@ D O >oss
Ononn ! * . ol
g8 IOl e T
OO00 r o
L— MG n
o DH i
o I { L P
s
&R

Version: January 2022. Subject to change.
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Capacitor contactors and thyristor switches

Capacitor contactors for switching detuned and not detuned (without filter reactors) compensation systems
with early make contacts

K3-18NK... K3-24K...
K3-32K...

™-25

M35

wv
S
=
2
e
1
S
1
)
=
)
=9
v
=
e
v
]
']
I3

Power capacitors

K3-90K...
K3-115K...

e D Rl
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Filter circuit reactors
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Capacitor contactors and thyristor switches

thyroswitch 2P

Current 70 - 1 15 A

Three-phase thyristor switch with two thyristors

Highlights -

Unlimited switching frequency without load on capacitors

- No peak inrush current when switching on capacitors

- Short switching delay

- Compensation almost in real time

- No operating noise

An overview of the technical details is provided on pages 56-57.

The thyroswitch 2P 3-phase thyristor switch is a The thyroswitch is controlled via the multicomp
ready-to-install compact unit with which you can connect reactive power controller or directly via the machine
and disconnect untuned and detuned capacitors quickly and  control. thyroswitch 2P has two thyristors which
without wear and tear. thyroswitch offers significant advan- switch phases L1 and L3. Phase L2 is connected but
tages over standard contactors. not switched on. If the switch-on procedure is activated
Among other things, the load on the capacitors is reduced via a reactive power controller or a control, a voltage
by controlled switching, which increases their operating life. comparison between the capacitor voltage and the
When switched on, there is no peak inrush current and no mains voltage is made. If there is a slight difference,
wear and tear on the switch contacts. the stage is switched on.
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Capacitor contactors and thyristor switches

Specifications
DEVICE TYPE ITEM NUMBER VOLTAGE FREQUENCY CURRENT
inV inHz in A
thyroswitch 2ph-400-50-90 14338 400 50 90*
thyroswitch 2ph-400-60-90 14339 400 60 90
thyroswitch 2ph-400-50-115 14340 400 50 115*
thyroswitch 2ph-400-60-115 - 400 60 115
thyroswitch 2ph-500-50-70 14341 500 50 70%
thyroswitch 2ph-500-60-70 14342 500 60 70
wv
thyroswitch 2ph-240-60-90 14343 240 60 90 E
£
* Standard S
]
=
(=}
o
(%
=
©
<
D
o=
2
p=
v
<
=%
S
]
=
thyroswitch 2P £
102
2
( q_Lm £
o o g
=
g
'S
Z
I} T
SIS
10 64 188
84
£
2
All dimensions are in mm. Not suitable for measurement purposes. %
s
==
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Capacitor contactors and thyristor switches

thyroswitch 3P

Current 70 - 100 A

Three-phase thyristor switch with three thyristors

Highlights - Unlimited switching frequency without load on capacitors
|

- No peak inrush current when switching on capacitors

- Short switching delay

- Compensation almost in real time

- No operating noise

An overview of the technical details is provided on pages 56-57.

The thyroswitch 3P thyristor switch combines functional thyroswitch 3P has three thyristors that switch separately or
features that already stand out in the thyroswitch 2P: quick together. If the switch-on procedure is activated via a reactive
and wear-free connection and disconnection of capacitors, power controller or a control, a voltage comparison between
unlimited switching frequency with short switching delay the capacitor voltage and the mains voltage is made. If there

and compensation almost in real time. The device generates s a slight difference, the stage is switched on.
no operating noise at all and has a compact design ready for
connection.




Capacitor contactors and thyristor switches

Specifications
DEVICETYPE ITEM NUMBER VOLTAGE FREQUENCY CURRENT
inV inHz inA
thyroswitch 3ph-690/400-50-100 14344 690/400Y/A 50 100*
thyroswitch 3ph-690/400-60-100 14345 690/400Y /A 60 100
thyroswitch 3ph-690/500-50-70 14346 690/500Y/A 50 70
thyroswitch 3ph-690/500-60-70 14347 690/500Y/A 60 70
* Standard
wv
R
=
i
=
S
]
=
(=}
o
v
=
=
&
D
(-4
2
k=
v
(s~
=%
S
thyroswitch 3P g
£
188
6x072
o O o~} g
—d
[~
<
=
g
=
h 2
=
QNS
= ==
410 O Q
10 72 72 188
164
£
=
All dimensions are in mm. Not suitable for measurement purposes. §
&
=
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Capacitor contactors and thyristor switches

therSWitCh Technical details

DEVICETYPE
INPUT Control input
Fuse protection
POWER SUPPLY Auxiliary voltage
Fuse protection
LOAD CIRCUIT Connection voltage Uy
Load current
Power dissipation
FIELD OF APPLICATION Creepage distances from control input

to power circuit
Rated voltage
Harmonic voltage

ON DELAY: Input

TURN-OFF TIME > 5s

RECLOSURE DELAY: Input
CYCLIC OPERATION

ELECTRICAL SAFETY Standards and subsequent amendments
Protection class

Clearances

Protection type

AMBIENT CONDITIONS Standards and subsequent amendments

Air humidity, non-condensing

Operating temperature

Storage temperature
INSTALLATION Installation position

Cooling clearances

HOUSING Sizes in mm (Hx W x D)

WEIGHT

Version: January 2022. Subject to change.
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Capacitor contactors and thyristor switches

thyroswitch thyroswitch

2P 3P

10-30VDC max.30 mA 10-30VDC  3inputs, max. 30 mA each
180-260VAC 50/60Hz  max.20 mA

max. 6 A max. 6 A

230VAC 50/60Hz  max. 18 VA 230VAC£10% 50/60Hz  max.35VA
max. 6 A max. 6 A

400/500V  50/60 Hz (type-dependent - table) A400V/50Hz Y 690V/50 Hz
70/90/115 A (type-dependent - table) max. 100 A

70 A type approx. 2.2 W per A
90/115 A type approx. 2.1 W per A

> 10.5 mm for SELV voltages

Un£10%
DIN EN 61000-2-4 Class 3 THD max. 10%

DC: 0 up to max. 20 ms
AC: 10 up to max. 30 ms

DC: 0 uptomax.33 ms
AC: 10 up to max.43 ms

EN61010:2001 for contamination degree Il
measurement category Il

P10

DIN EN 60721-3-3/A2
(3K5 +3711)
EC721-3-3 (3K5 + 3Z11)

5% to 95%

-5°Cto +55°C - Observe the performance limitation depending on the
ambient temperature.

25°Cto+70°C
vertical or horizontal

min. 50 mm to the fan and min.
150 mm to the heat sink outlet

220x 105 x 185 mm
220 x 105 x 198 mm (type 115 A)

approx. 2900 g
approx. 3600 g (type 115 A)

70 A type approx. 3 x 1.1 W per A
100 A type approx. 3 x 1.05 W per A

> 10.5 mm for SELV voltages

Un£10%
DIN EN 61000-2-4 Class 3 THD max. 10%

0 up to max. 20 ms

0 up to max. 33 ms

EN61010:2001 for contamination degree Il
measurement category Il

P10

DIN EN 60721-3-3/A2
(3K5 +3711)
[EC 721-3-3 (3K5 + 3Z11)

5% to 95%

-5°Cto +55°C

-25°Cto +70°C
vertical or horizontal

min. 50 mm to the fan and min.
150 mm to the heat sink outlet

220x 182 x 188 mm

Approx. 5800 g

Reactive power controllers

Power capacitors

Filter circuit reactors

KBR system




The KBR system

Optimizing

Monitoring

Recording

Recording, monitoring, analyzing, optimizing
and evaluating: With a perfectly coordinated range
of products, KBR offers solutions for all central tasks

demanded of contemporary energy management.
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Energy efficiency solutions by KBR

Signal recording Energy measurement Visualization Power Quality
technology

KBR

Energy Management

www.kbr.de

Reactive power controllers

Power capacitors

Filter circuit reactors

KBR system




Signals - energy data

THE MULTIMESS EXCELLENCE:
MEASURE, MEASURE, MEASURE AND MORE ...

multimess F144-PQ

multimess F144 LED

Comprehensive
multimess D6

range of applications

Be it as a stand-alone de-
vice orin a system — multi-
mess is a superior multi-
meter available in several
performance classes.

multimess D4-BS

m Voltage a Current st

. UsUa | S P Q co
n Active power 92.82.2618 23:46:11

a Harmonics Load profiles
@ Frequency Limits Maximum values

...and many more parameters

Future-proof technology
High precision and
performance in "made in

With our energy measuring Product consulting: G . ity offer th
erman i er the
devices, efficient energy +49 (0) 9122 6373-0 y" quality ©
: . best conditions for modern
management is very easy. info@kbr.de

t.
We will be happy to advise energy managemen

you personally.




multimess — energy measuring devices

Capturing and documenting energy data has never been easier.
Whether it be standard and consumption values, load profiles or network quality
according to applicable standards: multimess energy measuring devices meet the

most diverse requirements with the highest level of safety and precision.

Flexible interfaces Comfortable monitoring
The bus compatibility and Easy monitoring,

load profile memory create evaluation and control

the basis for efficient en- of all captured energy data

ergy monitoring and safe with the web-based
power networks. visual energy analysis
software

Reactive power controllers

g visualenergy

)
p=
cos f Un Ih W Extra é
ULl1L2 L3 S
]
=
£
P
=
—d
<
Modbus L
TCP =
g
S
Z
i
Intuitive operation
Clear, functional user in-
terface design and LED or
color TFT displays provide
a good overview and easy
operation.
Find out about our product £
2
portfolio in our catalogs. 2
wv
www.kbr.de/de/download-center/brochures é




Signal recording and processing

THE MULTISIO SPECIALTY:
RECORD WHATEVER YOU CAN MEASURE.

Flexible expansion

With the multisio expan-
sion modules, you can
easily adapt the system's
functionality to your com-

multisio Erweiterungsmodule E 1 panyfspeciﬁc
requirements.

m Energy consumption
m State detection
Analog values
a Current
@ Heat, cryogenic power

Gas é Waterr [#8] Compressed air

Display

| +— +=F =t = - 4=

¢ k1 kZ k3 kd
/1;\ 40] 414243 [aa

Unlimited measurement

multisio Speicherzentrale
You can easily record and

process different states,

media and energy types

such as water, gas, current,

heat or compressed air.

GNALS
15TS FOR S\ b
THE SPECIAL et eauire s floble 0L

\Whenthe mostdiverse ™

Find out about our product
portfolio in our catalogs.

www.kbr.de/de/
download-center/brochures




multisio - signal recording and processing

The strength of multisio: recording, documenting and evaluating many

different energy types, consumption values and states. With numerous

functions and interfaces, the highly flexible system consisting of a storage

center and expansion modules makes any measurement task easier.

multisio

multisio Display

multisio

&8 A
3 ka k5 c k8 L N (L)

|44 4s|[30]31] | 1] 2 |PE]

Decentralized system
The bus-compatible
multisio central unit

is the core of the multisio
system. In a decentralized
setting, you can connect
up to five expansion
modules to it.

Measured value display

With the (optional) display,
measured values can be

conveniently displayed on
site.

[

Real-time control

With the visual energy
energy management soft-
ware, you can

conveniently visualize,
analyze and optimize all of
your measured data.

visualenergy

Reactive power controllers

Power capacitors

Filter circuit reactors

KBR system




System integration

VISUAL ENERGY:

EASY AND SAFE ENERGY DATA CONTROL.

....and much more

ENERGY RECORDING

B Modern energy data management in accordance
with ISO 50001

B Seamless recording of all consumption,
types and states of energy

B 100% plausible measurement in accordance
with the BDEW Metering Code and VDE applica-
tion rule

B MSCONS format for future-proof data import and
secure communication with energy uppliers, mains
or meter point operators

[=] % [=]

K Immoverwaltung Gl Usgechute
Bt | L 125 Mot
Hauptvarealtung - 81243 Minckes
MONATSUBERSICHT
» :1
Modbus
OPC
MSCONS
1 |

ENERGY VISUALIZATION

® Continuous visual analysis process
from data preparation to evaluation

B Comprehensive selection of custom and
premade diagrams and reports

B FEasy to create meaningful key figures

B Favorites for custom organization
of the system: practical for direct access to
the essentials

B Interactive dashboards for a fast and
comprehensive overview

KBR Online-Service: Current information about visual energy,
E downloads and much more can be found at visualenergy.de




visual energy - energy data management

The web-based software visual energy provides comprehensive functions for

transparent for transparent and efficient energy management. A wide variety of
energy information from networks and plants can be easily collected, monitored
easily recorded, monitored, analyzed and processed. In this way network quality,

supply structure and energy costs are always in view.

E visualenergy

L
B iy
Wy
ar

Reactive power controllers

L 350010, 0 3600
- -
- k=
- =
: 5
- ]
i =
- £
i MSCONS
£
g
:‘é
=
ENERGY MANAGEMENT ENERGY EVALUATION =
m User-defined workflows and favorites ® SEU reports, regression analysis, Sankey dia-
m Automatic monitoring of network quality, grams, heat maps, filter analysis and much more
) ) ® Individual key figures
consumption values, projected energy volumes _ '
. with your production
and device parameters
dditional o with acti | . data integrated
B Additiona securlty vv|.t active early-warning B Standardized
system and monitoring of outgoing fuses .
report preparation
B reports and measures for efficientcontrol B Secure data export in
B Reliable for third-party quantity limitation common data formats,
and residual current measurements such as PDF, CSV,
MSCONS or OPC .
m N limi e
ew'ur'\ |m|t'ed user \
administration S )
= [@Ker / .
Find out about our ] {',i
product portfolio in our catalogs. é
==

www.kbr.de/de/download-center/brochures




Energy optimization

THE MULTIMAX FACTOR:
HIGHLY FLEXIBLE AND EXTREMELY EFFICIENT.

Modular system

With the multimess and
multisio modules, you can
expand the load manage-

KBR ment system to control up

to 80 consumers.

multisio relay modules
altemeyy

8 uog g
W E D FEmmy

multimess measuring module

multimax

f Electricity

ogo State detection

Basisgerdt multimax D6
mit Display multimax F96-DS

Intelligent functions

Target value and instanta-
neous value monitoring, tar-

get value tracking, prewarn-

ing contact (alarm), timer

Energy optimization is an Product consulting: programs, emergency shut-
important aspect of modern +49 (0) 9122 6373-0 down. and much more.
energy management. info@kbr.de

We will be happy to advise
you personally.
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multimax — energy optimization system

The key to successful energy optimization is the perfect coordination of reliable
product technology and flexible load control. The multimax energy optimiza-

tion system can be adapted to plants of any size due to its modular design.

Visualization

The multimax IGW is integrated into
the network and runs immediately
via Plug and Play, without installing
any software. Analysis and program-
ming can be performed from any PC
with a default browser.

Reactive power controllers

2

£

T 4

Cost savings £ S

=

|I ’ I I 8
II i Iliil

£

I

.‘é

Use the enormous savings potential wisely with
Meter inputs with our energy flow and consumption optimization

. . measures.
pulse totalizer function

multimax D6 can capture THE ENERGY ViRryoso,

the values of up to 5
meters. You can connect

additional meters with the
multisio D2-4DI module.

Find out about our product
portfolio in our catalogs.

www.kbr.de/de/
download-center/brochures

KBR system




Power Quality

multiwave active;
THE MULTITALENT FOR ALL DISTURBANCE
PATTERNS. |

Whether harmonics, load unbalance or reactive

power - one device for all requirements.

Easy expansion due to modular design
Control current or voltage controlled
Minimal maintenance effort

Filtering up to 51. harmonic

Simple and fast commissioning

..and much more

multiwave active operates completely digitally

and intelligently

The flexibility of the multiwave active is shown by the
fact that the filter can be coupled to the power grid on the

o With the right partner to an individual system
load or grid side and can be controlled by current or volt-

To find the best network quality solution for your busi-
ness and facility, KBR's expert Power Quality Service is
available to help: From consulting to network analysis and
planning, to implementation and after-sales support. To
say multiwave active has clearly improved your power
quality efficiency.

age. Once configured with a few clicks, the instantaneous
mains current is measured permanently and occurring har-
monics, load unbalance, reactive power as well as phase
shifts are actively compensated. In microseconds, the
multiwave active calculates the compensation currents
for this and feeds them into the grid. Via the display, com-
missioning, selection and setting of individual parameters
is very user-friendly.
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Aktive und passive Oberschwingungsfilter

nNave

Active Filter Solution

— . R QU4
*

w

3 STEPS
FOR PERFECT
POWER QUALITY

03

Network quality Configuration
Measurement
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Find out about our product g
portfolio in our catalogs. =
www.kbr.de/de/download-center/brochures
Control both current and voltage controlled Voltage guided:
or both a.t the sa.rrle time = Control to the standard limits
Due to its individual control, the multiwave active Adheres to the standard limits at the connection point of
adapts to any network and any requirement. All three — qiar
control modes have their advantages. = High voltage distortion from medium voltage
Current-guided: = Compensation of small or high-frequency
= Only one device is to be compensated harmonic levels
= Design via current spectrum = No installation of current transformers necessary
= Network symmetries Combination:
= Optimum utilization of transformer and cable ) o
) i = Compensation of low-frequency harmonics via current £
= Reactive power factor correction 50 Hz _ o o
control, higher-frequency harmonics via voltage control. 2
Thus, optimal utilization of the filter. é
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multict family

THE MULTICT FAMILY:
THE RIGHT TRANSFORMER FOR EVERY
MEASUREMENT TASK.

Bushing type current transformer Bushing type current transformer Bushing type current transformer
- multict ASK - multict CTM7 - multict CTB

Compact construction for use with For installing in distribution measure- Bushing type current transformers
circular conductors and busbars. ments with low space for installation. with “Cage Clamp®” screwless

connection technology, UL-certified.

Core balanced Core balanced Totalizing current transformer
current transformer - multict KBU current transformer — multict KBR - multict KSU / SUSK

Folding transformers for subsequent For subsequent installation without Aggregation of multiple main
installation in existing distributions. separating the primary circuit. transformers to connect to one

measuring device.

multimess F144-PQ

multimess F144 LED

multicount D5

multimess D6

No measuring device without a current
transformer. The multict current transformer
and the multimess measuring device series
form a strong team together!
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multict-current transformer

The current transformers in the multict product group are an essential part of
any energy measurement. Along with choosing the right current transformer,
this is a significant contributing factor in the accuracy of measured values.
The high measuring quality is a prerequisite to establishing a plausible energy

ata management system and evaluating the network quality.

Reactive power controllers

Rogowski coil - Measurements up to 20 kHz - Bushing type current
multict FASK multict XCTB / XKBU / XKBR transformers for billing purposes
The alternative when there’s no Guarantee highly precise signal - multict EASK
space for the current transformer. transmission up to 20 kHz. With PTB design approval for
Ideal in combination with the multi- establishing a measuring point,
mess D9-PQ power quality analyzer. which is needed for billing. "
S
]
g
]
=
£
g
g
E
Bushing type current transformers, Totalizing current transformers Residual current transformers - S
dJ
“Cage Clamp” screwless connection for billing purposes - multict DACT =
for billing purposes - multict ECTB multict EASK For recording the residual
With PTB design approval for estab- With PTB design approval for current in 3-/4-wire AC networks.
lishing a measuring point, which is establishing a measuring point,
needed for billing. which is needed for billing.
CnBENT TRA
Find out about our product
portfolio in our catalogs. =
www.kbr.de/de/ “EK
download-center/brochures KBR é




EVU

20000 kV

Cost savings through increased efficiency
Our solutions for contemporary energy management.

N1 | T 0 L)
G

When measurement alone
is not enough.

Capturing and documenting
energy data has never been
Standard and con-
sumption values, load profiles

easier.

or easily recording countless
forms of energy, media, and
states — our measuring devices
meet the most diverse require-
ments with the highest level of
safety and precision.

Measuring

72

We make energy visible

With its impressive function-
ality, visual energy allows for
transparent and efficient ener-
gy management. You can eas-
ily capture, monitor, analyze
and process the most diverse
energy information from net-
works or systems. This helps
you track your energy costs.

Visualization

Intelligent load distribution
that pays off in several ways

The key to successful energy
optimization is the perfect
coordination of reliable prod-
uct technology and intelligent
load control. With its system
architecture and comprehen-
sive functionality, the system
is highly efficient for the most
diverse applications.

Optimizing

Spot-on network quality

The use of compensation sys-
tems does not only reduce the
reactive current costs but also
the load on a company's lines
and distributions. Intelligent
controllers, innovative compo-
nents, as well as the perfectly
matched construction consid-
erably increase the operating
life as well as your profit.

Control




Our offers...

M lowering energy costs M innovative system solution

M increasing operational safety M in-house engineering

M from planning to realization - W TUV certified energy data
all from one source management software

: M contribution to protect

M top quality "Made in Germany' )
the environment

M high production depth
M factory service center hotline

KBR provides impulses and smoothes the way...
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© Copyright
by KBR GmbH
£
KBR Kompensationsanlagen- =
bau GmbH g
Am Kiefernschlag 7 S
D-91126 Schwabach, Germany §
Phone +49 (0) 9122 6373-0 =
Fax +49 (0) 9122 6373-83 i
E-mail info@kbr.de
KBR makes the difference!
Product consulting: Need more
o i ion?
PROBUCTS AND SOLUTIONS +49 (0) 9122 6373-0 information?
FOR CONTEMPORARY info@kbr.de We will be happy to
ENERGY MANAGEMENT advise you personally. =
2
E—— MADE [N — ..i
GERMANY =
==

73




FORYOU. ON SITE WORLDWIDE.

vily,

Svabard E
(NORWAY) ! il _ - .

-
Greenland =
. Barents
Sea
(NORWAY), - > ~
- - N

GREENLAND o
-
F -

ARCTIC
OCEAN

Beaufort
Sea

@ Nowegian

Davis

UNITED STATES A Strait

Labrador

NORTH UNITED STATES NORTH N
[ . ¢
PACIFIC ATLANTIC o L e
OCEAN b OCEAN e -l
; :_)" s st S0
Hawaiian islands . /
; o~ . ARABIA ¥,
‘“LUSA) mﬁ&t " . MAURITANIA l /‘j ‘
= MALI | NIGER \—/
Caribbean ! N
(ENEZE - FRENCH GUIANA|
COLOMBIA i
- P\
KIRIBATI -
"y Jm— .
, SOUTH fLR\ B RAZI L \covoros
Cook Islands . - PACIFIC © Saint Helena
. INZ) . OCEAN | e
- rench Polynesia
(FRANCE) — SOUTH
itcair slands ALANTIc  Elvads W =

UK

Eastern sland
- (cHILE)

OCEAN
AFRICA
+Tristan da Cunha

. Gough Island

Prince Edward
— * lsland
(SOUTH AFRICA)

©sittinan - stock.adobe.com

74




GermaNy (B POLAND

KAZAKHSTAN
MONGOLIA

4

P 1 . P4
Arabian el . “TUNISIA . 7
sea engal ) : Mediterranean Spe
Adaman | ; Guam
wancs | SO wsh -
0w + )
y = P IR — s -
wow -’ PALAU : . . ISLANDS
SRI : :
LANKA B ©VectorShop - stock.adobe.com
is :
g PAPUA NAURY ‘KIRIBAT\
RS- NEWGUINEA '
3 X »
" WA A
. SOLOMON
MALDIVES, ‘“-("“DONES'A S ISLANDS
ma N
SIS LY -
Cocos (Keeling) > ‘\\ R TUVALU, Tokelau
Islands ~ . NZ) *
hSTRALY) *
N * SAMOA”
Coral  yanpaTy ™ FUl, .
S . .

MAURITIUS TONGA

INDIAN e\ . .
OCEAN AUSTRALIA With a few clicks to the contact
data of our partners:

Lord Howe.

opm www.kbr.de/en/contact/sales-partners
bt Tasman
o .. = KBR provides you a dense
e network of quality and experienced
ke ' . business partners.

KBR DISTRIBUTION AND SERVICE POINTS:

Austria France Kenya Poland Thailand
Belgium Greece WEIEWSE] Saudi Arabia Turkey
Bosnia-Herzegowina | Guatemala Malta Serbia United Arab Emirates

Czech Republic Hungary Mexico Singapur Ukraine

China Ireland Netherlands Switzerland

Denmark Jordan New Zealand Taiwan
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KBR is your reliable energy management partner.

With precision technology, efficient solutions and a comprehensive range
of services, the KBR system helps companies from the plant engineering,
industry or craft sector maintain their technical edge.

For a sustainable and future-proof energy supply.

Our services:

Planning and consulting

Energy measuring devices

Analysis software

System integration

Seminars & workshops

First-class services from one source

multimess F144-PQ

= multimess F144 LED

| =
';r_n_ulticount D5

multimess D9-PQ

multimess F96 TFT

multimess D4-BS
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KBR Kompensationsanlagenbau GmbH

Am Kiefernschlag 7 T+49(0)91226373-0 www.kbr.de
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