S&TDK

Film Capacitors — Power Factor Correction

VIP-X-TP: Intelligent coupling of up to five compensation systems
Application and Manual

Series/Type: B44066
Ordering code: B44066R17xxE230
Date: February 2017

© EPCOS AG 2017. Reproduction, publication and dissemination of this publication, enclosures hereto and the information
contained therein without EPCOS' prior express consent is prohibited.

EPCOS AG is a TDK Group Company.



Film Capacitors — Power Factor Correction B44066R17xxE230

VIP-X-TP: Intelligent coupling of up to five compensation systems
Application and Manual B44066

Preliminarydata

Application: Intelligent coupling of 3 -5 compensation systems

In practice, several compensation systems are often operated at different feed-ins. This inevitably causes the
parallel operation of several compensation systems due to the temporary or permanent coupling of the
transformers.

The consequence is a mutual interference of the systems, resulting in increased switching operations (thus
shorter service life of the system). In the worst case there is a permanent mutual switching — they are
commuting. Even by an accurate adjustment of the particular PF-controllers (e.g. exact tuning of sensitivity and
switching times) the mutual interference cannot be completely avoided. The more systems work in parallel, the
more difficult it becomes to control these undesired conditions.

For this reason a comfortable control device has been developed which enables to operate compensation
systems in parallel for three coupled feeding transformers without any retroactivity. With this solution the a.m.
problems can be avoided.

Another big advantage is the symmetrization, e.g. when the coupling switches are closed, the necessary
capacitor steps of the systems are symmetrically “distributed”. This symmetrical distribution is needed to relief
the feeding bus bars as the single loads distribute optimally to the different branches.

The solution: VIP-X-TP_ (X=3-5)
The control device “VIP-X-TP“ realizes the described solution in cooperation with the PF-controllers BR7000-

1/S485 and at the same time offers a comfortable visualization of the measuring values, switching states and of
the actual system state.

To achieve this, the device is connected to the PF-controllers via the serial interface (MODBUS).

The required information about the status of the coupling switches are read in via the particular digital input of
the related BR7000-I/S. The status of the trafo-power switch is realized automatically via the current measuring.
All switching combinations of power and coupling switches are possible. All existing compensation systems are
included in the controlling, e.g. also the systems where the power switch of the feed-in is open, whilst they are
connected to the system via coupling switches.

All possibilities of the coupling of 3 - 5 systems are supported:
e Coupling between the systems with coupling switches

¢ Ring coupling of systems

e Coupling via separate coupling bus bars

Picture 1: Shows the principle picture of the coupling of 3 systems via 2 coupling switches. If for example all
switches apart from SKS1 are closed, the 1. Compensation system will work completely independently whilst
the other two systems will operate in parallel and symmetrically.

Example: VIP-3-TP
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Realization and settings

B44066

For the realization 3 - 5 PF-controllers BR7000-1/S485 and a control device VIP-X-TP are required.

Settings BR7000-1-/S

Menu interface:
10 Protocol:

11 Baud rate:

12 Address

Settings VIP-X-TP
Settings: Selection of coupling mode

Series coupling
Ring coupling
Parallel coupling

Picture 2: Setting menu VIP-3-TP

Picture 3: Status display VIP-3-TP
(main menu)

Display of coupling stage
of systems (position of switch)

Display of actual measuring values
of the controllers

Error messages

Display of switched (effective)
system power as bar graph

CAP FILM P PM PFC

3 External input:

NO [0] (Factory setting)
Modbus RTU  (Factory setting)
9600/None (Factory setting)
1.3

System, bus addresses and names

Adjustment according the aligned
power switch is worthwhile.

Address System Transformer Feed Coupling-Switch
i System 1 T1 MNLS1 SKS1

2 System 2 T2 NLS2 SKS2

3 System 3 T3 MNLS3 SKS3

Baud rate [o600 -]

Coupling modes
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Technical data

B44066

Dimensions (w x h x d):

Front 212 x 156 x 6 mm

Rear 196 x 140 x 51 mm

Cut out for panel 198 x 142 mm

For front panel size 25...6mm

Weight 1.2 kg

Display:

Size of display 7"

Resolution 800 x 480 pixel

Operating voltage 24V DC

Power consumption (rated value) 04 A

Degree of protection:

Front IP65

Rear IP20

Operating temperature 0..+50°C

Storage temperature -20 ... +60 °C
LAN; USB;

Interfaces

COM2: RS232/ RS422/ RS485 (25pol. Sub-D)

Accessories incl. in the delivery

Panel (software pre-installed), mounting clips, RJ45-Adapter

Ordering codes

VIP-3-TP (3 systems) B44066R1703E230
VIP-4-TP (4 systems) B44066R1704E230
VIP-5-TP (5 systems) B44066R1705E230
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Operating manual - Example "VIP-3-TP"

1. General

With the application ,VIP-3-TP* up to 3 compensation systems with 3 coupleable feed-ins can be controlled
without mutual retroactivity.

For the realization 3 PF-controller BR7000-1/S485 plus a control system VIP-3-TP are required. The bus
connection of the devices amongst each other (MODBUS) is done via usual patch cables.

2. Connection

2.1 Power supply
For the operation of the touch panel a power source 24 V/0.5 A is required.

2.2 Interface — COM2

COMz2 is used for the connection to the PF-controllers. An adapter plug 25 pol. Sub-D on RJ45 is included in the
delivery.

Via usual patch cables a faultless communication with the PF-controllers BR7000-1/S485 can be set up very
easily.

The controllers also feature a RJ45-socket. Optional RJ45 adapters are available for looping through which
provide 2 x RJ45 (Type: CV-2xRJ45-BR6000).

Back view and terminal assignment for application “Coupling of three compensation systems”
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2.3 USB (Update Function)

The software of the panel can easily be updated to the actual status. For this purpose the new software must be
loaded on an USB-stick. The stick is connected at the rear side of the panels which releases the USB-update-
function. More information can be found in the instructions for update.

2.4 LAN

The panel offers the possibility to be operated via a VNC-connection by a PC in the network. For this purpose a
LAN-cable has to be connected and an IP-address must be assigned. More information can be required by the
network-administrator.

3. Configuration of the connected PF-controller

Menu interface: 3 External input: NO [0] (Factory setting)
10 Protocol: Modbus RTU (Factory setting)
11 Baud rate: 9600/none (Factory setting)
12 Address: 1..3

Assignment according to the assigned power
switches is recommended.

4. Operation

The application ,,Coupling TP* can be found in the Auto start and as a link on the desktop of the touch panel.
After applying the supply voltage the program will start automatically. Connection to the device will be built up
and controlling begins.

4.1 Configuration

System, bus addresses and names

Address System Transformer Feed Coupling-Switch
i System 1 T1 MNLS1 5K51

2 System 2 T2 MNLS2 SK52

3 System 3 T3 MNLS3 SKS53

Baud rate 9600 -

Coupling modes

see | 44

() Series coupling @ Loop coupling () Parallel coupling

In the table the name of system, measuring point, switch and trafo and the Modbus address of the assigned
devices can be edited. Click on the particular column. For the configuration it is recommended to use

e an external USB-keyboard

or

e access via an external PC via VNC
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Additionally, the baud rate for the Modbus communication can be adjusted in the menu. Following possibilities
are available:

e 9600 Baud (factory setting, for long and sensitive transmission paths)
19200 Baud
e 38400 Baud

In the menu ,Settings®, the kind of coupling can be selected. Possible are:

e Parallel coupling
¢ Ring coupling
e Series coupling

4.2 System overview
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Positions of switch

Grid parametersl

Name of system / error messages

Load of system (display of connected active system power as bar graph), only at coupled system
Information about controlling

Status of interface (query: light blue; error: red)
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4.3 Devices overview
The status of the bus and the name of the device are displayed. When touching the icon of the particular device,

the actual grid parameters are displayed.

Reactive Power Active power Apparent power Cos-op .
162 kvar 145 kW 217 kVA 0.67 ind

| Current Voltage Frequency Temperature
321 A 225V 50 Hz 27 °C
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Important notes

The following applies to all products named in this publication:

1.

Some parts of this publication contain statements about the suitability of our products for certain areas
of application. These statements are based on our knowledge of typical requirements that are often placed
on our products in the areas of application concerned. We nevertheless expressly point out that such
statements cannot be regarded as binding statements about the suitability of our products for a
particular customer application. As a rule we are either unfamiliar with individual customer applications or
less familiar with them than the customers themselves. For these reasons, it is always ultimately incumbent
on the customer to check and decide whether a product with the properties described in the product
specification is suitable for use in a particular customer application.

We also point out that in individual cases, a malfunction of electronic components or failure before
the end of their usual service life cannot be completely ruled out in the current state of the art, even
if they are operated as specified. In customer applications requiring a very high level of operational safety
and especially in customer applications in which the malfunction or failure of an electronic component could
endanger human life or health (e.g. in accident prevention or life-saving systems), it must therefore be
ensured by means of suitable design of the customer application or other action taken by the customer (e.g.
installation of protective circuitry or redundancy) that no injury or damage is sustained by third parties in the
event of malfunction or failure of an electronic component.

The warnings, cautions and product-specific notes must be observed.

In order to satisfy certain technical requirements, some of the products described in this publication
may contain substances subject to restrictions in certain jurisdictions (e.g. because they are
classed as hazardous). Useful information on this will be found in our Material Data Sheets on the Internet
(www.tdk-electronics.tdk.com/material). Should you have any more detailed questions, please contact our
sales offices.

We constantly strive to improve our products. Consequently, the products described in this publication
may change from time to time. The same is true of the corresponding product specifications. Please
check therefore to what extent product descriptions and specifications contained in this publication are still
applicable before or when you place an order.

We also reserve the right to discontinue production and delivery of products. Consequently, we
cannot guarantee that all products named in this publication will always be available. The aforementioned
does not apply in the case of individual agreements deviating from the foregoing for customer-specific
products.

Unless otherwise agreed in individual contracts, all orders are subject to our General Terms and
Conditions of Supply.

Our manufacturing sites serving the automotive business apply the IATF 16949 standard. The IATF
certifications confirm our compliance with requirements regarding the quality management system in the
automotive industry. Referring to customer requirements and customer specific requirements (“CSR”) TDK
always has and will continue to have the policy of respecting individual agreements. Even if IATF 16949
may appear to support the acceptance of unilateral requirements, we hereby like to emphasize that only
requirements mutually agreed upon can and will be implemented in our Quality Management
System. For clarification purposes we like to point out that obligations from IATF 16949 shall only become
legally binding if individually agreed upon.

The trade names EPCOS, CeraCharge, CeraDiode, CeraLink, CeraPad, CeraPlas, CSMP, CTVS,
DeltaCap, DigiSiMic, ExoCore, FilterCap, FormFit, LeaXield, MiniBlue, MiniCell, MKD, MKK, MotorCap,
PCC, PhaseCap, PhaseCube, PhaseMod, PhiCap, PowerHap, PQSine, PQvar, SIFERRIT, SIFl, SIKOREL,
SilverCap, SIMDAD, SiMic, SIMID, SineFormer, SIOV, ThermoFuse, WindCap are trademarks registered
or pending in Europe and in other countries. Further information will be found on the Internet at www.tdk-
electronics.tdk.com/trademarks.
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