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General

© 1998 - 2013 Regatron AG
This document is protected by copyright.

All rights, including translation, re-printing and duplication of this manual
or parts of it, are reserved. No part of this document is allowed to be re-
produced or processed using electronic systems, copied or distributed
in any form (by photocopying, microfilming or any other process), also
not for educational purposes, without the written approval of Regatron
AG.

Windows® (XP/Vista/Windows 7) are trademarks of Microsoft Inc.,
USA. LabView is a trademark of National Instruments.

This information in this documentation corresponds to the development
situation at the time of going to print and is therefore not of a binding
nature. Regatron AG reserves the right to make changes at any time for
the purpose of technical progress or product improvement, without stat-
ing the reasons.

Identification

Device hardware

Information on the device is to be found on the type plate on the rear
side of the TopCon TC.GSS power supply.

TC.GSS Bidirectional DC PSU

Type: TC.GSS.32.500.400.S.HMI

Serial No.. 1125GG006

Mains: 3x 400VAC 48 62Hz 3 x 60A
DC Rating: -32..+32kW 0 500¥DC  -80..+B0A

< REGATRON AG
CH-9400 Rorschach Switzerland

-

SRR

299>

Fig. 1 Example - information on the device type, serial number as well as
input and output data on the TopCon TC.GSS power supply.
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Manufacturer
Information on the manufacturer
Regatron AG Tel. +41 71 846 67 67
Kirchstrasse 11 Fax +41 71 846 67 77
9400 Rorschach www.regatron.com
SWITZERLAND topcon@regatron.ch

Instructions

Version overview

Operating instructions Manual - TopCon TC.GSS; V00.06; 24.09.2013

For following modules:

TopCon MainDSP From version V4.20.XX
HMI From version V5.08.00
TopControl From version V4.01.72

Table 1 Subject to technical change without notice.
xx: valid for all sub-versions.

GREGAMON 2013-09-24 1] V00.06
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General information on the manual
Purpose of the manual

This manual provides information on the usage of the TopCon TC.GSS
bidirectional DC power supply. It serves as instructions and as a refer-
ence work. Familiarise yourself with the contents of these operating in-
structions to operate the device efficiently.

Availability of the manual

The manual must be available at all times to the personnel who are op-
erating the device.

Actuality of the manual

The TopCon TC.GSS bidirectional DC power supply is a new product
on which there may be changes to the operation and scope of operation
during the initial phase.

The first printed edition addresses this situation and is published as a
preliminary version. You can download the latest version of the manual
from the web site www.regatron.com.

GREGA TRON 2013-09-24 \Y V00.06
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Using the manual

In its description the manual first provides an overview and then dis-
cusses the details of a function or situation.

If it is necessary, instructions on how to perform actions are given step
by step after explanatory text, figures and tables.

This aspect is reflected in the layout, which is broken down as follows:

Manual —TopCon TC.GSS

oraussetzungentur un nutzerdefinierte Kurven
Um Kurven editieren b rzeugen zu kénnen, missen bestimmte

= -+ T8 Fir o v
MWihage il s defred
Hepast Baie Furnchon | | Et wom defired .

F 1 ke g‘]w@ -::. — =

Abb. 107 Vorausetrung um zu de=n DElog-Fensizrn zum Editieren fir
benutzerdsfiniert= und AAP Kurven zu gelangen.

(4)

Used Function Blocks, Rubrk

E= muss ,Generalensble®in Rubrk (Gensral Setup” skiviert sein.
Mindestens eine Auswah| aus Voltege, Cumentoder Power muss getroffen
1 |werden.

\Wird keine Auswahl getroffen oder \General enable” ist deaktiviert stehen
keine Bedienelemente der Rubrik Function Block” fir eine Bearbeitung zur
Verfogung.

Function Block, Rubrik

Entsprechend deraldivierten Used Fundion Blocks" -1- kann unterdem
2 | Auswahimeni ein entsprechender Funktions-Block susgewahit werden.
Diie hier gemachie Auswsh| bestimmtdie FOhrungsgrisse der Y-Achseim
Ediorfenster-5-.

Base Function, Rubrik

Im Auswshlmeni muss eine der folgenden Eintrége susgewshlt werden
Userdefined: “Bezeichnungséndemungbei -4-suf Edituserdefined .. *
AbP-Hurnve: “Bezeichnungsanderung bei 4- suf EditAAP "

<Edituser defined. . »/<Edit AAP>, Druckknopf

Der Druckknopf &ndertseine Bezeichnung und seine Funktion entsprechend
4 |derAuswshlin -3-.

Mit dem Druckknopfwird immerein Dislog-Fenster zum Editieren von Kurnven
gedffnet.

Dialogfenster
5 | Entsprechend der Auswahlin -2-und -3-5ffnet sich das Dialog-Fenster for
benuizerdefiniers oder AAP-Kurven.

Tabelle 31 Voraussezung fir benutzerdefinens und AAPHuren.

Fig. 2
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Example page — layout of a page of the document
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-1- The header

... contains the title of the instructions, the chapter numbers and chap-
ter headings with the related sub-chapters so that you do not lose the
overview even in the midst of explanations that cover several pages.

-2- Informative text

... contains important notes, prerequisites for specific situations and in-
troduces you to specific topics.

-3- Figures

... say more than words to illustrate the majority of the topics. Important
details within the figure are referred to using item numbers, boxes and
arrows.

-4- Tables

... provide the information in concise form for reference and provide in-
formation on the item numbers used in the figure above.

-5- The footer

. contains the publication date, the manual version and the current
page number.

A short explanation of specific symbols in the manual:

<Bezeichnung> | Textin angle brackets refers to software and
hardware buttons, as well as tabs in the software.

-1- Item numbers in descriptions, in instructions on
how to perform actions or in tables.

° The dot is used to mark lists and instructions for
performing actions.

The result arrow marks the description of a con-
seqguence of an action.

that occur in information on hazards.

(Y
- The double arrow marks preventive instructions

The single arrow is used as a result or reference
arrow in tables.

®\G> Item numbers with and without reference lines in
figures refer to important details.

Table 2 Explanation of symbols in the document.

GREGATRON 2013-09-24 \ V00.06
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1. Product description

1.1. Product usage and restrictions

Feeding and regenerative operation with several TopCon
TC.GSS power supplies.

The system is used as a constant current, voltage and power source or
current/power sink. To be able to obtain higher power, current or volt-
age, several TopCon modules can be connected in series or in parallel.

Restriction on usage

TopCon TC.GSS power supplies connected in series are not allowed to
exceed a total DC voltage of 1500 Vpc.

If you do not observe this specification:
¢ You will fall outside the scope of the Low voltage directive.
e You will do so at your own risk.
1.2. Conformity

In the countries of the European Union (EU), to place integrated Top-
Con systems on the market the overall system must comply in particular
with the following standards:

e 2006/95/EC Low voltage directive
e 2004/108/EC EMC directive

A CE declaration of conformity on the TC.GSS power supply is included
in the appendix to these instructions, see chapter 10.3, page 295.

Note
If this system is expanded with additional devices or integrated into an
overall system, in the European Union a new declaration of conformity

must be prepared prior to placing on the market.

GREGATRON 2013-09-24 117298 V00.06
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1.3. Features
1.3.1. Description of the model identifier

>TopCon family
> Device type
> Device power

TClGsskoleool4o0 sHMI 20 KWISZ kW
Option-Label

> AC voltage
> DC voltage

Fig. 3 Structure of the model identifier

1.3.2. Model range

The model range has the following common parameters on the mains
side:

¢ Nominal voltage 400 V (see Table 3, unterhalb)
mains input AC: 3 x 360-440 VAC, at frequency: 48 - 62 Hz
(for further information: see related data sheets)

e Depending on your requirements, it is also possible to manufac-
ture other models.

Standard models with nominal voltage 400 V

o O o
L2 s
= (7]
[
o &
53 =
OO (o)
0-400 0-20 0 —+63 19” x 9U x 594 20 TC.GSS.20.400.400.8
0-400 0-32 | 0—+100 19” x 9U x 594 90 TC.GSS.32.400.400.S
0-500 0-20 0 —+50 19” x 9U x 594 90 TC.GSS.20.500.400.S
0-500 0-32 0 —+80 19” x 9U x 594 90 TC.GSS.32.500.400.S
0-600 0-20 0—+42 19” x 9U x 594 20 TC.GSS.20.600.400.S
0-600 0-32 0 —+67 19” x 9U x 594 20 TC.GSS.32.600.400.S

Table 3 TC.GSS standard models (Uin = 400V, Europe).
11U = 1HE = 44.4mm = 1 % inch
% 1st quadrant (Q1) operation: “+” sign; 4th quadrant (Q4) operation: “-” sign

GREGAMON 2013-09-24 127298 V00.06
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1.4. Mechanical data on the TC.GSS power supply
1.4.1. TC.GSS dimensions

Rear view
-3 ©

©

S

|

|

o) ©

SE &

@ o ~

|

|

©

S

Fig. 4 TopCon TC.GSS rear view
Side view
2
N
'| N ° o IIHI
-3 Q -] <

w0
3 %
o » ® 'S xR

Fig. 5 TopCon TC.GSS side view
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Ambient conditions ’
TC.GSS weight

1.4.2.

TC.GSS weight

20 kW ~90 kg
32 kW ~90 kg
Table 4 Information on the device weight.

The weight may vary slightly depending on the hardware option.

1.5. Ambient conditions

Maximum ambient tempe-

rature
Storage temperature -256-70°C
Cooling air temperature 5_40°C

in operation

Ventilation type

Standard

Internal water cooling with a fully integrat-
ed liquid-air heat exchanger with 3 regu-
lated fans.

Liquid cooled (LC)
(option)

Internal water cooling with a fully integrat-
ed liquid-liquid heat exchanger.
(see chapter 5.2.1, Seite 71)

Atmospheric humidity

15 — 85 %, non-condensing

Installation altitude

0 — 2000 m above sea level

Ingress protection
(IEC 60529)

Basic version® IP 20
Utilisation category

Protection class |

Overvoltage category 11

Degree of soiling 2

Table 5

Ambient conditions for the TopCon TC.GSS power supply.

! Versions with extended characteristics may vary from this information.
% In accordance with standard IEC 60068-2-6.

GREGATRON 2013-09-24
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1.6. Position of the interfaces
1.6.1. Overview of the front side of the device

@) = g \ ©
== ) BEE
RN - i
TepCon I6.ESS N\ — T A
Programmable Grid-fie Source Sink 7 |
Programmoble Grid-tie Saurce Sink r % )
o @l o lo
' S0 '
| @GSS |
| e |
| |
| |@
© @)
[ LU L |
| |
=== | |
1| [T |
o 3 LOLE,
| L L LU LT L L Ll QRrEaATRON

Fig. 6 Opening a new user level in the <Preferences> window.

RS-232
1 | For information on connecting the interface to a PC see chapter
0, page 160.

> Human Machine Interface (HMI), option
For function description see chapter 7.3, page 131

3 Main circuit breaker
For technical information see chapter 10.1.1, page 262

GREGA TRON 2013-09-24 15/298 V00.06
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Position of the interfaces ‘
Overview of the rear side of the device

1.6.2.

Overview of the rear side of the device

 Cosonsmarsssd) @b
— o N
= x1?f P ///fos . _Xiz_= Xiol
® © (©)
P2 4 P

Fig. 7 Position of the interfaces on the rear side of the device.

1 |Placeholders for optional interfaces

System current sense — X108

2 | For technical data see chapter 10.1.6.8, page 274
Currently this interface is not supported.

Analogue-digital interface — X105

3 | For technical data see chapter 10.1.6.6, page 271
For function description on device operation see chapter 7.2, page 120.

CAN bus - X102

4 | For technical data see chapter 10.1.6.4, page 269

For function description on single device see chapter 4.3.2, page 46.
For function description on multi-unit system see chapter 4.4.3, page 59.

CAN bus - X101

5 | Fortechnical data see chapter 10.1.6.4, page 269

For function description on single device see chapter 4.3.2, page 46.
For function description on multi-unit system see chapter 4.4.3, page 59

Be continued on the next page
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Position of the interfaces on the rear side of the device.

Sense — X104

6 | For technical data see chapter 10.1.6.5, page 270.
For function description on single device see chapter 4.3.1, page 41.

RS232 Rear (option) — X106
For technical data see chapter 10.1.6.3, page 268.

ISR (option) — X107
8 | For technical data see chapter 10.1.6.7, page 273.
For function description on device operation see chapter 7.2, page 120.

7 | DC current bars

8 Earthing pin
For the connection of an additional earth.

9 |Mains connection, AC connection terminals

Table 6 Interfaces on the rear side of the device
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1.7. Technical data

1.7.1.

1.7.2.

Protection functions

Overvoltage protection

as current Source Voltage limiting
In case of malfunction Electronic inhibit
Response threshold"? 0-110 %
Response time® 50 ps—1600 ms

Table 7 TC.GSS power supply overvoltage protection
! Referred to nominal voltage
% Adjustable via the device operation from chapter 7, page 119.

Overcurrent protection

g]s?/%i?g;ggource Current limiting

In case of malfunction Electronic inhibit
Response threshold *? 0-110 %
Response time” 50 ps— 1600 ms

Table 8 TC.GSS power supply overcurrent protection.
! Referred to maximum current
2 Adjustable via the device operation from chapter 7, page 119.

Technical information on the interfaces

All information can be found in the appendix from
chapter 10.1, page 262
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2. Safety
2.1. General information on safety and hazards

Scope and applicability

The general information applies to all TopCon low-voltage systems. The
user(s) has (have) the obligation to avoid the risks and hazards men-
tioned by means of the rigorous application of specialist electrical rules.

The system is subject to the Low voltage directive, it is to be operated
by adequately trained and instructed personnel.

2.2. Categorisation of the hazard areas

The assessment of the effects of hazards from low-voltage systems
with a flow of energy for feed and possibly regeneration is divided into
the following areas:

TopCon
power supply device

Personnel area

Systems and material Interactions
with the system

Mains connection [+

Surrounding area ([« Transport

Fig. 8 Categorisation of the hazard areas.

The hazard areas stated are explained in the sub-sections of this chap-
ter that follow.
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2.2.1. Personnel area

The utmost attention is to be paid to the hazards for individuals. There
are various risks and hazards, of these the most important are men-
tioned here.

Electric shock

A low-voltage system can produce electrical potentials that can be dan-
gerous or even fatal for individuals. During work on the system the fol-
lowing guidelines are to be observed:

a) Work in electrically isolated state
This is the recommended way of working, it should be rigorously
applied during all connection and wiring work. Follow the rules:

1. Electrically isolate

Secure against switching back on.
Short-circuit

Connect to earth

a bk~ D

Report and instruct

After shut down, the short-circuiting of the outputs and earthing
are particularly important for safety reasons if reactive loads or
loads that store energy (accumulators, capacitors, ULTRACAP etc.)
are used.

b) Work in the vicinity of live parts
In these circumstances an increased hazard potential is to be
expected. Minimise the risks by means of:

Guards
Covers
Insulating encapsulation, cladding

»p wDnPF

Impose separation by means of mechanical features, protective
grilles

5. Supervision, reporting
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c) Work on live equipment
It is imperative this form of working is avoided. If it cannot be avoid-
ed, careful work preparation is essential.
Pay attention to the following:

1. The personnel must be specially trained.
(see NIV Art 26)

2. Work in accordance with recognised specialist methods.

3. Controlled personal protective equipment must be available.
(passive protection)

4. Organisation of the working area.
5. Supervision and preparatory measures. (Active protection)

. Use appropriate protection against physical contact throughout.
Set up a suitable EMERGENCY STOP chain and test it at regu-
lar intervals!

Mark all wires and cables to prevent mistakes.

Electrical heating

TopCon electrical power supply systems operate with significant
amounts of energy. High currents can cause heating of cables and
wires. In particular, during unmonitored endurance tests insulation fires
and short-circuits may be caused.

e At particular risk are connectors, switchgear and cable terminals.
Check these parts particularly carefully and at regular intervals.

e Use wiring material suitable and stipulated for your application
with the related insulation class!

e Monitor your system actively or passively using appropriate sen-
sors or by monitoring parameters.

Arcing and sparking on opening contacts

In relation to DC systems, note that on opening a circuit through which
a current is flowing, arcing with very high energies can be produced de-
pending on the inductance!

In some circumstances this arcing can result in burns, damage to the
eyes as well as damage, destruction or fire on parts of the system.

The usage of normal mains contactors as isolating devices in DC cir-
cuits is not recommended! Instead use DC contactors. In case of doubt
contact the related manufacturer.

Take into consideration that the protective devices on the TopCon
low-voltage system cannot detect an arc as a fault condition, as this sit-
uation may be a required function.

Risk of mechanical injury

As on all electrical installations, mechanical injuries to the head and
hands may be caused on removing and fitting covers, wire and cable
connections.
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2.2.2.

Always use the correct tool. If necessary protect the head and hands
against injuries due to cuts and impacts.

Systems and material area
Risk of fire

In case of fire, electrically isolate the system immediately, on the one
hand to interrupt the supply of energy and on the other hand to shut
down the fans.

Fight the fire from bottom to top in accordance with the rules in your or-
ganisation using suitable fire fighting equipment (CO2 fire extinguisher).
If possible use fire extinguishers with asphyxiation action to keep the
secondary damage low.

Electromagnetic fields

Like any electrical system, TopCon low-voltage systems produce elec-
trical and magnetic fields. However, these fields comply fully with the
usual standards.

Note, however, that particularly the EM fields from your cables and
equipment connected could nevertheless produce interference on ob-
jects in the immediate area.

Note the following:

e Keep data carriers and PC-based measuring environments an
adequate distance from live cables to prevent interference and
data loss.

e Protect highly-sensitive sensors and instruments.

e Test effects on communication networks, in particular radio net-
works.

e Make individuals with electronic implants aware that implants
may be affected.

Noise and noise level

The inductive elements as well as the fans on the TopCon low voltage
system produce a lower or higher noise level dependent on the operat-
ing mode. However, in the immediate vicinity of the cabinet this noise is
under the tolerance limit that would make acoustic protection equipment
necessary.

The usage of acoustic protection equipment or acoustic insulation
measures can, however, be necessary in specific circumstances.

Mechanical damage

Incorrect operation of the systems can result in mechanical damage to
the downstream equipment and systems.

In particular, on the supply of power to drives it is to be ensured that ex-
cessively high speeds cannot result on load shedding.
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The monitoring of the maximum speed with intervention in the safety
chain is recommended above all if the system runs unmonitored.

Handling stores containing large amounts of energy

Modern energy storage systems are able to absorb very large amounts
of energy. This situation has the following consequences:

e The cabling should not just comply with the maximum charging
and discharging currents to be expected, to some extent signifi-
cantly higher peak currents are to be expected during switching
processes.

e Unlike the TopCon low-voltage system, which is fully current-
limited, in the case of stores containing large amounts of energy
a short-circuit or failure can be very serious. Due to the high cur-
rents serious injuries and serious damage can be caused.

The following, incomplete list indicates some this damage:
1. Burning of wires and connectors
2. Sparking
3. Fires, insulation fires
4. Arcing, welding
5. Electric shocks
Note the following points:

1. Never short-circuit energy stores to discharge them!
Always use a suitable discharge resistor of appropriate power
rating!

2. Visibly secure a discharged energy store using a short-circuit
bridge.

3. Always monitor the maximum storage voltage, also during prac-
tical test operation.

4. Use a device that clearly indicates the charge state of the energy
store, e.g. by monitoring the low-voltage limit.
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2.2.3.

2.2.4.

Mains connection area

TopCon TC.GSS power supplies are operated with 400V/480V 3~ AC.
When they are switched on there may be an uneven load on the 3
phases; this uneven load may cause older residual current circuit
breakers to trip.

Here a modern make of residual current circuit breaker is to be used
that will tolerate such asymmetries during the switch-on process.

Surrounding area

TopCon TC.GSS power supplies are generally forced air cooled. De-
spite the very high efficiency, a power loss occurs in the components
that must be dissipated in the form of heat to the surroundings. The en-
ergy is dissipated with the aid of forced ventilation to the rear of the
TopCon TC.GSS power supply.

It is to be ensured that the rooms in which TopCon TC.GSS power sup-
plies operate are cool and therefore the heat produced can actually be
removed.

e Active cooling is, however, generally unnecessary.

e The forced ventilation discharges air from the rear side of the
TopCon power supply.

It is to be ensured that there are no undesirable effects (e.g. stirring up
of dust or sand, deformation due to the action of heat etc.) due to the
flow of air and the heat, which at high load may be powerful.

On TopCon models with the water cooling option, a large portion of the
power loss produced is dissipated via the cooling circuit.

Here it is to be ensured the cooling liquid feed is not too warm. Further
requirements on the cooling liquid are given in the option description
fromp. 71.
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2.2.5. Transport area

TopCon power supplies are always supplied with 2 strong carrying han-
dles (steel sheet). These handles are inserted in the slots in the side of
case and make it possible to transport the device easily.

- L1

'W‘l'l‘ﬁl, i '|‘|'|,| |};|E i rw'w'
}‘ ‘ﬁ }"5 é%l’ I}W' 'l fil}l}l,'l}l{
|'|‘l|'|lll'l'|:'l'|j|'| i |,i,i'iii"'|'

||'|' '|'||
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i'HI'I

1
o m'l'l

Fig. 9 Attaching the carrying handles to transport a
TopCon power supply.

Due the high weight it is advisable to carry the device between 3-4 peo-
ple and whenever possible to use a trolley.

Remove the carrying handles after transporting the TopCon power sup-
ply and store them in a safe place.
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On lifting the system using a crane:

In any circumstance it is recommended to attach blocks of wood to the
corners of the cabinet to prevent twisting/distortion of the cabinet struc-
ture (see Fig. 10).

Fig. 10  Usage of blocks of wood as protection against mechanical damage
(lifting using 2 (better 3) carrying straps)

e |tis imperative you remove all cable connections prior to moving
the system!

¢ Note that between switching off the power supply and discon-
necting the power cables on the output side, it is necessary to
wait at least 15 min for discharging.

e Keep all doors closed during the transport of cabinets.

e Pay attention to protruding parts such as main switch, controls
and fan covers. They must not be damaged by transport aids
(straps, blocks of wood, etc.).
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2.2.6. Arearelated to interaction with the system

Compliance with the design data for the specific system is a prerequi-
site for malfunction-free operation.

Load systems can have significant effects on the power source.
The following points are to be noted:

1. The maximum voltage specified is not allowed to be exceeded.

2. Protective measures must be provided against voltage spikes on
the load side and their function must be monitored (voltage
spikes could damage the filter capacitors and semiconductors in
the system).

3. Periodic overcurrents are to be avoided.

4. The DC ripple currents produced on the load side are to be mon-
itored to avoid overloading filter capacitors; in case of doubt ask
the manufacturer.

The system is always to be operated within the permissible temperature
range. High temperatures will reduce the service life of various mod-
ules.
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2.3. Safety pictograms used

Important information in these operating instructions is marked with the
following symbols:

Hazard and warning information

Pictogram Meaning
A For an immediate hazard that will result in se-
DANGER rious injuries or fatality.
A For an immediate hazard that can result in se-
WARNING rious injuries or fatality.
A For a possibly hazardous situation that can
CAUTION result in serious injuries or fatality.
For a possibly hazardous situation that could
CAUTION result in damage to the product or another
item in its surroundings.
Table 9 Basic hazard and warning information.

Further warning and hazard information

Pictogram Meaning

DANGER, WARNING or CAUTION due to
electrical power

DANGER, WARNING or CAUTION related to

suspended load

Table 10  Symbols included in the table can be used for more specific depiction of warning
information from Table 9 "Basic hazard and warning information".
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Instructions

Pictogram Meaning

Important information

Table 11  Mandatory signs that are important for the operation of the device or the software

General notes

Pictogram Meaning

@ Tip, for working efficiently with the device.

Table 12 Additional information, so that you can find possibly important information quickly.
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3. Layout and function
Overview of the function

The development, optimisation and testing of modern energy storage
systems is increasingly demanding programmable  active
feed/regeneration systems. More and more, significant amounts of en-
ergy are handled such that the dissipative conversion into heat losses
does not represent a sensible alternative to power regeneration.

The TopCon TC.GSS series is the first fully digital power supply that
controls both energy directions for feeding the load and regeneration
from the load.

Examples of possible applications:
e Testing and evaluating battery systems
¢ Developing and debugging drive trains

e Simulation of on-board power systems for road vehicles and air-
craft

e Test systems for electrical propulsion drives, lifts, cranes, light
railways

e Evaluation and tests on hybrid concepts
e Electrical processes in process engineering
Topology — inside the device

I"_’|;|_O_Q_o-®-o_o:-_l-
IERERE

-1- MAINS; -2- FILTER; -3- PFC/ RECTIFIER/ INVERTER;

-4- DC INTERMEDIATE CIRCUIT; -5- RECTIFIER/ INVERTER;
-6- TRANSFORMER; -7- RECTIFIER/ INVERTER,;

-8- OUTPUT FILTER

The new device series is based on the latest concepts and by means of
the multiple utilisation of the power stages ensures optimum perfor-
mance and compactness. The high frequency regeneration invert-
er/rectifier eliminates the familiar problems with passive 6-pulse rectifi-
ers during feeding operation (PFC functionality). Due to the medium
frequency transformer coupling, complete isolation between mains and
DC load circuit is achieved.
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4. Controls and displays and operating modes

4.1. Controls and displays
4.1.1. Elements of the TopCon TC.GSS standard interface

® 29

®

@6 | &P

RS-232

|

VOLTAGE
CURRENT
POWER

CONTROL

Fig. 11 Standard controls on the front side of the device.

Device address selection switch

For multi-unit operation

1 | Standard: covered by plastic caps

AH: Upper address range
AL: Lower address range

RS-232, interface
2 | For operation via a PC using the TopControl application
see chapter 7.4.3.1, page 160.

DEVICE, LED indicator
Indication of the device status

3 | Green: POWER
Yellow: STATUS/WARNING
Red: ERROR

CONTROL, LED indicator

4 |VOLTAGE: Voltage control
CURRENT: Current control
POWER: Power control

Green LED illuminates in front of the related label for the operating state:

Table 13 Overview of the standard controls.
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4.1.2.

Controls on the HMI (option)

Human Machine Interface (HMI)

Fig. 12 Controls for the optional HMI (or the RCU).

1 LC display
Indication of the actual device settings and various menus
5 <JogDial>, rotary selector switch
For the selection of menu items and scaling of parameters
3 <DISPLAY>, button
Return to the last interactive display used
4 <ESC>, button
Active on main screen and system screen
5 <MENU>, button
Opens the main menu.
<ON/OFF>, switch
6 ON: Green LED iIIuminated. On reaching the operating state the
output value set is present on the device output.
OFF: Green LED is off, device output is electrically isolated.
<REMOTE>, switch
Change over as to whether the TC.GSS power supply is to be remotely con-
trolled.
! Deactivated: Red LED off. HMI is ready for entries.
Activated: Red LED illuminated. HMI is remotely controlled, only indi-
cates the device state.
8 <NEXT>, button _
In case of two-page menus for data entry used to jump to next page.

Table 14  Controls on the HMI or RCU.

For detailed information on the usage of the HMI (or RCU)
see chapter 7.3, page 131
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4.2. Operating modes
4.2.1. Feeding and regenerative operation

The digitally controlled TC.GSS power supply is a bidirectional electrical
power supply that provides two operating modes in the four quadrant
field. Feeding and regenerative operation.

Feeding operation (Q1):

Feeding operation is achieved via positive set values for DC current and
positive DC voltage.
Q1: Feeding mode

Current
I[A]
[TopCon
Q2 | Q1
From (Master)

Grid
VU"S?VE] TopCon

Q3| Q4 )

Load

The energy flows from the electrical supply system to the item under
test (load).

Regenerative operation (Q4):

Regenerative operation is achieved via a negative set value for the DC
current and a positive set value for the DC voltage. Due to the negative

current the power is also negative.
Q4: Regenerative mode

Current
I[A]

Q2 Q1

Q3 || Q4 _

opCon

To

Grid (Master)

IT0|:>Con

Load

The energy flows from the item under test (load) to the electrical supply
system.

Multi-unit system operation

If several TC.GSS power supplies are utilised in a multi-unit system, the
overall system is controlled by a master device. Multi-unit operation is
possible for Q1 and Q4 operation.

Operation

All set values can be specified either via the operating panel HMI (op-
tion), from an external PC using the TopControl application or using an
analogue interface.
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4.2.1.1. Q1 operation — operating states

Positive flow of current: current flows from the power supply to the load
(positive current)

Voltage reference value.

Value range: 0 ... Unom: Unom is the device-specific limit
(for continuous load).

Voltage set value
UREF

Current reference value.

Current set value Iger | Value range: 0 ... Inom: Inom iS the device-specific limit
(for continuous load).

Power reference value.

Power set value Prer | Value range: 0 ... Pmax: Pmaxis given by the power charac-
teristics of the device.

Table 15  Set values for Q1 operation.

s CC
4 [Toad current 2/ :
I[A] |
|
|
lrer | Q
\s \ Cv
|
N\ d
Yo AN \ > \I;(o)l?age

b UREF > u[v]

Controller behaviour in Q1 operation at different operating points.

The operating points are examples for different areas within the operat-
ing characteristic.

e Operating point -1-
Voltage control cv with a U ,aq limit at Uggr Or current control cc
with an |l gaq limit at Ireg.

e Operating point -2-
Voltage control cv with a U gag limit at Urer or power control cp
with a PLoad limit at Pree.
e Operating point -3-
Voltage control cv with a Uy gag limit at Urer=Unow.
e Operating point -4-
Power control cp with a Pgag limit at Prer=Pmax-
e Operating point -5-
Current control cc with an | gaq limit at Inax.

GREGA TRON 2013-09-24 34 /298 V00.06



Operating modes ‘
Manual — TopCon TC.GSS Feeding and regenerative operation

4.2.1.2. Q4 operation operating states
Negative flow of current: current flows from the load to the power supply

Voltage reference value.

Value range: 0 ... Unom:
Unom IS the device-specific limit.

Voltage set value
l-JREF

Current reference value.

Value range: “lmax...0;
Imax 1S the device-specific limit.

Current set value
ILimitoa

Power reference value.

Value range: -Pmax---0; Pmax iS given by the power charac-
teristics of the device.

Power set value P;.
mitQ4

Table 16  Set values for Q4 operation.

Load
0 voltage
4 T\
CVv
ILimit

Controller behaviour in Q4 operation at different operating points.

The operating points are examples for different areas within the operat-
ing characteristic.

e Operating point -1-:
Voltage control cv with a Uy eaq limit at Uggg Or current control cc
with an I oaq limit at Iy imitga.

e Operating point -2-:
Voltage control cv with a U gaq limit at Urgr or power control cp,
from PLoad 10 PLimitga-
e Operating point -3-:
Voltage control cv with a Ui oaq limit at Urer=Unowm.
e Operating point -4-:
Power control cp, from Poad t0 PLimitga= Pmax-
e Operating point -5-:
Current control cc with an | oaq limit at Ijimitga=lmax
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e Operating point -6-:
Current or voltage control.
In the area of operating point -6- the load current is reduced with-
in the device at low load voltages U\ gag-

Dynamic consideration of the control error at the set value limit
Decision as to which control is used.
There are 3 control types in the power supply:

e Voltage control

e Current control

e Power control
Which control is used is explained in the following sketch of the princi-

ple of operation.
/Disturbance
value z

Correcting value Ug
»  Actor » Control loop
Manipulated Controlled
value u value y
Manipulated
vae ull Gontroller 1
Determinating Meassuring
of difference element
1__\—' Controller 2«
Manipulated
value u2

Fig. 14  Control principle — example with 2 controllers and their manipulated
value u

The decision in limit cases as to which controller defines the manipulat-
ed value u is decided via the magnitude of the manipulated value u.

¢ If the difference between the manipulated value u and the con-
trolled value y |ul-y| > |u2-y| = control is via controller 2.

¢ |If the difference between the manipulated value u and the con-
trolled value y |ul-y|< |u2-y| = control is via controller 1.
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The following cases are defined by the properties of the load connected and
the operating mode:

e Actual value sreference value:
Depending on which control difference is smaller the following
OCCurs:
Voltage control cv with a U gag limit at Urgg or
current control cc with an I oaq limit at Iggg Or
power control cp with a Pgag limit at Prer

e Actual value > reference value:
The control does not allow the reference value to be exceeded.
For example, the voltage control attempts to maintain
ULoad =Urer. During this process the load current I, 454 Can also
be negative until the current limit I imitga=-Imax Or the power limit
PLimitoa=-Pmax IS reached. - Change from Q1 to Q4 operation.

Q4 operation: example case for load voltage U, with reactive
loads:

At I = luimitoa, the current control starts to limit, during this process U in-
creases.

e If UL < Unomthe current control cc remains with liimiga @s the limit.

e If UL>Unom voltage control cv with the device safety
||m|t UmaX :1.1*UNom_
If Unax is reached, the device switches off for safety reasons.
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4.2.2. Setting operating states
4.2.2.1. Setting the set values via the TopControl application

For further information on the usage of the software see chapter
7.4.8.1, page 175.

& TopControl ¥4.01.70 [Device on COM1 3384008aud: TopCon CTR V4. 2x / G55)
Fla  Window Info

CONTROL JBC CONTROL | STATUS | IBCSTATUS | ERROR | FUNCGEN | SCOPE | CONFIG | PROTECT | ADSUST§ | ADJUST 2 | ADMUST 04| PaRaMETERS | 141

Dusgad Viokage | Oudpnr craserd Dutgnt poveee. | Intemmaal resistance:

un-loowe:.&\
[ o000 v

Stose seitegs |

[Ra-zarazz

EGHVLS seitings| W] VLS sctve

Fig. 15 <CONTROL> tab - TopControl application window

Procedure
e Set the required voltage -1-.

e Set the required set values for current and power -1-.

“+” sign = Q1 operation; “-” sign = Q4 operation

e For Q4 operation set the current set value ILimitQ4 and the pow-
er set value PLimitQ4 -4-.

e Start the flow of energy between the AC side and DC side using
<VOLTAGE ON>.
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4.2.2.2. Setting set values via HMI

For further information on the operation of the HMI see chapter 7.3,
page 131.

The specification of the parameters using the HMI is only fully suitable
for Q1 operation.

For Q4 operation it only possible to specify set values for the current,
voltage and power, but not for the limit values.

@

Output settings

@ Output settings
) Voltage Voltage
Current 4 Current
) Power limit Power limit
internal resistance < internal resistance

T *Quit menu* *Quitmenu*

Fig. 16  Output settings display - HMI window

Procedure for Q1/Q4 operation
e Set the required voltage -1-.

e Set the required set values for current and power -2-.

“+” sign = Q1 operation; “-” sign = Q4 operation

e For Q1 operation set the corresponding limit values
for the power -3-.

e Start the flow of energy from the AC side to the DC side using
the <ON/OFF> switch on the HMI panel.

4.2.2.3. Setting set values via the analogue interface X105

For further information on the operation of the device via the analogue inter-
face X105 see chapter 7.2 , page 120.
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4.3. Single device operation — special aspects

4.3.1.

¥

Sense connection

To compensate for the voltage drop over the load cables, TopCon power
supplies have a “Sense” connection feature.

The voltage can be measured directly at the test specimen and controlled
more accurately.

If this sense function is not required, the connection is simply left un-
connected.

Modifications and restrictions apply for multi-unit systems. First read
this section to become familiar with the principle. You will find a further
description on the usage of the function in multi-unit systems in the
chapter on multi-unit systems.

(See chapter 4.4.2.1, Seite 58).

Characteristics of the sense function

On the usage of the sense function the following characteristics apply to the
overall system:

e The controller compensates for losses that result in particular
due to high load currents and high cable resistances.

e The load cable may be interrupted in operation.
e The maximum voltage compensation is adjustable.

e The voltage difference between device output and sense sensor
can be monitored
TopControl: Voltage sensing - Error level.
The device will shut down with an error message if the limit is
exceeded.

X104

S

Fig. 17 Connection of load without/with sense functionality.
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Connection cables

On selecting a sense cable you must take into account the following:

Cable cross-section: 0.5 mm?, per cable
Single cables are mostly adequate.

Cable resistance: can be ignored
Only a low current flows through the sense cable.
(OP-Amp input)

Voltage class

The sense cable must correspond to the voltage class of the de-
vice. (In particular from 800 V output voltage, as many cables are
not approved for 800 V).

EMI shielding/coupling of interference
Use shielded cables to prevent the coupling of electrical interfer-
ence onto the sense input.

@ Increase the interference immunity by means of simple measures:

Simply twist the sense cables.
Lay the sense cables physically separate from power cables.

Software requirements

The following conditions must be met for the sense function to be sup-
ported and so that it can be activated.

Main DSP firmware: from V4.11.33
TopControl application: from V4.01.12

User rights for the activation of the sense function in the TopCon-
trol application: “Advanced User” (see chapter 7.4.4, page 162)

Connection must be established between TopCon TC.GSS pow-
er supply and TopControl application, see chapter 7.4.3.1, Seite
160.

State: “ VOLTAGE_OFF”
The sense function can only be activated if there is no voltage
present on activation.
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Sense activation/deactivation in the TopControl application

The sense function can be found on the <CONFIG> -1- tab, and the pa-
rameters defined in the “Voltage sensing” -2- group.

The entire function is activated/deactivated via the “Use sense input” -3-
check box.

For information on the significance of the parameters see chapter 7.4.8.5,
Seite 219.

File  Window Info

CONTROL | STATUS | FUNCGEM | SEDPEI CONFIG IPRDTE@DEVIEE IMFD |
s

Controller

G | 1

100Hz hd
100Hz hd

Wollage senzing =S

Use senze input v Mintage diop U.DUE: y

[ef
@E rrar level El "
Error delay El mz

Sensing eror

Obzerve voltage diop [

Fig. 18  Configuration of the sense function in TopControl.

Sense actual value indication

On the activation of the sense function, the following indications alter-
nate:

e <CONTROL> tab
The labels “Output Voltage” -1- and “Output Power” -1- change
to “Sense Voltage” -2- and “Sense Power” -2-

CONTROL | status | Fumc@ql @@i\ﬂﬁ | PROTECT | DEWICE INFO |
_— \\\
Output Yaltage = Output current \\\V) Output Power

CONTROL | 5TATUS | FUNCEERT @Tw‘s&&g]\mumm | DEvICE INFO |
= ~
~

~
Sense Yoltage Output current O Sense Power

Fig. 19  Indication change between output voltage and sense voltage.

o <STATUS> -3-tab
Along with the indication of the output values -1- the sense actual
values -2- are also displayed.

COMTROL | STATUS I:DNFIL}I\PHDTECT | scoPE | ADJUST 1 | ADJUST 2 | PARAMETEF

rActual values 3 — Source selector
Aotual state: R @ I Device . I
Dutput voltage: 16.90
Clutput curent: 51.984 — Emorgroups
Output power: 088 kiw //@ . Internal
Sense voltage: 15.00% / . Intemal [FD5F]
SENse pOwEr 0.78 k' B Dutput curent

Fig. 20 Indication of the output values.
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Sense configuration

Fig. 21 Connection of load with sense function, not switched -1- or
switched -2-.

The sense cables are connected directly across the load. Here it is al-
lowed to install a switch (contactor) -2- in the load circuit. The maximum
output voltage Ugy can be configured via the software. The output volt-
age can be limited via the value configured. For further information on
the significance of the parameters see chapter 7.4.8.1 ,page 175.

Output of the sense voltage via the analogue interface X105

With the sense function activated, the analogue sense voltage actual
value can be used for the indication via the analogue interface X105.

For further information on the pin definition of X105 see chapter
10.1.6.6, page 271.
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Sense function indication change

e On the <CONTROL> tab
If the corresponding sense actual values cannot be achieved,
the sense indication (voltage or power) changes from red (nor-
mal state) -1- to yellow -2-.

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

v
==y

Fig. 22  Indication of the sense actual values. Example voltage value in
normal state -1- and actual value is not reached -2-.

e On the front panel
The related LED on the front panel of the TopCon TC.GSS pow-
er supply starts to flash.

PONER VOLYAGE
STATUS C _u'::?ﬁ;“?\:\@)
4 Al RS-232 DEVICE CONTROL @

Fig. 23 Flashing LED with the sense function
VOLTAGE LED -1- , POWER LED -2-

The following cases will produce an indication change:

e Max voltage drop
The value set on the <CONFIG> tab <Max voltage drop> is in-
sufficient to compensate for the voltage drop over the load cable.

e Therequired sense voltage is not reached
The maximum module voltage allowed is insufficient to achieve
the required sense voltage.

e Therequired sense power is not reached
The maximum module power allowed is insufficient to achieve
the required sense power.

GREGA TRON 2013-09-24 45/ 298 V00.06



Single device operation — special aspects ’ ‘

Manual — TopCon TC.GSS CAN communication (X101/102)

4.3.2.

0

CAN communication (X101/102)

TopCon power supplies that are operated in a multi-unit system require
system-internal communication via the related interfaces X101/X102.

The tasks of the individual TopCon power supplies and their peripheral
modules, e.g. RCUs and series controllers are controlled via the CAN
communication. At the same time the CAN communication is used for
communication between the system master and the slaves assigned.

The interfaces X101 and X102 have the following tasks:
e CAN interface, for the communication
e [nterlock connection

The related interface must always be “terminated”, i.e. fitted with the re-
lated dummy plugs or a bus connection.

4.3.2.1. Assignment of interface and dummy plug

@

o o

X101
CAN TERM
CTR4

X101
CAN TERM

Interlock CTR 4
Interlock CIR 4

@ @ €

Fig. 24  Schematic illustration of the D-Sub dummy plugs used with their
labelling.

X105

Interlock connector, D-Sub, 25-pin (dummy plug)

1 |Label: “X105; Interlock CTR 4”
Is connected on the rear side of all devices to interface X105.

Interlock or CAN-Term, D-Sub, 9-pin (dummy plug)

o | Label: “X101; CAN TERM; Interlock CTR 4°

Is connected to interface X101 on the rear side of the device at the start of the
CAN multi-unit system.

CAN-Term, D-Sub, 9-pin (dummy plug)

3 |Label: “X101; CAN TERM;”

Is connected to interface X102 on the rear side of the device at the end of the
CAN multi-unit system.

Table 17  Dummy plugs and their labelling.

Only one CAN-Term is allowed to be connected to a single device.
Independent of whether X101 or X102 is used.
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4.3.2.2. Establishment of communication connection
TopCon with/without HMI and RCU

In the following the configuration of a TopCon power supply and its pe-
ripheral devices is considered.

With the possible combinations of HMI and RCU, there are 4 standard
configurations for a TopCon power supply.

For further information on multi-unit systems with at least 2 or more
TopCon TC.GSS power supplies, see from chapter 4.4.3, page 59.

= 3
2
TopCon TopCon g /@
Netzgerat Netzgerat I L~
mit HMI ohne HMI
RCU |:|g===§ B @ RCU |:|g===§ E @
o T S o T SED @
@™ gn @ T
________________ BB 3 AR 3)
a @ i@
TopCon g D TopCon 2 D
Netzgerat x Netzgerat x
mit HMI ohne HMI
Fig. 25  Circuit diagram for TopCon with HMI (left)

and without HMI (right).

TopCon
“Interlock” + “CAN TERM” | Dummy plug X101 chu X101
“Interlock” Dummy plug X105 | TopCon X105
“CAN TERM” Dummy plug X102 | TopCon X102
“ ” TopCon X101/
CAN CABLE RCU X102
Allocation of components to chapter 4.3.2.1, page 46.
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4.3.3.

SO

4.3.4.

O

Interlock output inhibit

TopCon TC.GSS power supplies have a feature for rapidly inhibiting the
output using an interlock signal.

All external EMERGENCY STOP contacts must close the interlock cir-
cuit for operation to be possible.

) b
24VDC 25
Interlock 24

com

v Interlock

|
|
|
7
- 1 | NS o
L
|

X105
X105

ﬂ_: T ﬂ_,_s —?

@ @

Fig. 26 Example interlock circuit on the interface X105.
-1- External EMERGENCY STOP button with internal voltage source.
-2- External EMERGENCY STOP switch with external voltage source.

With interrupted interlock circuit

e The power stage is switched off directly
via a hardware link.

e The controller remains switched on.
e The device changes to the state: “Error”.

To work using the TC.GSS power supply (or a system with TopCon mod-
ules), check that the interlock circuit is actually closed.

Ensure that the correct dummy plug has been used for the termination of the
interface X101.
For further information see chapter 4.3.2.1, page 46.

The description of the interlock circuit for multi-unit systems is different due to
the utilisation of the interface X102 for the different devices in the system.
For further information see Fig. 31, Seite 60.

Interlock circuit with X101 and X105

Ring structure of the interlock circuit

The interlock circuit makes it possible to setup a safety infrastructure.
The basis for the function is an electrical ring structure that must be
closed for operation.

Safety elements -2- (e.g. EMERGENCY STOP buttons) can interrupt
the ring and as a result switch off the TopCon power supply.

For higher safety requirements, e.g. safety class 1, the option: ISR (In-
tegrated Safety Relay) is available.
For further information see chapter 5.2.2, Seite 77.
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\ 2 ; INTERLOCK_CAN
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@ () —2v
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S
x o
U S
© e85\,
P ~ 5
/ - 25 2av ]| S
/ enable
d
|: 24 " ::
=]
17 | %
C| =
e
p —

Fig. 27  Explanation of function of interlock circuit for single device.

Dummy plug X101
1 |Safety circuit is closed using a jumper.
Terminating resistor for the CAN bus

2 | External EMERGENCY STOP button

Dummy plug X105
Safety circuit is closed using ajumper.

Table 19  Connection of the interlock circuit.

Interfaces used for the interlock circuit

e X101/X102
Suitable for external EMERGENCY STOP button.
In multi-unit systems the interlock circuit is interrupted immedi-
ately on the operation of an EMERGENCY STOP. All devices in
the multi-unit system are shut down simultaneously.

e X105
Suitable for an external EMERGENCY STOP button on a sin-
gle device. The interlock contact is interrupted on the local sin-
gle device.
In the multi-unit system the shutdown signal is only passed on
via the internal device communication with a delay.

To be able to place a TopCon power supply in operation, these inter-
faces must be connected appropriately.

0 Use dummy plugs supplied!
In the simplest configuration corresponding dummy plugs must be fitted
to the two interfaces X101 and X105.
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4.3.5. Internal system status and troubleshooting

This section explains the internal control processes. It will help you to
better understand the system messages, in particular warnings and er-
ror messages provided by the device in various ways.

4.3.5.1. Monitoring device-internal processes

The internal processes are monitored using a state machine. For the
correct starting and during the operation of the device, the state ma-
chine works through the following tasks:

e The device self-test is started.
e The charging of the intermediate circuit is monitored.
e |t reacts to user commands.

e Warning and error flags are polled and the resulting state chang-
es are made.
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Device states

As a consequence there exist different device states:

Initialisation phase,

ST_POWERUP CAN login,

all modules asynchronous

All modules ready,

ST_READY output electrically isolated,
fans off *
Output live,

ST_RUN controlled to set values,
fans on

As for ST_RUN,

ST _WARN .
- at least one warning flag set

Error in at least one module,

ST_ERROR output electrically isolated,
fans off"

ST_STOP Stop state for software update

FATAL_ERROR Internal communication failed

Table 20  Internal system states.

'Depending on the temperature, the fans may continue to operate at reduced
speed.

The device state is output to the exterior on the following interfaces:

Device and control/LEDs (light emitting diode on the front panel)
Green: POWER
Yellow: STATUS
Red: ERROR
For information on the control console see chapter 4.1, page 31.

Digital outputs

The relay contacts are operated in a corresponding manner and
permit the connection of external status indications.

For further information see chapter 4.3.5.3, page 53.
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4.3.5.2.

Indications on DEVICE and CONTROL LEDs

Power UP OFF ON OFF OFF
STOP ON ON OFF OFF
READY ON FLASHING ¥ OFF OFF
RUN ON " OFF OFF ON?
warn ON " FLASHING OFF ON?
Error ON OFF?Y FLASS;-HNG OFE
FATAL ERROR” FLASHING? | FLASHINGY |FLASHING | opg

Table 21 Indication of the system status via LED indication (front).
" Flashing, if a discharge device is active.
2 One of the three LEDs, as per the actual control mode.
3 Flashing code as per the error table or warning table
(see chapter on troubleshooting).
4 Flashing, if a warning is active at the same time.
5 The three LEDs are flashing together: internal communication failed.

Description of the shutdown process

Changing the position of the main switch does not shut down the
TC.GSS power supply immediately, instead a shutdown process is initi-
ated. In particular, the discharge of the internal capacitors takes a cer-
tain amount of time during which the device is still live internally and to
some extent the outputs are still live.

As long as the shutdown process is running:
e The three DEVICE LEDs form a running light.
e The HMI display indicates “shutting down...”

For this reason it imperative to wait until this process is complete before
undertaking further tasks on the device.

On devices with 10 and 16 kW the shutdown process is so fast that
there is no indication and no delays.
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4.3.5.3.

4.3.5.4.

Indications via digital outputs (relays)

The internal system status of the TC.GSS power supply is output to the
exterior via the relay connections. External signalling devices or a supe-
rior system controller that monitors several devices can be connected
via the relays. The device state can then be evaluated.

Power UP OPEN OPEN OPEN
STOP OPEN OPEN OPEN
READY CLOSED OPEN OPEN/CLOSED"
RUN CLOSED CLOSED OPEN
warn CLOSED CLOSED CLOSED
Error OPEN OPEN OPEN/CLOSED"
FATAL ERROR OPEN OPEN CLOSED

Table 22 Indication of the system status using relays (interface X105).
" Closed if there is a warning, otherwise open.

Monitoring function - current monitoring concept

The current limiting is intended on the one hand to protect the device
(above all the semiconductors) against damage, on the other hand cer-
tain monitoring functions can also be used to protect the load connect-
ed.

Short-circuit monitoring by er]ansformer saturatl- Hardware 3 S — 6 uS

IGBT driver ’ level fixed HS=O |
hardware faulty

Monitoring of lprimary Transformer saturation | Hardware 10 us —50 pus
High load current

o peaks

Monitoring of lsecondary (electrical power sup- Software 50 us—10 ms
ply or load protection)
Temporary overload

2 . (electrical power sup- 10 ms —as

I“t algorithm Isecondary oly or load protection), Software req.!
“fuse substitute”

Current limiting by the Output current too

controller high (load protection) Software 1 ms —co

Table 23 Properties of the internal monitoring functions in the TopCon.
! The maximum value is defined by the specific It value
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4.3.5.5.

4.3.5.6.

4.35.7.

Causes of errors

There are various reasons for undesired, possibly erroneous system
states:

e Faulty component
e System limits are reached or exceeded.

e Application error by the user
E.g. selected limits exceeded.

Division into group and detail errors (warnings)

To be able to troubleshoot errors as quickly and accurately as possible,
the possible errors and warnings are divided into 16 group errors.
Each of these group errors is in turn broken down into 16 detail errors.
The list of all errors and possible rectification measures is given in the
appendix. For information on the error list, see 10.2.2, Seite 277.

The group errors, detail errors and warnings are output as follows:
e Direct indication via TopControl or HMI/RCU

e LED flashing codes on the front of the device
Group and detail errors are indicated sequentially as flashing
codes on the red “ERROR” light emitting diode on the front of the
device.
Warnings are indicated via the yellow “STATUS” light emitting
diode on the front panel.
Output in the form of flashing codes is important in multi-unit sys-
tems, as in this case as a rule only one TC.GSS power supply
has a HMI user interface. However, all TC.GSS power supplies
have the LED indicator.

e Output via digital outputs (relays)
For further information see chapter 4.3.5.3, Seite 53.

Error and warning indication on the front panel LEDs

The number of flashes indicates the possible reasons for the malfunc-
tion (group error and detail error). The complete flashing
code comprises the following: <Flashes for group error><Pause in
flashing><Flashes for detail error>

The following illustration shows a period in the indication cycle.

ol e o o
I I N A ER T AR A 1 e
2s _’| |1—0_25 1.5s 1s

start 1 2 3 Ne break 1 2 3 4 5 Np break start

group error code | detail error code |
[ g

Fig. 28 Structure of the flashing code for error/warning indication via LED.
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4.3.5.8.

Flashing code sequence with errors or warnings

5. Error codes and warning codes are identical.
All errors and warnings are output one after the other based on
the scheme in Fig. 28, Seite 54.

6. After the output of the last error or warning the flashing se-
guence starts again with the first error or first warning.

For information on the rectification of errors using the error list see
chapter 10.2, Seite 275.

Practical example

After switching on the TopCon Quadro power supply and setting the set
values, the device is activated (On/Off). The buzzer comes on and an
error code is indicated via the light emitting diodes:

Count the flashes:
e Group error code = 16,
e Detail error code = 3.

Reference to the error code list shows that an interlock error has been
detected (F-2).

Note that the error coding is in hexadecimal. Fpex = 1510, 3 is the third
elementinO, 1, 2, 3....

The indication on the HMI or in TopControl is: 0... 15 or 0 ...Fpex.
The flashing code on the “ERROR” LED does not have a zero and
therefore assumes the counting order 1...16. O signifies a pause in the
flashing.

Acknowledging an error

After the occurrence of an error, the device remains in the ERROR
state until the reason for the error has been rectified (as per error list)
and the error has been acknowledged.

It is possible to acknowledge an error via the following interfaces:

e HMI
Using the <ESC> button on the front of the device

e TopControl
Using the <Clear error> button on the <CONTROL> tab

e Analogue interface X105
Positive edge on pin 8 with 10-24 V relative to ground
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4.4. Multi-unit system

4.4.1.

Introduction

Due to the fully digital control of the TC.GSS power supplies, all control
signals are exchanged between the devices within a multi-unit system
without losses.

Multi-unit system

A multi-unit system can only be made up of TC.GSS power supplies of
the same type (model number).

The devices can be connected together in the following operating
modes:

e Serial
To increase the output voltage, the outputs of all devices are
connected in series.

e Parallel
To increase the output current, the outputs of all devices are
connected in parallel.

e Matrix
Some of the systems are connected as a serial multi-unit system,
at least two of these serial configurations are connected in paral-
lel.

e Multiple load
Each device supplies a load and is not connected with any other
device or only to one connection terminal on another device.

In principle the operating modes act on two areas:

e Load connections
The outputs on the TC.GSS power supplies are connected ac-
cordingly in the serial, parallel, multiple load or in the matrix mul-
ti-unit system.
The related total output value is distributed evenly over all
TC.GSS power supplies in the multi-unit system.

e Internal communication
All devices in the multi-unit system are taken into account during
internal system communication by means of device addressing.
Along with the TC.GSS power supplies this aspect also covers
the HMI and RCU.

System communication

The system communication in multi-unit systems is ensured by the digi-
tal exchange of data (CAN). The wiring is undertaken with individual
point-point connections between the devices (modules) as well using
the terminating resistors at the two physical ends of the bus structure.
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o

4.4.2.

A multi-unit system with max. 7 devices is recommended. Theoreti-
cally up to 64 devices can be connected to the bus. From approx. 8 de-
vices the communication is reduced. As a result, the dynamic perfor-
mance of individual devices cannot be achieved with more than 8 de-
vices.

Here it is recommended to use the Multi-Rack Controller (MRC), for
information on the realisation of larger multi-unit systems see dedicated
instructions.

Device addressing

The device address comprises an upper address range (AH) and a
lower address range (AL).

During the configuration of the related address range, the device type
and the master-slave principle play a role, along with the type of config-
uration.

Master-slave principle

The set values are provided to the master device, e.g. via HMI or the
PC using the TopControl application.

The master device passes on the parameters to its slaves via the inter-
nal system communication. The individual slave devices in the multi-unit
system convert the set values specified into the related output values.

Load connection on devices in multi-unit operation
Multi-unit system supplied from the factory

The load connection is configured on multi-unit systems supplied from
the factory. The minus and plus connections on the individual TC.GSS
power supplies are combined to form a system load terminal. The load
is connected to this load terminal.

Special aspects of the multi-unit system in relation to the interlock circuit
and the sense function are taken into account.
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4.4.2.1. Sense function in a multi-unit system
Configuration of the sense function

For information on the sense function and the configuration of the single
device see chapter 4.3.1, Seite 41.

Serial multi-unit system

In the serial multi-unit system the sense cables are not allowed to be
connected! An attempt to activate the sense function will result in an er-
ror message on the related device.

Parallel multi-unit system

The sense function can be used in a parallel multi-unit system. All de-
vices in the multi-unit system must be connected to the sense cable
connected and the sense function must be configured in the controller.

Example sense configuration in a parallel multi-unit system with two
TC.GSS power supplies:

v ':i
e N Sense
HE HE voltage
l“':"_L'""""""""""':“: USense

Fig. 29 Circuit diagram for load and sense cables in multi-unit operation
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4.4.3. Internal system communication

4.4.3.1. Hardware required for the multi-unit system

Allocation of interface using dummy plug

o

o

X105
Interlock CTR 4

Fig. 30

@

X101
CAN TERM
Interlock CTR 4

X101
CAN TERM
CIR4

Schematic illustration of the D-Sub dummy plugs used with their

labelling.

Interlock connector, D-Sub, 25-pin (dummy plug)
1 |Label: “X105; Interlock CTR 4”
Is connected on the rear side of all devices to interface X105.

Interlock or CAN-Term, D-Sub, 9-pin (dummy plug)
o | Label: “X101; CAN TERM; Interlock CTR 4*

Is connected to interface X101 on the rear side of the device at the start of the
CAN multi-unit system.

CAN-Term, D-Sub, 9-pin (dummy plug)
3 |Label: “X101; CAN TERM;”
Is connected to interface X102 on the rear side of the device at the end of the
CAN multi-unit system.

Table 24  Dummy plugs and their labelling.

For a wiring diagram for multiple power supplies see Fig. 31,

Seite 60.

4.4.3.2. Interlock circuit in a multi-unit system

If the interlock circuit is used in a multi-unit system, there are changes
compared to operation using an individual power supply. The principles
of function and usage with a single device are described in the interlock
circuit chapter 4.3.4, page 48 and interlock output inhibit chapter 4.3.3,

Seite 48.

So that a multi-unit system can also be operated with a single interlock
contact, the interlock circuit for all devices in the system must be sup-
plied from a 24 V auxiliary supply (any device).
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0 Note that the dummy plugs for the interfaces X101/X102 have similar
cases, however internally the interlock wiring is different and therefore a
differentiation must be made!

Master
1
% +24 V +24
-
o
= ()
_— ;’ INTERLOCK_CAN
[ § +24V'
N
S
x
h =2 SI <
I e
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Fig. 31 Interlock connection scheme for TC.GSS power supplies via the

CAN cable and the related dummy plugs.
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External EMERGENCY STOP button that can interrupt the interlock circuit.

Dummy plug “X101; CAN TERM; Interlock CTR 4*

Is connected to interface X101 on the rear side so that the interlock circuit is
not interrupted. (If there is no circuit -1-).

Dummy plug: “X101 CAN TERM”

Is connected to interface X102 on the rear side of the last device in the
multi-unit system (if there is no circuit).

Dummy plug “X105; Interlock CTR 4”
Is connected to interface X105 on the rear side so that the interlock circuit is
not interrupted.

4

CAN cable connects interface X102 on the first device to the interface
X101 on the following device.

Table 25

Connection of dummy plugs to the related interfaces in the multi-unit system.

4.4.3.3. Multi-unit system with TopCon power supplies

Master-slave principle on power supplies in the multi-unit system

The set values are provided to the master device, e.g. via HMI or the
PC using the TopControl application.

The master device passes on the parameters to its slaves via the inter-
nal system communication. The individual slave devices in the multi-unit
system convert the set values specified into the related output values.

Limits of a multi-unit system

Only one master is allowed per multi-unit system.

Per multi-unit system at full bandwidth maximum number of de-
vices: 7

(From 8 devices, the bandwidth can be reduced)

Devices such as HMI or RCU also count in a multi-unit system.

A device address is only allowed to occur once in the multi-unit
system.

Several multi-unit systems can be connected via a Multi-Rack
Controller (MRC) to form a large multi-unit system.
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Display of the operating parameters for individual devices

The most important operating parameters are sent continuously by the
slave devices to the master and can be displayed there, e. g., using the
TopControl application.

Errors in the multi-unit system
Control of the state information in the multi-unit system:
e Slave devices follow the state of the master device.

e Each single device (module) can independently enter the
‘WARN” or “ERROR” state and trigger the entire system to
change to this state.

e Acknowledging an error will affect the entire system.
Addressing of master and slave devices

The addresses of multi-unit system devices comprise an upper address
range (AH) and lower address range (AL).

The device is defined as a master or slave device depending on the
value used for the address.

e Master device
AL: O;: AH: O

e Slave device
The value for the address is always > 0, whether in the AL or AH
address range.

Addressing on power supplies in the multi-unit system

Whether the issue is a single device or a multi-unit system of TopCon,
the device addresses are used to allocate the TopCon to its logical po-
sition in the multi-unit system

The device address comprises an upper address range (AH) and a
lower address range (AL).

During the configuration of the related address range, the device type
and the master-slave principle play a role, along with the type of config-
uration.

Configuration of the addresses via the rotary switch

The device address is configured via the rotary switches.
Default values are AH: 0; AL: O

+@ @up oo P

RESET RS-232

Fig. 32  Rotary switch AH -1- for the upper address range
Rotary switch AL -2- for the lower address range
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Example definition for device addresses with 4 TopCon in parallel.
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Fig. 33
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Addressing for a serial multi-unit system
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Fig. 34 Example definition for device addresses with 4 TopCon in series.
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Addressing for a matrix multi-unit system

************

AH [AL AH |AL IAH AL AH AL
olo 10 20 'n o
MASTER | | | |
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0l1 1)1 2 1 N1
cn | s
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,,,,,,,,,,,,,,,,
(o= o
AH AL AH [AL AH AL | AH AL |
0 |n 1|n 2 .n n . n
,,,,,,,,,,,,,,,,
E—I 3—1 L] o |l

Fig. 35  Example definition for device addresses with 8 TopCon in a matrix.
2 serial strings of 4 devices each are connected in parallel.

4.4.3.4. 1D addresses on several HMI/RCU (option) in a multi-unit system

O

The optional display and data entry devices HMI and RCU have equal
priority.

HMI devices directly installed in the power supply are not necessarily
responsible for the display and entry of the data for the device. In prin-
ciple all HMI devices in the multi-unit system only display the overall
system parameters.

Master-slave principle for HMI/RCU (option)

Using the master HMI/RCU the parameters for the overall system can
be displayed and changed.

Specifications for the multi-unit system
e There can only be one master.

e Each ID number is only allowed to occur once in the multi-unit
system.

e In case of a single device combination of HMI/RCU and TC.GSS
power supply, HMI/RCU must be defined as the master. This de-
finition corresponds to ID address 1.
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Addressing with HMI/RCU (option) in a multi-unit system

Whether the issue is a single device or a multi-unit system of TopCons,
the device addresses for HMI/RCU are used to allocate the HMI to its
logical position in the multi-unit system

ID addresses
e Master HMI/RCU with ID address: 1

e Slaves with ID address: > 1
Slave 1 = 2; Slave 2 = 3; Slave 3 = 4; etc.

Configuration of ID addresses on the HMI/RCU

ot e | e
o T

Save HMI settinash
AOuit menuk

Fig. 36 Configuration of ID addresses on HMI/RCU

Opening the settings menu
e Switch on the device -1-.
e Press the <Menu> button -2-.

e Using the JogDial find the
“HMI settings” -3- menu item and accept your selection by press-
ing the JogDial.

e Select the “HMI ident number” -4- menu item using the
JogDial and accept this selection.

e Select the address ID -5-.
(Master: 1, slave: > 1)

e Save the HMI settings -6-.

¢ Repeat the procedure for all HMI/RCUs in the multi-unit system
with sequential addressing.
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4.4.3.5. Examples for multi-unit system configurations of the hardware

AL =0

Slave 2 TopCon

Power supply
withHMI

HOMI ID=2 | RCU woMio=1 | . T |@EEE @
;“?E AH=0 = ! B3
AL =0
HDMI ID =1 Dﬂ
AH=0 [ . ; Master -Prgsg;nsupply B @
AL =0 vithHMI
TopCon o @ @
Master Power supply v T —, -
withHmtr B 0y T
HDMI ID = 2
ffffffffffffff (@i [ B/ @
HDMI ID = n.4 AL =0 Dﬁ
AH=0 Slave 1 TopCon N
AL =1 Power supply >
3 1 B with HMI
ave TopCon |
Power supply —— \M ) -
without HMI HoMIID=3 | Aas  (F1dAEER
AH =2 @

Fig. 37  Examples for systems with corresponding system communication.
Master-slave configuration with address specification and hardware
configuration

1 2 TC.GSS power supplies
1 master device with HMI, 1 slave device without HMI, 1 RCU

2 3 TC.GSS power supplies
1 master device with HMI, 1 slave device 1 with HMI, 1 slave device 2 with HMI

Interlock with CAN-Term
D-Sub, 9-pin

CAN cable
D-Sub, 9-pin, 2 plugs

5 Interlock
D-Sub, 25-pin

CAN-TERM
D-Sub, 9-pin

Table 26  Description and position of the hardware for Fig. 37 oben
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4.4.3.6. Multi-unit system and TopControl application

o

Only the master is configured in the multi-unit system using the Top-
Control application.

Necessary conditions for configuration:

e The master device in the multi-unit system must be connected to
a PC on which the TopControl application is running.

e CAN connection to all devices in the multi-unit system see chap-
ter 4.4.3.3, Seite 61.

Procedure for the multi-unit system configuration using
TopControl

£ TopControl (Device on COM1 @38400Baud: TopCon CTR ¥4.x)
File Window Info

CONTROL | STATUS | FUNCGEM | SCDF’EI CONFIG IPHDTECT | #0JUST1 | &DJUST 2 | PAREMETERS | 140 | DEWICE INFO |

Controller —=— 15
Target J nalog inputs bandwidth: ) =
/
. o

“Woltage Current Pawer -

CJEX

e I=| | N Multi-module system configuration
PEasrc | 00 | 200 | 10004 ¥s B
|-Gain \ ES \ s \ 10| - TopCon
. — - System: e Wims
D-Gain: 0 JZI 0 JZI al
) - . MNumber of devices in-line: 1
T1: 0 Jj 1] Jj Wims
Feealig ’—_u ’—_u MNumber of parallel lines: 1 Adms
P-dsdaptiv EDDJ;I DE TCLIN Adms
- - Enable: r
|-&daptiv: 2004 0
Load rejection %
Current difference: S.UUQ i
4
M awimum P/t EU.EIEIJ;I

Voltage sensing

Use serse input [ Max. voltage drop El WV
Erron level ,ﬁ y Sysl;m\EDnhgurat\un... Store seftings Refresh display

Error delay ’ﬁ ms \\;\\\\\O

Fig. 38  Setting up multi-unit system using TopControl

e On the <CONFIG> -1- tab press the
<System Configuration...> -2- button.

5 The “Multi module system configuration” -3- window opens.

e Set the parameters for the multi-unit system.
For further information on the meaning and entry of the parame-
ters see Table 115, Seite 224.

e Accept your entries using the <OK> -4- button.
— A message appears with the rest of the procedure.

e Set up the addresses of all the devices in the multi-unit system,
as per chapter 4.4.3.3, Seite 62.

e Restart all devices to complete the multi-unit system configura-
tion. During this process switch back on all devices within 10 s. The
master device last.
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5. Options and system options
5.1. Overview

Definition

Regatron considers the term option to cover characteristics that expand
the functionality of a TC.GSS power supply and that can be purchased.
In principle the options can be divided into 3 main groups:

e Hardware options
Additional hardware that is built into the device, attached to the
device, or that can be formed from device combinations (system
options).

e Software options
Functions that are enabled using an enable key.

e Interface options
Additional hardware interfaces mostly with additional software, or
protocols.

In this chapter
In this chapter options are described with a varying degree of detail:

e Frequently procured options are given special attention in this
chapter.
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The following options are described:

Hardware option Chapter

Liquid cooling LC 5.2.1 71

Integrated safety relay ISR 5.2.2 77

Internal resistance simulation Internal Resistance 5.2.3 79
Extension IRXTS

Table 27  Hardware and system options for TopCon TC.GSS.

Software option Chapter
Function generator TFE 5.3.1 81
PV simulation SAS Control 5.3.2 84

Solar array simulator

Rechargeable battery management | Akku Control 5.3.3 87

Table 28  Software options for TopControl.

Interface option INET L Chapter Page
Serial interface, rear side RS-232 REAR 5.4.3 90
Serial interface, differential RS-422 5.4.4 91
Universal Serial Bus uUsB 545 92
Controller Area Network CAN/CANOpen 54.6 93
Parallel IEC bus, IEEE488 with SCPI 54.7 94
standard 488 command set/ GPIB

RS-232 to Ethernet converter ipEther 232 5.4.8 95

Table 29  Interface options for TopCon TC.GSS.

em‘m 2013-09-24 70/ 298 V00.06



Options and system options ’ ‘
Manual — TopCon TC.GSS Hardware options

5.2. Hardware options
5.2.1. Liquid cooling option (Liquid cooling LC)
Optionally the integrated liquid cooling on the Regatron TopCon
TC.GSS can be connected to an external cooling system.
The advantages of liquid cooling:

e Noise reduction
The majority of the power loss is removed via the liquid cooling.
The noise emissions are reduced to 30 % of the total emissions.

e Greater temperature tolerance
The device can be used in areas with a higher ambient tempera-
ture if the cooling liquid is correspondingly pre-cooled or is con-
nected to a larger cooling water system.
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5.2.1.1. Mechanical properties
Dimensions

92

399
©

186.7

443

Fig. 39  Position of the hose connection fittings on a 9 U device.

1 |Input, standard: G ¥2” hose connection fitting

2 | Output, standard: G %" hose connection fitting

Table 30  Connections on TC.GSS power supplies.
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5.2.1.2. Characteristics of a water cooling circuit

CAUTION

General information on the heat exchanger

Connections On rear side of device, G 1/2¢

Cooling medium (KM)1 Purified water, alternatively heat
exchanger liquids, non-corrosive

Heat sink material Corrosion-resistant steel

KMm! specific heat capacity 4.2 kJ/kgK (water)

Thermal rating 1.5 kW 2.0 kW

Recommended flow rate KM 4 —61/min

Minimum KM flow rate

for dT <10 K,

dT 2 temp. difference between 2.5 I/min

inlet and outlet temp. of the cool-

ing liquid.

Table 31  Characteristics of the liquid cooling.
i you use cooling liquid with different parameter values contact Regatron support.

Damage due to condensation!

Damage in the device due to condensed water is excluded from the
warranty.

Reason:

e Due to cooling liquid temperatures < 15 °C.
In case of an ambient temperature of 21 C and relative at-
mospheric humidity of = 70 %.

Avoidance:

= Keep the feed temperature at a temperature level > 15 °C to
avoid condensation inside the device and on the supply ca-
ble.

= In case of doubt contact Regatron support.
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Cooling liquid data

In general the quality of normal purified, soft and largely chlorine-free
drinking water is adequate.

@ The installation of fine filters will keep back fine sludge particles.

Your local water utility will be able to provide detailed information on the
water quality. For information on the water quality see Table 32,
unterhalb

Information on the cooling medium

The quality of the cooling medium will have a long-term effect on the
system performance. Avoid the following processes by using suitable
measures:

e The deposition of foreign bodies on the heat exchanger surfaces.
e Electrolytic and/or chemical corrosion.
e The deposition of fine sludge.

e Coating with foreign substances and as a result degradation of
the heat transfer.

Recommended characteristics of water as a cooling medium

ph-value - 6-10
Total hardness [°dH]? 6- 15
Substances that can be [mg/l] <30
removed by filtering

Free chlorine [mg/l] <0.5
Sulphate [mg/l] <300
Sulphide [mg/1] <5

Table 32 Recommended water quality with liquid cooling.
! The flow is in a closed system
2°dH = German hardness figure (= 10 mg CaO/l)
Hardness figures are dependent on the country and may therefore vary.

GREGATRON 2013-09-24 741298 V00.06



Options and system options ‘
Manual — TopCon TC.GSS Hardware options

5.2.1.3. Pressure drop as a function of the volume flow rate

0 The maximum permissible cooling liquid pressure is 16 bar = 16000 hPa.

The pressure drops for feed pipes, manifolds and pressure and flow
rate sensors are also to be taken into account.

In particular, on the parallel supply of several power supplies an appro-
priate safety margin is to be included.

Recommended volume flow rate -1- 4 |/min — 6 I/min.
Graph - pressure drop-volume flow rate

Pressure drop

A

400
300
200

100

|
0 2 4 6 8 |/mir
Volume flow rate

Fig. 40  Pressure drop as a function of the volume flow rate.
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5.2.1.4. Connection variants — examples

Various connections can be screwed to the power supply to suit the
specific needs.

Fig. 41  Connection examples

Hose connection fitting
Standard hose connection for hose clip.

! Male thread: G1/2¢
Hose connection:Inside: 13 mm; Outside: 16 mm
L-piece
L-piece with male thread and female thread
2 Male thread: G1/2¢
Female thread: G1/2¢

Hose connection with union nut

3 |Fora reusable and secure hose connection.

Male thread: G1/2¢
Hose diameter: Inside 13 mm/Outside 16 mm

Table 33  Examples for cooling liquid connections.

Installing a cooling liquid connection

e Apply thread sealant to the turns on the thread to seal the con-
nection.
During this process follow the recommendations from the manu-
facturer of the sealant.
Example: LOCTITE® 542

e Screw the connection into the 1/2 connection on the power sup-
ply and tighten.

e Fasten the pipe system.

0 Check the system for leaks at 8 bar for 10 min., as per the standard
EN50178.
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5.2.2. Integrated safety relay option
Standard applied: EN ISO 13849-1:2006

The flow of up to 32kW of energy is interrupted between the mains connec-

tion and the DC connection by the integrated safety relay.
primary Isecorgldary
side side

Integrated |
safety | IGBT1

Relay
ISR @
Interface X107 _¥_ 1 IGBT2
24V I
I IGBT3

|
Pulse Modulator \ | IGBT4
From circuit
—_— |
® '@
|
I L

Fig. 42  Diagram of the principle of the energy transfer.

Using a PWM generator -1- a pulse-width controlled AC voltage is generated
-2-. This is applied to the primary side of four transformers. On their second-
ary side the supply for the electrically isolated gate driver (IGBT) -4- is gener-
ated via a rectifier and smoothing elements.

The positively driven safety relay -3- interrupts the supply to the primary side.
The pulse-width controlled AC voltage -2- is no longer generated. There is no
further flow of energy on the secondary side. Correct function is ensured by
the positively-driven contacts on the relay.
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Example EMERGENCY STOP circuit

The interface can be connected to an EMERGENCY STOP mushroom

head button or to an external safety circuit.

EMERGENCY *24v
STOP

i

1
3
8
4

Lt i |
1
)
g
1

R —

Fig. 43  Circuit example with EMERGENCY STOP.

GND

For further information on the pin definition for the interface X107 see
chapter 10.1.6.7, page 273.

Bypassing the ISR function

If the ISR option is available, but is not required for an EMERGENCY
STOP mushroom head button or external safety circuit, the interfaces
must be terminated using “X107 Safety-Shutdown” dummy plug.

+ 24V

1
3
8
4

||

X107
Safety-Sh utdown

|

GND

Fig. 44  Circuit example, bypassing the activated ISR interface.
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5.2.3.

Internal Resistance Extensions (IRXTS) option
Function

The TopCon power supply can simulate the static internal resistance of
a source.

The basic problem

Due to the digital control, the TC.GSS power supply does not have any
apparent internal resistance.

The solution

R nnen

USource

Fig. 45 Internal resistance simulation
-1- TopCon source with no load and internal resistance
-2- TopCon source with load and internal resistance

Example calculation

The TC.GSS power supply simulates a rechargeable battery with an in-
ternal resistance Rinema= 0.8 Q and a no-load voltage U =48 V.

A load current | = 12 A flows, the voltage at the load U o4 is reduced by
20 % from U,

Differentiation between cases - no-load

No-load voltage U = Usgyrce- Uri =48V —0V=48V > U = Usource
No-load current I=0A

Differentiation between cases - load

Voltage drop Ur = I * Rintema = 12 A*0.8Q=9.6 V
Load voltage U gad = Usource- Uri =48V —9.6 V=384V
80 % of Usource
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Internal resistance extension

Simulation options Internal resistance [mQ]
Standard internal re-

sistance 0 to 1000
With option IRXTS 0 to 32000
Customer request1 Over 32000

Table 34  Overview of internal resistance simulation options
! In consultation with Regatron support

You can obtain further information from your sales partner and Rega-
tron support.
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5.3. Software options

5.3.1.

Function generator (TFE/TopCon Function Engine) option
Introduction

The activated function generator can specify set values for voltage, cur-
rent and power in the form of pre-defined or user-defined functions for
the control of the TC.GSS power supply.

Here individual function blocks are combined into function sequences
that can be triggered by events.

The points on the user-defined functions and the AAP characteristic
curves to be used can be created and modified using TopControl or by
utilising a function library (DLL).

It is possible to use the “function generator (TFE)” in the demo mode.
Within the TopControl application, e.g. sequences of functions can be
defined. However, the function curves can only be transferred to a
TC.GSS power supply and used after the activation of this option.

For a description of the parameter entry for the function generator TFE
via the TopControl application see chapter 7.4.8.3, Seite 183.

For information on calling defined function sequences for the function
generator via the HMI see Table 62, Seite 148.

Function Block (FB)

A function block can be formed from various base functions for voltage,
current and/or output power.

The following functions for which the parameters can be set as required
are available:

¢ Time-dependent standard functions: square, triangle, sine
e Arbitrary time-dependent functions (user-defined)
e Arbitrary functions (AAP, e.g. | = f(U))

Function Sequence (FS)

A function sequence comprises at least one function block. As a conse-
guence a sequence has the following properties:

e Each function block contains base functions (e.g. sine wave with
symmetry, offset and possibly exponential decay curve ele-
ments)

e The function blocks can be repeated 1 to n-times, or can be de-
fined as continuous functions. In addition, the functions can be
given further parameters, e.g., a pause between the repetitions.
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e In the case of several reference values within a function se-
guence, several function blocks can be active at the same time.

L The shortest function block defines the duration of the function
sequence.

> The pause time and the number of repetitions apply equally to
all function blocks within a function sequence.

100

100me  200ms  300ms  400ms  [500ms  E0Ams 708ms  B0Qms

Fig. 46 Example of the capabilities of the function generator.
-1- Exponential envelope, specified in the TFE
-2- Result: a sine wave function that decays correspondingly -1-.
In the example 2 repetitions have been defined.

The following events (“Trigger mode”)
can trigger a function sequence:

e VOLTAGE ON (“Voltage on”)
As soon as the output power is activated at the output of the
power supply.

e Manual triggering (“Manual”)
Manual triggering is possible jn the TopControl application or
with the aid of the HMI/RCU.

e Analogue interface X105 (“High level on X105/19”)
If there is a high level on pin 19 of the interface.

Definition of reference values prior to a trigger event

The nature of the trigger can be specified in the TopControl application
and HMI/RCU. Up until the trigger event, the set values specified by the
active interface apply, e.g.:

e RS-232 interface
Set values defined via the TopControl application.

e HMI/RCU
Set values defined via HMI/RCU.

¢ Analogue interface X105
Set values defined via the analogue interface.
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Definition of reference values after the completion of a function
sequence (“After Function Sequence finished”)

After a function sequence has been completed, a reference value can
be defined as follows:

“VOLTAGE OFF” (“Voltage off”)
The device output is electrically isolated.

Actual reference values are retained directly from the function
block (“Hold level”).

From the active set value interface.
Set values are defined via this interface.

Maximum number of function sequences in the TopCon power
supply:

Up to 256 time-dependent standard function sequences.

In the case of arbitrary time-dependent (user-defined) func-
tion sequences the number is dependent on the number of
points.

A maximum of 1000 points is possible.

In the case of arbitrary function sequences (user-defined AAP)
the number is dependent on number of points.

A maximum of 64 points is possible; these points can be distrib-
uted unevenly.

The function sequences saved in the power supply can be called via the
following interfaces:

HMI (RCU).

RS-232 interface.
TopControl application.
Using custom programs via function libraries.
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The parameters summarised

Base function Sine, square, triangle, user-defined, AAP
Amplitude 0...100 %, resolution: 12 bits
Offset Standard: 0 — 100 % Resolution: 12 bits
Bipolar:-100 % — +100 %  Resolution: 12 bits
Symmetry 0...100 % (only with triangle and square)
Frequency 0.001 Hz — 1 kHz 0.01 Hz — 320 Hz
Exponential envelope (time 0.1 ms — 100000 s 10 ms — 320 s
constant)

Cannot be changed,

Rectify negative amplitude | Yes/no Standard: no

Cannot be changed,

Amplitude polarity Unipolar/bipolar Standard: bipolar
No. of repetitions 1-65535 0 — 32000
of the base function or continuous (0 £ continuous)

Table 35  Possible function generator settings with comparison between TopControl and HMI.

Loading and saving function sequences

All the settings can be saved in the non-volatile memory (flash) and
loaded again. It is also possible to set that when the power supply is
started (power-up), a previously saved function sequence is loaded au-
tomatically. Several function sequences can be saved. 64kB of memory
are available for this feature. Without user-defined curve shapes, up to
256 function sequences can be saved. In the case of user-defined
curves (4 bytes per point) the number reduces accordingly.

The function sequences are saved in a sequence number (1...1000)
that can be selected and can be called again using this number. It is al-
so possible to call the function sequences from the HMI. On saving a
function sequence via TopControl it is also possible to give an arbitrarily
defined name (up to 31 characters) as well as the date and time.

Restrictions and information

The function generator makes it possible to specify complex set value
curves. For the output values on the power supply to also be able to fol-
low these set value curves, the following points are to be noted:

GREGATRON 2013-09-24 84 /298 V00.06



Options and system options ’

Manual — TopCon TC.GSS Software options

5.3.2.

The gradient limiters

(can be adjusted in the TopControl application on the <CONFIG> tab >
Slopes) are also active during function generator operation. If, e.g., steeper
edges are defined in the function generator, it may be necessary to increase
these slope values.

Small control parameters prevent fast control movements.

(can be adjusted in the TopControl application <CONFIG> tab >
Controller)

The control parameters depend heavily on the load. In the specific case
the current or voltage curve should be checked using an oscilloscope or
the Scope function integrated in TopControl to optimally adapt the
control parameters.

In addition, it is to be noted that a TopCon power supply in the basic
version cannot absorb any energy from the load side, i.e. in case of set
value steps the control time constant is dependent on the load imped-
ance.

Negative set values can only be processed in combination with an
AC-polarity reverse bridge or Q14 system (see options chapter 5.2,
Seite 71). A TopCon power supply without AC-polarity reverse bridge
interprets negative set values as zero.

Solar Array Simulator (SAS) option - SASControl
Function

The function generator for the TopCon power supply is switched to the
AAP mode with a function | = f(U) and can behave like a solar panel in
accordance with this function.

By overlaying on another AAP characteristic curve, the effect of solar ir-
radiation and temperature on the solar panel can be simulated. During
this process it is possible to “softly” overlay linearly from one AAP char-
acteristic curve to another.

The solar array simulator can be used for photovoltaic simulation
(PV simulation).

The basic problem

On photovoltaic installations the energy from light is converted into elec-
trical power. The DC produced is fed back to the grid via an inverter.

(Conversion of the DC from the solar panel to 230 V 1~- or 400 V 3~ AC.)

During inverter production and development the TopCon power supply
can be used as a solar panel simulator for testing inverters.
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The solution

Modules required for this usage
e TopCon Quadro power supply
e SASControl option

@)

TopCon
Power Supply

GRID

i

Fig. 47  Usage of the TopCon power supply as a test stand

TC.GSS power supply with TC.LIN

1 | The TopCon simulates a solar panel with its function generator TFE. The
TC.LIN helps to improve the dynamic performance of the system, during the
process greater accuracy is required.

2 | Test object: inverter

Grid
3 | The grid can be real or also be a simulation so that the test object can be op-
erated in an environment that closely represents reality.

Table 36

Improvement of dynamic performance using the TC-LIN linear
series controller

A further improvement in the dynamic performance of the system is
provided by the usage of the downstream TC.LIN linear series control-
ler. The linear series controller communicates with the TopCon power
supply. While the TopCon power supply defines the signal “coarsely”,
the TC.LIN modifies the output signal with high dynamic performance
and accuracy (5 ps cycle time, 14.5-bit resolution). The combination of
the TopCon Quadro power supply and the TC.LIN linear series control-
ler can be used very flexibly and at the same time at high powers for the
realistic simulation of small to medium solar panels.

This functionality is largely controlled from the TopControl application.
Alternatively the functionality can be controlled via the DLL for custom
programs.
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5.3.3.

Akku-Control option — rechargeable battery maintenance
charging curves

Research and development on environmentally friendly vehicle con-
cepts is closely linked to the ability to store or temporarily store electri-
cal energy. Electrochemical and also capacitive stores have specific
applications — however a common feature is the highly dynamic usage
of storage during vehicle operation.

To test the resilience of modern storage systems in relation to charg-
ing/discharge cycles and microcycles, bidirectional power supply sys-
tems are required that can apply to the stores the loads due to the
cycles that occur during vehicle operation as well as boundary loads.

In the context of sensible energy management, the regenerative energy
that is produced must be fed back to the supply system with high effi-
ciency. This statement applies in general only at higher loads. On small
energy stores it is often sensible to discharge using a dissipative load,
because energy recovery to the grid is only economical from higher
guantities of energy.

The characteristics for the rechargeable battery management in the
Regatron software AccuControl are:

e Feature for charging and discharging a rechargeable battery via
constant current or constant power.

e Largely arbitrarily programmable charging/discharging cycles
e.g. standard curves or specified values for different rechargea-
ble battery types.

e 8-channel long-term data acquisition for current, voltage, power,
temperature (up to 4 external temperature channels), etc.

e Adaptive sampling of the measured values, with larger curve
changes the measuring frequency is increased automatically
(can be configured as required).

[
400V 3~ @ | 400V 3~ @

Charging
curve

ReGen System | Energy
Power Feedback C&gé’iﬁﬁisg

| pppen gy

Fig. 48  Overview of “Akku-Management” with large rechargeable batteries
-1- and small rechargeable batteries -2-
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5.4. Interface options
5.4.1. Functionality as a function of an optional interface

(=

()

(o

S

D

S 3 0

2 ~ @

Z HJJ E

S = T
Read/write register (low-level function) X X X X
Read system information X X X X
Reference values: set/specify X X X X
Read actual values X X X X
Read errors/warnings X X X X
Function generator: standard functions 02 | y1.2) X2 X2
(sine, square, triangle)
Function generator: AAP function > call X2 | x| x? x?
Function generator: AAP function > define - - - x?
SCOPE function - - - X

Table 37  Overview of dependencies between task category and interface
! Increased effort required.
2 Only in combination with the option FUNCGEN (TFE)..
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5.4.2.

Overview of possible interface combinations

g &
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g S |0 |odl o 0 N =] bl << e
< I r o ad ad -] L = [ON®) o
Analoguee |lOP @ |l@| ® | ® | @ | @ (@ @ @ | @
tMi @ [OP @ | @ (@ @ | @ (@ © @ | @
RCU @@ © © o o o [ o | © [ [
RS-232 p p p S p 1
rRear | @ | @ (@ [OFOP OP| O° @O T | @
Rs-232| @ | @ |@ | OP|OP) O | O° | @ |OF| T | @
Rs-422 | @ | @ |@|OP|OP|OP| ©O° |OP|O| O | O
uss | @ | @ @ O0°|0°|0°| QP lo°| o] 1 |(0)
Ethenet | @ | @ (@ | @ | @ | OP| O0°|oPl O] O | O
IEEE488 @ | @ (@ [OP|OP|OP| 0o | 0 |OP| O | ©
CAN/ p
canopen | @ (@ (@ T | T /o] T |o|l0]|0O"| O
Profibus | @2 | @ (@ | @ | @ | O [(O)|O0 | O | O | OF
Table 38  Possible combinations of various interfaces
. The two interfaces are possible and function together (autonomous).
o The two interfaces are not possible at the same time.
(©) Not foreseen/possible at the moment.
) The two interfaces are possible,
CAN/CANOpen interface is dominant.
1) External Profibus to RS-232 converter.
2) External converter (not bidirectional). Functionality must be checked
3) External Ethernet to RS-232 converter.
P) Only one interface is allowed to be physically active
E.g. A connection is made to the interface to be activated, while the inactive
interface must be disconnected.
S) Only one interface can be activated via the software.

The other interface is automatically deactivated.
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5.4.3.

RS-232 REAR interface option —rear side of power supply

Fig. 49 RS-232 REAR interface -1- in combination with other interfaces on
the rear side of the device.

Installation location:

The interface is built into the rear side of the device. It can be retrofitted
to a device or be already installed on delivery.

Combination with other interfaces

e The RS-232 REAR interface takes over the tasks of the RS-232
interface on the front side of the device.

Technical characteristics
e Type of bus connection: plug, D-Sub 9-pin
e Interface standard: in accordance with EIA-232

For technical data and information on function, see chapter 10.1.6.3,
page 268.
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5.4.4.

RS-422 interface option — diagnostics and control connection
Installation location:

The interface is built into the rear side of the device. It can be retrofitted
to a device or be already installed on delivery.

Combination with other interfaces

e A maximum of ten RS-422 receivers are allowed to be connected
to a transmitter within one transmission device.

Technical characteristics
e Type: designed as D-Sub socket, 9 pin
e Interface standard: ITU-T V.11
Function

The RS-422 interface is used for high speed data transmission over
large distances.

The serial data are transmitted as a voltage difference between two
corresponding wires without a reference to ground.

For each signal to be transmitted there is one pair of cores that com-
prises an inverted signal wire and a non-inverted signal wire that are
twisted together.

The receiver only evaluates the difference between the two wires such
that common mode interference up to 7 V on the transmission cable will
not corrupt the data signal.

You can obtain further information from Regatron support.
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5.4.5.

USB interface option — Universal Serial Bus

Fig. 50  USB interface -1- in combination with RS-232 REAR interface -2-.

Installation of the interfaces

The interface is built into the rear side of the device. It can be retrofitted
to a device or be already installed on delivery.

Combination with other interfaces

e The interface is always supplied in combination with the RS-232
REAR interface.

e The RS-232 REAR interface takes over the tasks of the RS-232
interface on the front side of the device.

Technical characteristics
e Type: socket for USB plugs of type B (see Fig. 50 oben)
e Interface standard: USB 1.1

Function

This is a serial interface and corresponds to the functionality of the
RS-232 interface. The USB interface is used for the transparent trans-
mission of data and can as a consequence be utilised both using the
DLL and directly at the low protocol level.

The USB driver for the PC included must be installed for it to be possi-
ble to detect and operate the TC.GSS power supply from the operating
system.

GREGA TRON 2013-09-24 92 /298 V00.06



Options and system options ‘
Manual — TopCon TC.GSS Interface options

Fig. 51  CAN bus interface -1- in combination with
RS-232 REAR interface -2-.

Installation of the interfaces

The interface is built into the rear side of the device. It can be already
installed in a device on delivery.

Only Regatron can retrofit this interface.
Combination with other interfaces

e The interface is always supplied in combination with the RS-232
REAR interface.

e The RS-232 REAR interface takes over the tasks of the RS-232
interface on the front side of the device.

e An active CAN/CANOpen® interface has a higher priority than
HMI/RCU control units connected and therefore implements its
commands instead.

Technical characteristics

e Type of bus connection: plug, D-Sub 9-pin

e CANOpen protocol: CiA standard 301 V 4.02
Function

Unlike the internal CAN bus in the device, which is responsible for the
internal flow of information in the device and that is supplied as stand-
ard, the optional CAN/CanOpen® interface is used for the connection of
devices from other manufacturers.

As a real-time system the CAN bus can be used for controlled systems.

The CAN bus is a serial two-wire bus that combines a high transmission
speed with the communication protocol CANOpen®. By means of its
collision management a lasting communication blockage on the bus is
prevented.

The utilisation of the CAN/CANOpen® interface makes it possible to
connect the TopCon power supply to a type of communication network
in widespread use in industry.

You will find further information in the instructions supplied with the or-
der.
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5.4.7. |EEE488 — GPIB option (General Purpose Interface Bus)
| EEE488 ST

Fig. 52  IEEEA488 bus interface -1- in combination with
RS-232 REAR interface -2-.

Installation of the interfaces

The interface is built into the rear side of the device. It can be already
installed in a device on delivery.

Only Regatron can retrofit this interface.
Combination with other interfaces

e |tis not possible to operate an active IEE488 interface and the
RS-232 interface at the same time.

e Combination with other interfaces is not possible.
Technical characteristics
e Type of bus connection: socket, Centronics 24-pin

e SCPI command set: standard IEEE488.2
expanded with TopCon control commands

Function

Using commercially available Centronics connectors and the IEEE488
interface, TopCon power supplies can be operated independently. Dur-
ing this process specific TopCon control commands are interpreted and
executed on the interface board.

Using the IEEE488.2 standard SCPI command set, straightforward
connection to other network devices, instrumentation and electrical de-
vices with support for the interface is possible.

You will find further information in the instructions supplied with the
order.
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5.4.8.

5.4.8.1.

5.4.8.2.

TC-Ethernet option

L‘nkim e A
> MAC-address Tooce

LAN 10/ 100 -

Fig. 53  TCEthernet interface -1- in combination with
RS-232 REAR interface -2-.

Installation of the interfaces

The interface is built into the rear side of the device.
It can be already installed in a device on delivery or retrofitted.

Combination with other interfaces

e Itis not possible to operate an active TCEthernet interface and
the RS-232 interface at the same time.

e Combination with other interfaces is not possible.
Technical characteristics

e Type of bus connection: socket, RJ45
Conditions for the Ethernet interface
Standard configuration of the interface card

e DHCP server: the card is configured for the allocation of
IP addresses by a DHCP server.

e APIPA: If an address is not allocated by a DHCP server in a
specific time window, the card automatically assigns itself an
IP address (APIPA).

Crossover cable

The Ethernet interface card cannot switch automatically between a crossover
cable and an uncrossed network cable. If the other end does not support Au-
to-MDI(x), you will need a crossover cable for the installation.

Installation of the device driver
Preparation

First integrate all network devices in your company’s network before you run
the driver setup on the PC with the TopControl application.

Make a note of the MAC addresses and the device name along with its loca-
tion. You will find the MAC address on the panel on the interface card.

You can then search for specific devices later.
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Procedure for a static IP address or dynamic IP address on the
TC.GSS power supply

e For procedure for a static IP address

e For procedure for a dynamic IP address
see chapter 5.4.8.2, page 97.

Procedure for assigning a static IP address to the power supplies

You will find further information on the various buttons on the subse-

quent “TCEthernet interface” submenu in chapter 5.4.8.6, page 103.

& TCEthernet discovery

%)

Tasks, evices:

| Dpen Web Intetace | \P Addiess | Har Address [ Name Product
172.16,0.58 00:40.9¢ 485612 TopCon1 2 TCEthemet

Configure IF Settings

Info
Device Info 3

C  Communication Debug.,
Scope Parameter Info..
Mernory Manager.,, §

& TopControl ¥4.01.71 (|
File B

Reboot Device

an P Address, subnet mask and galenay to your
ice. Contact your network administiator if you do

Firmware Lpda
Product TCEthemet

MAC Address: 00:40:3446:5t1 8

TCEthernet interface...

Freferences... Close

Option enabling. ..

Cancel

Fig. 54  Sequence in the TopControl application

Procedure
e |tis best to contact your system administrator prior to installation.

e Firstintegrate all TC.GSS power supplies in your company’s
network.
The best method is to assign the IP addresses using a DHCP
server.

e Start the TopControl application and in the “Window” menu item
select the “TCEthernet interface...” -1- submenu item.

> The “TCEthernet discovery” windows opens.

e Mark the required TC.GSS power supply -2- in the list.
e Click the “Configure IP Settings” -3- button.

> The “Set IP Address” windows opens.

e Activate “Manual configure network Settings” -4-

> The boxes for the static IP address assignment can then be edit-
ed.

e Enter your network settings.

e Click the “Reboot” -5- button so that the new settings are applied
by the network card.
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e Repeat this procedure for all TC.GSS power supplies.

e Make a note of the IP and MAC address allocated,
after you have refreshed the list.

e Undertake the driver setup for each power supply using the static
IP addresses in the network, as per chapter 5.4.8.2, page 97.

¢ You have completed the setup of the static IP addresses.

e Optionally you can rename the interfaces in the Device Manager
or assign a new host name via the web interface.

Driver installation with allocation of IP address and COM port

Start the setup program “Setup.exe” on the installation CD supplied.

*= Digi RealPort Setup Wizard 7

Welcome to the Digi RealPort Setup
Wizard

This wizard will help you to install Digi RealPort on your system.
Digi's patented RealPort® software enables your application to

access your serial device over the network as if it is connected
to alocal COM port.

Before you continue, please

® The device you want to install is powered up and
connected to the network.

® You have the MAC address or IP address of the device.

To continue, click Next.

Abbrechen
e Click the <Next> button
> The “Select Device” window opens
GREGATRON 2013-09-24 97 /298 V00.06




Manual — TopCon TC.GSS

Options and system options ‘
Interface options

*= Digi RealPort Setup Wizard @

Select Device
From the list below, select the device you would like to use. If your device is not in
the list, select <Device not listed> and click Next.

Devices found on your network:

IP Address | MAC Address | Model |
L1<172.16.0.58 00: 40:9D: 48:9F:14 TCEthermet
£217216.0.108 00:40:9D:3D:CC:92 TCEthemet

3 <Device-initiated RealPort>
&8 <Device not listed>
@4 Searching...

Don't see your device? Click here for help. Refresh |

< Zuriick I Weiter > I Abbrechen]

¢ Click the “Refresh” button so that all devices are displayed

e Select a device (TCEthernet interface) (marked in blue).

b All interface parameters for the setup process are automatically

applied.

e Click the <NEXT> button
> The “Describe the Device” windows opens.

™ Wait for COM open request Help

*= Digi RealPort Setup Wizard = @

Describe the Device
Enter information for the device you would like to use.

Device Model Name:

Network Settings - COM Port Settings Device Features
@ IP " MAC " DNS ¢ ICPL No. Ports: IV Encryption
[172 16 . 0 . 58 L [~ Authentication
Default Network Profile: Starting COM:

|TCP: Typical Settings lj |CDM2 :]v

RealPort TCP:  Senal LI ™ Skip Modem PnP

771 = [zro = Inslallelions...l

< Zuriick I Fertig stellenl Abbrechen |
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e Click the <Finish> button
Do not change any parameters!

e The installation starts.
The installation process takes some time until it is completed.

5.4.8.3. Indication of the Ethernet card in the Device Manager in the operat-

ing system

e Open the Device Manager.
-1- Allocation of the Com port via your IP address for the

interface

-2- Indication of the interface card in “Mehrfachadapter (seriell)”

L, Gerite-Manager,

Datei  Akbion  Ansicht 7
g 2
. —
I Anschlisse {COM und LPT)
néyi ECP-Druckeranschluss (LPT1)
nﬁy’ Kommunikationsanschluss (COM1) @
néyi TCEthernet - Port 1 (COMZI0—
+- @, audio-, Yideo- und Gamecontroller
+- iJ Computer
+ 0 DVDJCD-ROM-Laufwerke
+-{#g Eingabegerate (Human Interface Devices)
| + fé arafikkarte
+-age Laufwerke
+ J M&use und andere Zeigegerate
-5 Mehrfachadapter (seriell) :,7®
=) TcEthernet (172.16.0.5510
+ @ Monitore
+-EE MNetzwerkadapter
+ ﬁ Prozessaren
+-4¢& 5C51- und RAID-Contraller
+|-=g# Speichervolumes
+ _J Systemgerate
+- %z Tastaturen v
GREGATRON 2013-09-24 99 /298 \V00.06



Manual — TopCon TC.GSS

Options and system options ‘
Interface options

Changing the name in the Device Manager

If the IP address is changed (e.g. by a DHCP server) the allocation of
the device and COM port is lost.

The following entries must be entered again in case of a new

IP address.

Proserter | Netwosk | Securty| Advanced| ) |
TCE e 17216055
/@
/
Device Nome: =
f /

Device Rescrton - [

Procedure

Open the Device Manager.

Click the required device under “Multiple adapter (seriell)’
-1- using the left mouse button

-> Click with the right mouse button “Properties” on the
context menu

> The “Properties of TCEthernet....”

-2- window opens

Select the <Advanced> tab

Click the <Properties> -3- button

Select the <Properties> tab in the “Advanced Properties” window
Type the name -4- and description -5-

Accept your changes using “Apply” or “OK” -6-

GREGATRON 2013-09-24
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5.4.8.4. Adding a new COM port driver and removing an old COM port
driver

Adding a new device
e Start the driver setup program on the driver CD supplied.

e Select “Add a New Device” -1- in the start window.

n-nfgineamnnsempwﬁa'r'ﬁ' R @ i X

Welcome to the Digi RealPort Setup
Wizard

This wizard waill hielp wous to manage Digi RealPort o wour
ayslem

Digr's patented RealPol® software enables pow

apphcation to access your serial device over the nebwork:
% it is convected to & local COM port

Pleasze select an option:
6 [add s New Devics
__5 Remove an Exiging Device
™ Update Digi RealPort Software

To continue, chck Mext

I Werer » ! Abbeechen

e Proceed as in “Installation of a device driver”,
see chapter 5.4.8.2, page 97.

5.4.8.5. Removing a COM port driver

Uninstall the IP addresses and Com ports shown in the Device Manag-
er that have become superfluous in the “Ports” group.

e Start the setup program setup.exe on the installation CD sup-
plied.

> The setup program detects device drivers already installed

e Select “Remove Existing Device” -2- and accept your selection
using “Next”.
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o Digi RealPort Setup Wizard & KX

Welcome to the Digi RealPort Setup
Wizard

Thig wizard vall help pou to manage Dig RealPot on pour
spstem

Dig's patenbed RealPod® software enables pow

apphcation to access your senal device over the network
a5 ¥ it is corvected to 3 local COM pon

Pleaze select an optior:
— Bddation Devics
__ 5 Remove an Existing Device
" Update Digi RealPort Software

To continue, click Mex

I Weker » I Abbrcchen|

- A window for selecting from the device drivers installed opens.

&= [Jigi RealPort Setup Wizard

Select Device
Fram the lizt below, select the device you would like to use. If pour device iz not in
the list, select <Device not isted> and chick Mest.

Devices found on your netwark:

IP Address £ MAL Address todel |
L+17216.0.108 [00:40:90: 48:9F: 14 TCEthernet
& <Device-nitiated RealPort:

ﬁ «Device not ligted:

Dion't see pour device? Click here for help. Fefresh

< Zurick, | Wi eiter > | .ﬁbbrechen|

e Select the required driver and accept your selection using the
“Next” button

The selected driver is uninstalled.

r

> The entries are removed from the system Device Manager.

> The entries are no longer available for the automatic establish-
ment of a connection in TopControl.
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5.4.8.6. TopControl submenu - TCEthernet Interfaces

3. eviCes:
Dpen'Web Interface | I IP Address MAL Address [ Mame | Product I
17216058 00-40:6d:48:9¢1a  TopCon1 TCEthemet
Configure IP Settings 3
4 Device Info ddre =
n vask. and gateway to your
Reboot Device e otk administiator if you do

TCEthemet
MAC Addrese 00:40:3c48:5¢ 12

@ Automatizally obtain netwerk settings via DHCP

" Marualy corfigure netuaik settings

1P Address
Subnet Mask:
Defaul Gateway

AT R

Fig. 56  Setting up the TCEthernet interface

List

Indication of the IP address, MAC address and the name (if one has been
1 | assigned).

TCEthernet is the product name for the Ethernet card.

Update the list using the button -6-.

Selected power supplies (rows) can be edited in -2- and -3-.

<Open Web interface>, button

Opens in your web browser a configuration page from the Ethernet card man-
ufacturer. You can obtain online help in English using the “Help” link.

2 Access data:
User: administrator
Password: kilowatt

“Set IP Address”, dialog box

Configuration of the Ethernet card selected in -1-.

3 | You can select between the manual and automatic allocation of an IP ad-
dress. Please contact your system administrator before you make changes.
To apply changes you must reboot the Ethernet card using -5-.

“Device Information”, window
4 | Network and software version information on the Ethernet interface card
selected in -1-.

Continued on next page.
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5.4.8.7.

@'C[lhernel discovery
e ———

s evices.

IF Address
172.16.0.58

| Product [
TCEthernet

| Name
TopEan 1

| MAC address
00:40:9d: 4850 1a

Dpen Web Interface |

Configure IP Settings 3
4 Device Info il
s ey
Fiebao! Device KL
Refresh List TCEthernet
MAC Address: 00:40: 948:9F 15
N\
N & Automaticall obtain network settings vis DHCP
N
Ny € Manualy configure network settings
6 P
IP Address:
\ Subnet Mask:
O
Close Defaul Gateway

<Reboot Device>, button

5 | Reboots the Ethernet interface selected in -1-.
The power supply is not rebooted!

6 <Refresh List>, button
Refreshes the list -1-

7 | <Close>, button for closing the window.

Table 39 Parameters on the TCEthernet interface submenu

Connecting the power supply to TopControl

The TopControl application automatically connects to a power supply via the
Ethernet after it is started.

Pay attention to the following points:

e The serial interface RS-232 is not allowed to be connected di-
rectly to a power supply.

e The power supply with the lowest COM port is selected automat-
ically.

Connect a power supply to the TopControl application using the following
console command:

‘C:\Program Files\Regatron\TopControl\TopControl.exe /COMStart=5
/COMENd=5'

In this example communication is with the device with COM port 5. “COM-
Start” defines the start of the COM port search range and “COMENd” the end
of the COM port search range.

You can create a desktop shortcut for each power supply with the related
console command.
In this way you can access different power supplies with a click of the mouse.

GREGATRON 2013-09-24
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6. Installation and commissioning

6.1. Installation

6.1.1. Transport

TopCon power supplies are always supplied with 2 strong carrying han-
dles (steel sheet). These handles are inserted in the slots in the side of
case and make it possible to transport the device easily.

‘ -iij

g
e i

I mu
B '“"Eﬁiﬁh::ﬁr';ﬁrﬂ = %’fiii’!iiif’i"i!if’ﬂfif
i |' il

e

L
i i

|| I |
L il i ,|.|.|.|.|.|.| i

Fig. 57  Attaching the carrying handles to transport a
TopCon power supply.

Due the high weight it is advisable to carry the device between 3-4
people and whenever possible to use a trolley or crane.

Remove the carrying handles after transporting the TopCon power
supply and store them in a safe place.

6.1.2. Building in the device

These installation instructions apply to standard TopCon TC.GSS pow-
er supplies with a complete case and internal liquid cooling with 3 fans
on the rear of the device.
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CAUTION  Possible damage!

e Due to soiling and foreign bodies at the installation location.
e Due to a build-up of heat.
Avoidance:

= The installation location must be free of conductive and
aggressive substances as well as moisture.

= No foreign bodies such as drilling swarf or screws are to
be allowed to fall into the system.

= It imperative you observe the minimum distances during
installation.

= The ventilation openings on the front panel and rear wall of
the devices must not be covered or sealed under any
circumstances.

Case installation/delivery with case

TopCon TC.GSS power supplies are installed in standard cases or
switch cabinets either separately or in multi-unit systems.

In the standard design TopCon TC.GSS power supplies are intended to
be installed in standard 19” cases and switch cabinets with an external
air flow. In this case they are to be placed on rails or shelves and fas-
tened at the points provided on the front panel.

Number of screws:
e For 9 U devices typically: 6 x screws M6.

On installation in cases or switch cabinets, the following points are to be
noted:

e Use robust rails or shelves (from the case/cabinet manufacturer):
the cases for TopCon TC.GSS power supplies must be in con-
tact over the full installation depth. At the rear a cross-member is
to be installed for additional fastening of the power supplies.

e Suitable transport aids must be used for the installation and
removal of the power supplies. E. g. fit the carrying handles
supplied in the side walls of the power supplies.
The power supplies are to be lifted at these handles.
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Cooling

In the standard version TopCon TC.GSS are equipped with internal
liquid cooling and 3 fans on the heat exchanger on the rear of the de-
vice. For this reason the supply of cooling air is to be ensured while
complying with the maximum permissible temperature and humidity.

O AN ELILELI I RINL,
™ J00000Coa0nTCoDaonooDoonG

N 11 L+
EI ,@l-p
—_— | = > 9 | >
—_— (| — -»>
101 =< 0
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—_— || —>
—_— ([—
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Fig. 58  Scheme of the passage of the air on installation in a cabinet case.

1 Air supply

2 Air exhaust,

3 Depth to the rear wall, 150 mm

4 Air short-circuit, must be prevented

Table 40 Schematic illustration of the cooling air flow.

For the supply and removal of cooling air, sufficiently large, suitable
cases with corresponding inlet and outlet openings for the passage of
the cooling air are to be used.
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Air supply -1-: The cooling air is drawn in at the front. The air must be
supplied unhindered, any air filters necessary are to be installed in the
cabinet door or directly on the front of the power supplies. For an ade-
quate supply of air, an inlet opening of at least 300 mm x 300 mm is to
be provided per power supply and, if necessary, covered with a corre-
spondingly large air filter.

Air removal -2-: The cooling air discharged from the power supplies at the
rear. It is imperative there is adequate clearance for the passage of the air:
at least 150 mm deep -3- over the full width of the power supply.

The cooling air can be discharged via the roof and/or rear wall. During this
process an “air short-circuit” -4- must be avoided.

(Directly drawing back in discharged cooling air)

Liquid cooling

In the case of TopCon TC.GSS power supplies with water-water heat ex-
changers that you always provide enough space for the connections for your
cooling system within a switch cabinet.

Further information in chapter 5.2.1, Seite 71.
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6.2. Commissioning

6.2.1.

6.2.2.

A\

WARNING

General

TopCon TC.GSS power supplies are prepared so that they can be
installed, wired and interference suppressed in accordance with the
applicable regulations with as little effort as possible. Nevertheless, the
responsibility for the compliance of systems and machines with built-in
TopCon TC.GSS power supplies remains with the manufacturer of the
system or machine.

On the usage of the electrical power supply in certain application areas,
the related applicable standards and health and safety regulations are
to be followed.

Safety information

Possible mortal danger due to electric shock!
Avoidance:

= Never connect or disconnect electrical connections while they
are live.

= Do not open the device if it is in operation, as it contains live
parts.

= Lay cables carrying high currents using an adequate cable
cross-section.

= Wait min. 15 minutes!
In the devices built-in there can be dangerous voltages after
switching off the mains voltage, as well as in case of
loads that store energy.

= Only use the devices for the intended application and type of
load.
In particular, the mains voltage and load must match the in-
formation on the type plate, as well as the settings on the de-
vice.

= Protection against touching the output current bars!
E.g. by fitting a suitable case.
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6.2.3. Electrical connections

6.2.3.1. Electrical installation — general

Prior to installation and commissioning, these operating instructions as
well as any other information and instructions are to be read carefully.

A Possible mortal danger due to electric shock!

WARNING

e Due to tampering with electrical modules

Avoidance:

= The electrical installation is to be undertaken by personnel

with electrical training.

= Never connect or disconnect electrical connections while they

are live.

General check

The correlation of the modules and documentation supplied must
be checked:

1.
2.

Do the type plates match the order and delivery documentation?

Are the device nominal data suitable for the intended
application?

Do the cables/connector supplied match the intended connec-
tions?

During the installation work, pay particular attention to the following:

1.

Never connect or disconnect electrical connections while they
are live!

Lay cables carrying high currents using an adequate cable
cross-section as per VDE0110!

Ensure correct earthing of each power supply to a common
PE rail!

It is imperative cable shields are connected via the cable
clamps and/or connector cases to earth or the case on the pow-
er supplies using large area connections!

Follow measures for compliance with EMC regulations in the fol-
lowing section on electromagnetic compatibility Seite 111.

Provide safety shutdown feature (EMERGENCY STOP/interlock)
and test it!
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Electromagnetic compatibility

TopCon TC.GSS power supplies have interference protection and
suppression filters on all power and signal connections such that, on
correct installation, compliance is achieved with the applicable IEC and
EN standards in relation to interference.

The following standards are applicable:
e Interference immunity: EN 61000-6-2
e Interference emission: EN 61000-6-4

For the interference protection components to be able to perform their
function, the following conditions must apply:

e Large area earthing suitable for EMI.

e Shield mains and load connection.
(Depending on load and installation situation)

e Connect both ends of shields to earth.
(Depending on load and installation situation)

Interference immunity

The system must be fully earthed (encompassing all parts) and earthed
suitable for EMI.

Correct earthing and shielding of the cable connections are key
elements for interference immunity.

e All cable shields must be connected to earth potential at both
ends using large area connections.

e Ideally shielded connectors are used that are earthed directly via
the earthed sockets on the electrical power supply.

e Star topology earthing (suitable for EMI) of the device.
Interference suppression

TopCon TC.GSS power supplies have integrated interference suppres-
sion. For the interference protection components to be able to perform
their function, the following conditions must apply:

e Large area earthing suitable for EMI.

¢ Shield mains and load connection.
Depending on load and installation situation.

e Connect both ends of shields to earth.
Depending on load and installation situation.
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6.2.3.2. Mains connection

The mains connection is made via the terminals L1, L2, L3 and PE.
The N conductor is not used and any direction of rotation is acceptable.

L1 ©

L2 o

L3 ©

O
Protected
Earth

Fig. 59  Circuit diagram — mains connection to the TC.GSS power supplies.

Protection of the TopCon power supply

e Circuit breaker F -3-
The internal circuit breaker is designed for the related current
and power consumption of the TopCon power supply.

e External main switch K (option) -2-
The external main switch is mostly used for devices in a multi-
unit system in a switch cabinet.

e FuseF-1-
In case of cable lengths over 3 m, a fuse must be included in the
circuit in accordance with VDEG636.
The rating is to be selected as appropriate, see Table 41,
page 112.

e Cable cross-section
The external cables must have the necessary cable
cross-section, see Table 41, page 112.

Fuse

400 Vac 25A 35A 50 A 80 A

Connection cross-section

400 Vac 10 mm? 10 mm? 16 mm? 25 mm?

Table 41  Specification of fuse and connection cross-section.

GREGA TRON 2013-09-24 112 /298 V00.06



Installation and commissioning ’ ‘

Manual — TopCon TC.GSS Commissioning

6.2.3.3.

Usage of an earth leakage circuit breaker

If you want to use an earth leakage circuit breaker, please take note of
the varying requirements for protection against fire and the protection of
individuals.

Regatron recommends the usage of an earth leakage circuit breaker
sensitive to AC and DC leakage currents.

DC connection/load connection

The output connections are laid to the rear side of the device as current
bars.

For the load connection you must pay attention to the following aspects:

e Use a cable cross-section to suit the device power and nominal
voltage. (See Table 42, unterhalb.)

e Screw cable to current bars using cable lugs
Hole diameter: 9 mm

Follow the standards applicable to the related application and type of
cable laying. The values in the table are only a recommendation.

50V 95 150
100 V 70 70
200V 35 50
500 V 16 25
1000 V 6 10
1200 V 6 10

Table 42  Cross-section sizing for the load cable as a function of the output voltage.

For cable lengths of more than 5 m the next size cross-section up
should be selected to keep the voltage drop over the load cable in
limits.
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6.3. Switching on and off a TopCon power supply
6.3.1. Prior to switching on for the first time

Prior to switching on for the first time, the following points are to be
checked:

e Does the information on the type plate match the mains connec-
tion and load?

¢ Mains connection correctly wired?
Adequate cable cross-section used?
For further information see chapter 6.2.3.2, page 112.

e Loads connected with correct polarity?
For further information see chapter 6.2.3.3, page 113.

e Control signals connected correctly?
For information on X101/X102 see chapter 4.3.2, page 46.

e For information on X105 see chapter7.2, page 120.

e Interlock inhibit wired?
For further information see 4.3.3, page 48.

Preparing interlock and communication bus correctly

e Connect the control interface (X105) to the 25-pin dummy plug
(device rear side)

L The CAN bus for the device communication is connected.

b Situation: no RCU (Remote Control Unit) available.
The communication and interlock interface (X101) on the rear
side of the TopCon power supply is terminated using the “Inter-
lock and CAN-Term” dummy plug (9-pin) (device rear side).

b Situation: RCU (Remote Control Unit) available.
Connect the connection cable to the communication and inter-
lock interface (X101) on the rear side of the TopCon power sup-
ply. The other end is connected to the RCU interface (X101).
The “Interlock and CAN-Term” dummy plug is connected to
connector X102 on the RCU. (Device rear side)
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6.3.2. Switching on and off a TopCon power supply
6.3.2.1. Switching on the device

e Switch on main switch.
On the front of the TopCon TC.GSS power supply in the form of
a triple switch.

> The TopCon power supply is booted.
The signal processor is initialised and a device self-test
performed.

= Can be seen on the HMI/RCU during the login process:
Login: HMI login on the system
System information screen:
The system information screen appears for approx. 5 s and
changes to the main screen.

b At the end of the successful start process, the green “Power”
LED on the front of the device illuminates.

6.3.2.2. Switching off the device
e Switch off the device via the main switch.

> The shutdown process is indicated on the front of the TopCon
power supply as a running light on the STATUS LED.
The running light continues until the internal energy stores are
discharged.
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6.3.2.3. Device self-test

The duration of the device self-test is approx. 5 seconds.
In multi-unit operation the system is also configured and the communi-
cation between the power supplies connected checked for correct func-
tion.

Self-test reports status: “OK”.
e READY light emitting diode (green) illuminates continuously.
e The device is ready.

e State machine changes to the “READY” state.
For further information see chapter 4.3.5, page 50.

Self-test reports status: “Error”.

e Error light emitting diode (red) illuminates or flashes.
Flashing code on the ERROR light emitting diode indicates the
reason for the error.
For further information see chapter 10.2, from Seite 275.

e State machine changes to the “ERROR” state.
For further information see chapter 4.3.5, page 50.

e If the state machine remains in the “ERROR” state after a
repeated start attempt, look for the reasons for the error using
the “TopControl” application and take the necessary corrective
measures.

Parameterisation

If possible do not make any changes to the factory settings, as the fac-
tory settings take into account your needs, the operation foreseen and
your individual applications in the majority of cases.

If you nevertheless need to make application-specific settings, you can
make them using the TopControl application from your PC.

However, prior to changing the settings we recommend undertaking the
function test described in the following and only then changing the set-
tings. In particular for monitoring values, ramp functions or controller
settings.
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6.3.2.4. Function test
Condition for the function test:
e Mains voltage switched on.
e Connected load.

Vary the procedure depending on which interface you use.

e With analogue interface X105
The control signal VOLTAGE_ON can be applied from a
possible input device (e.g. PLC, 12 Vpc power supply) via
the interface X105. Set values can also be defined via this
interface.
For further information see chapter 7.2.3, Seite 122.

e With the HMI (option)
Set values can be defined via a rotary switch on the related
menu.
Further information from chapter 7.3.4, Seite 134.

e With the RS-232 interface
In combination with a PC and the TopControl application the
set values can be defined on the <CONTROL> tab and the
device switched on.
For further information see chapter 7.4.8.1,page 175

Check the output voltage or current to ensure it matches the set values.

Please note that, depending on the configuration of ramp functions, the
set values specified may in some circumstances only be reached after
the related ramp functions/time have been completed.
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Error-free state
After you have set the set values, the following occurs in the error-free state:

e The output is switched on and regulated to the related set value
defined.

e The device is in the state: RUNNING,
One CONTROL LED illuminates depending on the controller that
is providing the limiting.
CV for voltage controller
CC for current controller
CP for power controller

Error state

In the error state a flashing error code is output on the front via the
CONTROL LED.
For further information see chapter 10.2, from Seite 275.

If there is no output voltage at the device, check the interlock circuit using the
related dummy plugs.
For further information see chapter 4.3.3, Seite 48.

GREGATRON 2013-09-24 118/ 298 V00.06



Interface hierarchy ’
Manual — TopCon TC.GSS Switching on and off a TopCon power supply

7. Device operation
7.1. Interface hierarchy

In principle, all interfaces have the same priority, i.e. control can be
transferred to another interface at any time.

An exception is the interfaces CANOpen, USB and GPIB.

There is an interface hierarchy during the power-up process. Depending
on which interface was saved previously in the device as “activated”,
control is superimposed via the system state. Settings from an interface
lower in the hierarchy can be overwritten by a interface higher up in the
hierarchy.

Interface hierarchy during power-up

1. HMI/RCU (optional)
All settings from interfaces lower in the hierarchy are overwritten
by the HMI /RCU interface provided this interface is in the active
state.
In the case of multi-unit systems with several active HMI /RCU
interfaces, the interface that was switched on first takes over the
control. If several active HMI are switched on at the same time,
the selection is random.
The HMI/RCU interface can be set to “passive” such that it does
not make any attempt to take control.

2. Analogue interface X105
If the HMI is set to “passive” and there is a high level on pin 20,
the analogue interface takes over control.
For further information see chapter 7.2, page 120.

3. RS-232 (TopControl application)
If the HMI and the analogue interface are not activated, the
RS-232 interface takes over control.
The different interfaces can be selected on this interface using a
PC with the TopControl application. It is also possible to transfer
set values to the TopCon.

4. CAN/CANOpen (optional)
and USB (optional) as well as GPIB (optional)
If the CAN/CANOpen interface is allocated the function of exclu-
sive control over all interfaces, it is first in the hierarchy.
Exclusive control means that a change in the interface configura-
tion via other interfaces is no longer allowed and the analogue
interface is switched off.
HMI/RCU settings are overwritten.
Further information can be found in the CANOpen instructions.

GREGATRON 2013-09-24 119/298 V00.06



Analogue interface ’ ‘

Manual — TopCon TC.GSS Activation of the analogue interface for remote control

7.2. Analogue interface

7.2.1.

Short description of the analogue interface

The operation of the analogue interface is defined by the pin definition
for the analogue interface X105.

Set values can be specified by applying a reference voltage to the in-
puts for U, I, P, R on the analogue interface.

e Pin definition of the analogue interface X105
For further information see 10.1.6.6, page 271.

e Activation of the analogue interface for remote programming
For further information see chapter 7.2.1, page 120.

e Utilisation of the Multi Rack Controller (MRC)
Operation of the master devices in several multi-unit systems to
form a large multi-unit system.

Activation of the analogue interface for remote control

The analogue interface can be activated via all the interfaces in the
device, and also via the analogue interface itself.

Activation of the analogue interface without HMI for remote control
The analogue interface is activated via itself.

Activation is via pin 20 on the digital input on the analogue interface by
means of the following signals:

e Rising edge from 0 V to 24 V.

e Ifthe ANALAOG_REFERENCE_SELECT signal has already
reached the high level of 24 V on power-up.

For information on the pin definition see Table 147, page 271.
Pay attention to the interface hierarchy.
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Activation of the analogue interface with HMI (option)
for remote control

Using the “analogue” selection in the HMI, the control over the system
can be transferred to the analogue interface.

If this setting is to be retained on the next system start, to save the

settings the RS-232 interface and the TopControl application must
be used.

The HMI interface does not have any feature for saving settings.

Activation of the analogue interface via RS-232 using the
TopControl application for remote control

4 TopControl (Device on COM1 @38400Baud: TopCon CTR ¥+.x)

o igdaw _Info
;.Imus | FUNCREN | SCOPE | CONFIG | PROTECT | ADJUST 1 | ADJUST 2 | PARAMETERS | 10 | DEVICE INFO |

- Output Vohag

Output - Dutput Internal res

ininin

‘l (; mQé‘

~ System
Actual state READY
Contal input F5-232/422

Remate contral input _ S enrs
! Error Show Errdeta| Enor histary

””””” Show 2 i

>

©

N7

Analog inpu

=

|nternal references EdH VLS sellings

Fig. 60  Activation of the analogue interface via the
<Remote control input> list box.

The remote control is transferred to the analogue interface as follows:
e Onthe <CONTROL> -1- tab, select in the <Remote control
input> -2- list box the “Analog inputs” -3- entry.

e If the analogue interface is to be activated the next time the
TC.GSS power supply is powered up, you must save the
selection using the <Store Settings> -4- button.

GREGA TRON 2013-09-24 1217298 V00.06



Analogue interface ‘

Manual — TopCon TC.GSS Remote programming

7.2.2.

7.2.3.

Remote programming
Isolation of the signal inputs

All four analogue inputs for current Ireg, voltage Vger, internal resistance
Rrer and power Pgrer are fully isolated, as a result external isolating
amplifiers are not required.

Reference ground

The reference ground is common for all analogue inputs and must be
connected to the reference potential of the supplying signal source.

If individual set values are not required, these inputs can be left
unconnected or connected to the analogue reference earth.

Digital entry

The set values for current Igeg, voltage Vger, power Prer and internal
resistance Rgrer can also be entered digitally via the RS-232 interface
instead of using analogue specification.

Remote programming — switching on/off the device
Condition: the interface has been activated.

The control signal VOLTAGE_ON controls the power section of the
electrical power supply and is coupled directly to the state machine for

the device and system control.
|

/—y_, J
+24VDC 25 +24VDC I Interlock 24
Interlock 24 ?
VOLTAGE_ON 9 | o VOLTAGE_ON
com | 7
ovDC | comM

—= ﬂ 0VDC
A h ﬂ | - ﬂ_
® @ *
Fig. 61  On/Off control of the TC.GSS power supply.

-1- External ON/OFF contact with internal voltage source.
-2- External ON/OFF contact with external voltage source.

~

o
o~ e

Device switched on: 24 VDC are present
Device switched off: open connection

9 |VOLTAGE_ON

Table 43  Switching states VOLTAGE_ON

Use dummy plugs supplied!

In the simplest configuration the related dummy plug must be used; this
plug is fitted to interface connection X105. For information on dummy
plugs see chapter 4.3.2.1, page 46
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7.2.4. Remote programming for current and voltage

If this set value setting is not required, these inputs can be left uncon-

nected or
connected
to the ana- 9 6 +lovoe So e
logue  ref- |Votage 100 O 2 VREF Voltage © 2 VREF
erence X105 set value@ X105
oarth, e < 3 |REF
etvalue 10k0) O3 IREF
‘ Lot aow O 1 AGND
i Shield earthed Shieldearthed
A 2

Fig. 62  Analogue set value specification using potentiometers -1-.
Analogue set value specification using external sources -2-.

Voltage Vger

2 0...10Vor V0|tage Unax== Unom * [0 100%]

where Vger £ [0.. 100%]

0...10 kQ
Current Igert current lnay = Imax * [[100% ... 0 ...100%]
3 10V ...0..10V |where Igger 2 [-100% ... O ... 100%]
or0...10 kQ

Table 44  Factory pin definition and value range for the manipulated values Vrer and Irer.

! Only positive set values can be specified with a resistor (0 ... 10 KQ).
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7.2.5.

O

Power limit and internal resistance simulation

If this set value setting is not required, these inputs can be left uncon-
nected or connected to the analogue reference earth.

6 +10VDC it {1 |96 +10vnc
Power limit
set value 10kQ| |€ < 14 PREF Power limit 14 VREF
set value
Internal X105 (? X105
resistance Internal O 15 IREF
set value 10kQ O 15RREF resistance
set value
717 © 1 AGND O 1 AGND
"ﬂ'-u - .‘.
Shieldearthed Shield earthed

Fig. 63 Analogue specification of power limit and internal resistance.
Only positive analogue set values can be specified with
potentiometers (0 ... 10 KQ) -1-.

Analogue set value specification using external sources -2-

Standard input values

Power limit Pger
14 10...0Vor
0...10KQ

Output power Pax== Phom * [0... 100%)]
where Pger £ [0... 100%)]

Internal res. Rgee
15 0...10 V or Internal resistance Rgrege = 0...1000 mQ

0...10KQO

Table 45  Factory pin definition and value range for the manipulated values Prer and Rrer
Only positive set values can be specified with a resistor (0 ... 10 KQ).

Internal resistance extension (option)

With an optional internal resistance extension, the same pin definition
and specification values apply.

For the power limit the specification is inverted!

In the case the power limit input voltage Prer = OV, there will not be
any limiting of the maximum power, i.e. the power limit is set to the (full)
nominal power. For this reason the power limit is set correspondingly on
operation via pin 14 (Prgg).

Changing the power input to bipolar inputs

The output power can be changed to bipolar inputs using a configuration flag.
Power limitPrer:-10 V... 0 ... 10V ; Prer £ [(100% ... 0 ... 100%]

If necessary, please contact Regatron support.
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Internal resistance input as Q4 parameter input

Using a configuration flag the internal resistance input can be used for nQ4
parameter inputs as follows:

1. See standard resistance input parameters

2. ILimitQ4 parameter
RREFZO..].O V& 0 .. 'ILimitQ4;
Where Ppimitg must be specified via TopControl.

3. Plimitos parameter
Rgrer:0..10 V A 0 .. 'PLimitQ4;
Where I imitgo must be specified via TopControl.

0 If necessary, please contact Regatron support.
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7.2.6.

7.2.7.
7.2.7.1.

Digital outputs (relay contact)

These relay contacts can be used, e.g., for a Versatile Limit Switch
(VLS).

For further information on VLS see chapter 7.2.7, below
As standard the definition of the digital outputs is as follows:

Closed £ OK
DIGOUT 1 |OK/ALARM Pin 10, 11 OK = Device ready for op-
eration
: Closed £ Run
DiGouT_ 2 | RUN Pin 12,13 RUN = “VOLTAGE_ON"
DIGOUT 3 WARN Pin 21, 22, 23 Change-over contact

WARN £ Warning

Table 46  Standard function of the X105 relay outputs.
Maximum switching current 1 A; maximum switching voltage: 125 V
The rest of the pin definition for X105 is listed in Table 147, page 271.
Versatile Limit Switch (VLS)
Description of VLS function

Using the VLS function the following analogue outputs on the X105
interface can be monitored:

e Voltage
e Current
e Power

If programmed limit values are not respected, an output relay is
switched.

You can select the type of relay that is operated via the interface X105:
e “Warn” relay (normally open)
e “Run” relay (normally open)
e “OK/Alarm” relay (normally closed/normally open)
For further information see chapter 7.2.6, oben.
The following VLS functions can be selected:
e Exceeding a threshold
e Dropping below a threshold

e Entering a window
Defined value range is reached

e Leaving window Defined value range is left
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Each threshold can also be assigned a hysteresis range above or below
a threshold value.

A value of zero will deactivate the hysteresis.

Programmable switching delays help to suppress brief irrelevant transients
(settling processes, pulses).

Due to the cyclical digital sampling, rapid changes (duration < 50us) on
the signals monitored may not be detected in some circumstances.

Exceeding or dropping below a threshold

Output quantity Output quantity

switching
threshold

switching
threshold

unchanged (Hysteresis > 0) nchanged (Hysteresis > 0)

upper lower
unchanged (Hysteresis < 0) threshold  lunchanged (Hysteresis < 0) threshold
switching switching

threshold threshold

Fig. 64 VLS functions:
Exceeding the threshold -1-
Dropping below the threshold -2-

Entering a window/leaving a window

Output quantity

Output quantity

switching
threshold

switching
threshold

unchanged (Hysteresis > 0) upper unchanged (Hysteresis > 0) lower
threshold . threshold

unChanged (Hysteresis S 0) switching unChanged ( resis< 0) switching

threshold threshold

switching switching

threshold : threshold

i unchanged resis >0

unchanged (Hysteresis > 0) lower ged (Hyste ) upper
unchanged (Hysteresis < 0) threshold unchanged (Hysteresis < 0) threshold

switching switching

threshold threshold

Fig. 65 VLS function:
Leaving a window -1-
Entering a window -2-
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Switching behaviour —time dimension

& \
| VAN @ < N
ot : : i ®
: : |
} i o
Threshold = 20 1 1 1
| Threshold =20 s s it fhim
@ s i
A :
= ol

Fig. 66 Explanation of the VLS example (time dimension)

Along with the consideration of the dimension stated above, parameters
can be set for the behaviour over time. The switching behaviour for the
selected relay is also defined by various (timers) counters that evaluate
the VLS state of the TC.GSS power supply.

The following explanatory example from Fig. 66 assumes the active-to-
inactive delay = 20 ms the hysteresis set =0 V.

The current curve exceeds the threshold -1-, as a consequence it is in
the active range. The active counter now counts up, as per the limit val-
ue set, (“inactive-to-active delay”) -2-.

In this example the current drops back below the (lower) hysteresis
threshold -3-. From this point in time the counter counts down -4-. From
point -5- the monitored current increases again over the upper hystere-
sis value and the counter counts up again -6-.

Once the counter has reached the limit value set (as per the delay pa-
rameter) -7-, the required relay is closed or opened depending on the
configuration -8-.

This process is setup similarly for the opposite direction using the
“active-to-inactive delay” counter.
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7.2.7.2. Programming VLS in TopControl

VLS can be programmed using the TopControl application supplied
(from V4.01.35).

The data are then transferred directly to the TC.GSS power supply. VLS
then operates independent of the TopControl application, i.e. continued
connection to the PC is not necessary.

Intemal
Volage pi Fower p istance p
“Wv ﬂ ﬁ 3200 kwé” ‘| OmQﬂ
¥LS Settings m lI
_— 3 -~ System
— Input selector R Actual state: READY
IVo\tage E] /@>; Bt RS-232/422
i~ Funclion sekector ! Ener Show Enordetai Ernor history
YLS output is active when voltage Iexcaads upper limit ;I | wsing o Wamdztal

— Limit:
p—
Upper limit IZUD.UU

W
Upper hysteresis IS.DD W
Lawser lirnit IDDD— ¥
Lower hysteresis ID oo ¥

T Relais switching behaviour
Active to inactive delay [10.00 ms ////@

| Inactive to active delay Wﬂ}”

‘ When VLS output is active ICI% ;I IEIK larm relais ;I

@ ©® @ ==

Fig. 67  The “VLS Settings” window is opened via the <CONTROL> -1-
tab and the <Edit VLS settings> -2- button.

@ —
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Input selector, list box

“None VLS deactivated”
VLS function is switched off
3 - All text boxes are grey, no entries can be made

” o« » o«

“Voltage”, “Current”, “Power”

Related text boxes can be edited
—>The units change depending on the selection made.

Function selector, “VLS output is active when voltage” list box

Defines the range in which the relay is activated.
The following options are available:

exceeds upper limit — Exceeding a threshold

falls below lower limit — Dropping below a threshold
is inside window — Entering a window

is outside window — Leaving a window

Limits, text boxes

S | Defines the related thresholds and hysteresis for the selected range.
Depending on the selection in -4-, different text boxes are activated.

Relais switching behavior, text boxes

6 |The adjustable switching delay between the active and the inactive range
helps to ignore brief fluctuations in the output value.

Relais switching behavior, list box — switching state

7 | Selection of whether the relay is to be closed or opened in the active range.
The switching state is inverted in the non-active range.

Relais switching behavior, list box — relay type
The following selection is possible:

8 “OK/Alarm” relay (normally open/normally closed),
“Warn” relay (normally open),
“Run” relay (normally open).

9 <OK>, button

Closes the VLS window.

Table 47 Window for the VLS function.
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7.3. HMI and RCU
7.3.1. Casedesigns
The HMI and RCU are available in three different forms

Fig. 68 Installation forms for the control unit (HMI/RCU)

Case designs for HMI/RCU

1 HMI, Human Machine Interface
Directly built into the front panel on the single TopCon power supply.

> |RCU front panel, Remote Control Unit
Built into a system cabinet, as front panel with 2 U.

RCU device, Remote Control Unit
Remote Control Unit is built into a dedicated case with 2 U.

3

Table 48 HMI/RCU - different forms
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7.3.2.

O

Short description/terminology
Function of the Human Machine Interface (HMI), option

Clear system control is made possible by the indication on the display
via text menus. Along with the entry of system parameters, the system
status is also output.

HMI devices directly installed in the power supply are not necessarily
responsible for the display and entry of the data for the device. In prin-
ciple all HMI devices in the multi-unit system only display the overall
system parameters.

Function of the Remote Control Unit (RCU), option

RCU devices have the same functionality as HMIs, they are a device
variant with a dedicated case.

In addition, the RCUs can also have an interlock switch on the front.
Function

As per the analogue interface, using the HMI reference values such as
current, voltage and power can be specified, the voltage switched on/off
and warnings and errors acknowledged.

In addition, the HMI provides the following features:
¢ Plain text indication of errors and warnings.
e Error thresholds for overcurrent and overvoltage.

e Adjustment of the bandwidth of the analogue inputs and outputs
(set and actual values).

e Linear internal resistance simulation.
e Selection of the active interface (analogue, HMI or RS232).

e Permanent storage of the selected settings
(HMI specific settings as well as system settings).

e Setting the function and characteristics of the Versatile Limit
Switch (VLS).

With TFE (function generator) option:
e Loading/activation of a function sequence in the flash.

e Changing function generator settings
(Note: a user-defined function can only be changed using the
TopControl application)
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7.3.3.

Multi-unit system

On usage in a multi-unit system, the data are forwarded from the mas-
ter to the slaves and in this way an entire multi-unit system can be op-
erated from a single HMI unit. Depending on the reference values re-
quired, the related data are forwarded via the internal communication
interface (CAN bus, X101/X102) to the slaves and automatically imple-
mented there.

In the opposite direction (= from the slaves to the master) various items
of information, in particular the error and warning data are forwarded
and output there.

HMI devices directly installed in the power supply are not necessarily
responsible for the display and entry of the data for the device. In prin-
ciple all HMI devices in the multi-unit system only display the overall
system parameters.

HMI identification

All HMI or RCU must be equipped with a unique identifier (ID). Im-
portant for the sequence:

e The identifier sequence must start with 1 (for master).
e The identifier sequence must be contiguous.
Technical data on the HMI

The HMI comprises, as an interface component, inputs and outputs and
the support interfaces: communication and electrical power supply.

Communication Communication bus

Internal proprietary based on CAN

Version: V2.0 B

(communication with electrical power supply, RCU via
interface X101)

Electrical power supply Internal (HMI) or via RCU connection

RCU connection cable
(communication and supply cable)

Controls For further information
see Table 50, Seite 134.

Table 49 Technical data on the HMI/RCU
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7.3.4. Operation of the HMI (option)/RCU (option)
7.3.4.1. Controls on the HMI/RCU

Fig. 69 Controls for the optional HMI (or the RCU).

LC display

Indication of the actual device settings and various menus
160x80 pixels, font: black, background: blue-grey
constant LED background lighting, contrast can be selected

Buzzer

<JogDial>, rotary selector switch

Mechanical rotary encoder with detent and integrated button.
For the selection of menu items and scaling of parameters.

<DISPLAY>, button
Cycles entire main window.

<ESC>, button

Leaves the actual window and return to the next level up in the hierarchy. Ack-
nowledges error messages and warnings.

<MENU>, button
Opens the main menu.

<ON/OFF>, switch

ON: Green LED illuminated. In the operating state the output val-
ue set is present at the device output.
OFF: Green LED is off, device output is electrically isolated

<REMOTE>, switch

Change over as to whether the TC.GSS power supply is to be remotely con-
trolled.

Deactivated: Red LED off. HMI is ready for entries.

Activated: Red LED illuminated. HMI is remotely controlled and indi-
cates the device state.

8

<NEXT>, button
In case of multiple page menus for data entry used to jump to next page.

Table 50  Controls on the HMI or RCU.
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7.3.4.2. HMI/RCU navigation concept

The basic functions of the TopCon power supply can be controlled fully
via the HMI or the RCU.

There are 3 different levels in the navigation within the HMI/RCU:

DISPLAY level
Indication of the most important system data in main windows.

On system start the HMI is at the system level. The individual
main windows can be opened one after the other using the
<DISPLAY> button.

Individual menu windows are also displayed at the DISPLAY lev-
el depending on the option activated.

For an overview of the DISPLAY level, see Fig. 72, Seite 137.

MENU level

Menu windows have an inverse heading.

The main menu window can be opened explicitly using the
<MENU> button. Each individual submenu is opened using the
JogDial and left again using the <ESC> button.

For an overview of the MENU level see Fig. 73, Seite 138.

DATA INPUT level
You can open the data input level using the JogDial. A text box is

selected by clicking the related cursor position. The value can be
changed using the JogDial.

Navigation aids within windows

tHMI-Einstel lungen Funktion

UNLenre 1 L

Fushrungsgroessen Aktion Relais schliessen

Rl eink L 1ons—Generaton] Russaag Wariry T
T ULS Einstellungen —

Grenzuerte —

Fig. 70 Window from the DISPLAY level

ehler Gruppe

Down/up arrow
The window content is longer than the DISPLAY.
The arrow direction indicates the direction of the hidden information.

Using the JogDial you can navigate in the required direction.

Cursor
Indicates the actual entry position within a window.

Links
Are mostly in a clearly separate position if there are several pages on a topic
or if a window can be left using a navigation item.

Table 51  Navigation within DISPLAY windows
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Working with the JogDial (rotary selector wheel)

Fig. 71 JogDial for navigating, accepting or setting values

Functions of the JogDial - navigation

Navigate up

The cursor on the display jumps from one entry to the next entry down as long
1 |as the JogDial is turned.

On reaching the entry at the top, the cursor starts to jump from bottom to top
again.

Navigate down

The cursor on the display jumps from one entry to the next entry down as long
2 | as the JogDial is turned.

On reaching the entry at the bottom, the cursor starts to jump from top to
bottom again.

Select

3 | By pressing the JogDial once the actual selection (cursor position) is selected.
Depending on the selection you can define a value or open a submenu.

Table 52 Navigation using the JogDial on the HMI menus

Functions of the JogDial - DATA INPUT level

Increase the value

1 | The value is increased as long as the JogDial is turned or until the maximum
value is reached.

Reduce the value

2 | The value is decreased as long as the JogDial is turned or until the minimum
value is reached.

Accept your entry

3 | The value entered is accepted by pressing the JogDial once and the data
input mode is left for the navigation mode.

Table 53 Entry of parameters using the JogDial in individual menu windows

GREGAMON 2013-09-24 136 /298 V00.06



HMI and RCU

Operation of the HMI (option)/RCU (option)

Manual — TopCon TC.GSS

7.3.4.3. Navigation overview — display level
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7.3.4.5. DISPLAY level —windows and their information
During the start process

System info I

— [[Netw. setings_Single-unity——
U maximum 52V

[ Login... | maximum 400 A
E> P maximum 16 KWhH- @
!HMl V5.10.00 |
@ CTR V4.15.14

Fig. 74  Login and start information on a single device TP.C.16.52.400.S

Login, read-only indication

1 | Duration of indication approx. 5 s,
while the TC.GSS power supply is initialised.

System info, read-only indication

2 |indicates following key system data -3-, -4-, -5-
Duration of indication approx. 5 s.

Operating mode, read-only indication

3 | Indication of the possible operating modes:
Single device

Multi-unit system

Device parameters, read-only indication

4 |Parameters for the maximum values that the device reaches in the hardware.
Maximum voltage Uyay, maximum current lyay,

maximum power Pyay.

Version information, read-only indication firmware

5 HMI (Human Machine Interface)
CTR (TopCon controller board)

Table 54  Login and device status on starting the system
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Main screen — DISPLAY 1

~[Staws: __Ready Stats:  Ready 1
yo) A

g

@ |o2v 0.2V @ FGen [V] 0.2v “

o A 2A FGen [A] 2A¢
(4) |sow | 15.9KkW| (3) |roenpw| 15.9 kW

® o

Fig. 75  Main screen without (DISPLAY 1), left, and
with enabled and activated TFE option (DISPLAY 2), right

Status line

The system state is displayed:

Ready: Device is ready for operation, the output is electrically isolat-
ed and the power semiconductor is inhibited.

Running: Device is in operation, the output is providing power.
If a load is connected current flows.

Warning: Device is still in operation, warning limit is exceeded, an

error may be approaching, e.g. over-temperature.
Indication: warning in the message bar -2-.

Error: Device is not ready for operation, the output is electrically
isolated and the power semiconductor is inhibited.
Indication: error in the message bar -2-

Stop: Is generated by the TopControl application on an update to
the firmware for the TC.GSS power supply.

The control electronics are inhibited. The output is electrical-
ly isolated and the power semiconductor is inhibited.

After the update the device must be switched off briefly via
the circuit breaker and then switched back on again.

Message bar

2 | Short description in case of error messages and warnings.
E.g. “Communication” message if the interlock connector is not fitted.

Actual values

3
Indication of the actual output values: voltage U, current | and power P.
4 Set values
Indication of the reference values: voltage U, current | and power P.
TFE display

If the function generator option is enabled and activated, set value -4- chang-
5 |esto“FGen”. The change in the indication to “FGen” appears as per the func-
tion sequence set.

See DISPLAY 23, 31 function generator Fig. 82, Seite 147.

Table 55 Parameters on the main screen DISPLAY 1, 2
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System screen — DISPLAY 3

1§

o Ref. source HMI @
@ X Active interface Hmif  —~
@ Voltage limit 570 \Vy @

Current limit 440 A&
Intern. resistance 2 m#— @

Fig. 76 Parameter entry in DISPLAY 3

Ref. source

Indication of the interface that is specifying the set values for the TC.GSS
power supply. (Can e.g. be defined by TopControl.)

If a set value source is not defined, the active interface -2- is displayed.

Active interface?, menu item

Selection of the actual interface with which the device is to be operated.

The selection has an effect on parameters in the system settings — DISPLAY
20, Table 58, Seite 143.

Possible interface selections:

Internal: Is not used.

RS232% Interface see paragraph.

HMI: Human-Machine-Interface
Analog: Interface X105, see paragraph

Voltage limit, text box [V]

Selection of the voltage Uj,; from which the device indicates an overvoltage
error and the output is electrically isolated.

Value range: 0V —1.1* Upay; default: 1.1 * Upax

Current limit, text box [A]
Selection of the current I;;,; from which the device indicates an overcurrent
error and the output is electrically isolated.

Value range: 0V —1.1* lyax; default: 1.1 * lyay

Intern. resistance’, text box [mQ)]

Default: up to upper value limit 1000 mQ.
As an option the value limit can be extended to 32000 mQ.

Table 56

HMI screens and menu (selection)
1

Can be expanded on customer request.
?Active interface: defines the active control interface: the message “HMI ist passiv”
(HMl is passive ) means that the HMI is not the active interface or there is more
than one HMI in the system and another HMI has the “master role”.
®RS232: the selection of the RS232 menu item activates both the RS$232 and also
the optional RS422/USB interface. To avoid conflicts it is only allowed to use one
interface.
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Main menu — DISPLAY 10

7.3.4.6. MENU level —windows and their information

Main menu — DISPLAY 10

—{ System settings
HMI settings

< Outputsettings
Function generator
VLS settings
Limit settings

1 Error group

) Warning group
] Save settings
System info
——— *Quit menu*

—q HMl settings

Warning group

Beemm

] System info

System settings

Output settings
Function generator
VLS settings

Limit settings

Error group

Save settings

*Quit menu*

Fig. 77 Main menu DISPLAY10 is used to open windows for entering various

options and parameters.

System settings, navigation item
Opens DISPLAY 20, see Fig. 78, Seite 19.

HMI settings, navigation item

Opens DISPLAY 21, see Fig. 79, Seite 144.

Output settings, navigation item

Opens DISPLAY 22, see Fig. 81, Seite 146.

Function generator, navigation item

Opens DISPLAY 23, see Fig. 82, Seite 147.

VLS settings, navigation item

Opens DISPLAY 24, see Fig. 84, Seite 151.

Limit settings, navigation item

Opens DISPLAY 25, see Fig. 86, Seite 153.

Error group, navigation item

Opens DISPLAY 26, see Fig. 87, Seite 154,

Warning group, navigation item

Opens DISPLAY 27, see Fig. 87, Seite 154.

Save settings, menu item

All changes made are saved and are available again on the next system start.

10

System info, navigation item

Opens DISPLAY 28, see Fig. 74, Seite 139.

11

*Quit menu*, Return to the DISPLAY level to DISPLAY 1, 2,

see Fig. 75 Seite 140.

Table 57 Navigation items on DISPLAY10 for opening other windows.
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System settings — DISPLAY 20

System settings

System settings

Acitve interface

—{ Passband ref. values
| Passban feedb. values
4 *Quitmenu*

Passband ref. values
< Passban feedb. values
] *Quitmenu*

[ Acitve interface

PP

Fig. 78 System settings

Active interface™?, menu item

1 | Selection of the actual interface with which the device is to be operated.
Corresponds to parameters of the same name in DISPLAY 3, Table 56, Seite
141.

Passband ref. values, menu item

2 | cut-off frequency for the input filter for the reference values is set.
Value range: 0.1 Hz — 1.6 kHz, in 15 steps.

Passband feedb. values, menu item

3 | cut-off frequency for the output filter for the actual values is set.
Value range: 0.1 Hz — 1.6 kHz, in 15 steps.

4 | *Quit menu*, Return one level up in the hierarchy.

Table 58  'Active interface: defines the active control interface: the message “HMI ist passiv”
(HMI is passive) means that the HMI is not the active interface or there is more
than one HMI in the system and another HMI has the “master role”.

’RS232: the selection of the RS232 menu item activates both the RS232 and also
the optional RS422/USB interface. To avoid conflicts it is only allowed to use one
interface.
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HMI settings — DISPLAY 21

Buzzer

Contrast

Menu scrolling
Language

) HMlidentnumber
Y Internal CAN Baudrate
_ | HMllock

~{ Save HMI settings
*Quit menu*

Buzzer
Contrast

Y Menu scrolling
Language

‘} HMIidentnumber

Internal CAN Baudrate
HMI lock

Save HMI settings
T *Quit menu*

Fig. 79 HMI settings to change the properties of the HMI.

Buzzer, menu item
1 Built-in buzzer outputs a tone in case of an error.

Selection: On/Off; On & Buzzer tone; Off2 No Buzzer tone;
default: ON

Contrast, menu item
Value range: 0 % - 100 %:; 0 % £ White; 100 % £ Black; default: 35 %

Menu scrolling, menu item
3 | Cursor position reacts as per the direction of rotation of the JogDial.

Selection: “Clockwise down”/”Clockwise up” default: “Clockwise up”
4 Language, menu item
Selection: German/English
5 HMI ident number, menu item
Value range: 1 —16; default: 1 (& Master)
6 Internal CAN baud rate, menu item
The transmission rate on the CAN bus is displayed.
7 HMI lock, navigation item

Open the submenu, see Table 60, Seite 145.

Save HMI settings, menu item

This menu item causes the HMI settings to be saved immediately.

8 | Settings are retained also if the device is switched off in the meantime.

The display can be left using the <ESC> button or by confirming again using
the JogDial.

9 | *Quit menu*, Return one level up in the hierarchy.

Table 59  HMI settings
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CAUTION

HMI lock and setting password — DISPLAY 30/40

@ Old HMI password
@ !Set HMI password %ﬂi?n'\féﬁﬁfsword:
@ levn lock )

) *Quitmenu* @ @

Fig. 80  HMI lock, the HMI can be locked against changes using a
password.

Set HMI password, navigation item

If you want to define a new password.
Open the “Old HMI password” window — DISPLAY 40

HMI lock/HMI unlock, menu item

The HMI can be protected against changes.

For the locking and unlocking process, the correct password must be entered
at the password prompt.

Default password: 0

*Quit menu*, Return one level up in the hierarchy.

Old HMI password/New HMI password
First you must confirm the old password before you can enter a new pass-
word.

Value range: 0 - 32767; default: 0

Locking the HMI using a password.
The password comprises a number that can be selected.

Do not forget your password!

If you have forgotten your password, it is only possible to reset the
password with a hardware reset after contacting support.

Avoidance:

= Make a note of your password and keep it in a safe place!
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Output settings — DISPLAY 22

@ Output settings Output settings
—JVoltage Voltage
Current ~{ Current
) Power limit ,, Power limit
internal resistance = internal resistance
0 *Quitmenu* *Quitmenu*

Fig. 81  Entry of the output settings — DISPLAY22

Voltage, menu item [V]
1 | Specification of the set value for the voltage Use
Value range: 0V — Upyax ; default: 0 V

Current, menu item [A]
2 | Specification of the set value for the current lge
Value range: 0 A — lyay, default: 0 A

Power limit, menu item [KW]
3 | Specification of the set value for the power Pgg,
Value range: 0 KW — Ppay; default: Pyax

Internal resistance, menu item [mQ]
4 | Specification of the set value for the internal resistance Rgset

Value range™: 0 mQ - 1000 mQ; default: 0 mQ

5 | *Quit menu*, Return one level up in the hierarchy.

Table 61  Entry of the output settings — DISPLAY 22
The value range can be increased as an option. If required, please contact
Regatron support.
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Function generator — DISPLAY 23

@ Function generator

General enable

[ Fn.Sequence settings
~{ Load Fn.Sequence
_ IAuto load Fn.Sequence

Function generator

____| General enable
~{ Fn. Sequence settings
. ] Load Fn.Sequence

{ Auto load Fn.Sequence

Save Fn.Sequence
Delete Fn. Sequence

Delete Fn. Sequence

: Save Fn.Sequence

*Quit menu* *Quit menu*
Fig. 82  Function generator — DISPLAY 23
@ For information on the properties and a description of the features of the
function generator see chapter 5.3.1, Seite 81.

1 General enable, menu item
Function generator is activated or deactivated.

2 Fn.Sequence settings, menu item
Opens the function sequence window.

Load Fn. Sequence, menu item

The required function sequence number is entered using the JogDial and
3 |loaded after acceptance (by pressing JogDial).
The process can be cancelled using the ESC button.

Value range: 0 - 1000

Auto load Fn.Sequence, menu item

4 | Automatically loads the function sequence given on each powerup.

To save these settings permanently, the *Save settings* menu item must be
selected on the HMI main menu.

Save Fn.Sequence, menu item

The required function sequence number is entered using the JogDial and
saved after acceptance (by pressing JogDial).

Sequence number does not exist in the memory:
There is a confirmation on saving
Sequence number has already been saved once:

Confirmation prompt as to whether the existing sequence number
is to be overwritten.

The process can be cancelled using the ESC button
Value range: 0 - 1000

The table is continued on the next page.
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Delete Fn.Sequence,
The required function sequence number is entered using the JogDial and
deleted after acceptance (by pressing JogDial).

Sequence number entered exists:

Confirmation of the deletion process
Confirmation can be closed using <ESC>.

Sequence number entered does not exist:

Message that the sequence number does not exist
Message can be closed using <ESC>.

Value range: 0 - 1000

7 | *Quit menu*, Return one level up in the hierarchy.

Table 62 Function generator — DISPLAY 23
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Function Sequence — DISPLAY 31

I Function Sequence page 1

Function Sequence page 1

~{ Used FnBlocks current current

| Used FnBlocks
Trigger atVoltageOn | Trigger atVoltageOn
- Fn.Seq End Hold level Fn.Seq End Hold level
# Repetitions 0 ~ # Repetitions 0
— L Repeatdelay 0.00 s : ___ | Repeatdelay 0.00s
Trigger now, | ————Trigger now

Fig. 83 Settings for the individual function sequences

Used FnBlocks, menu item

Function blocks selected here have a direct effect on the indication in the Dis-
play mode. (see especially DISPLAY 2).

Possible selections:

none: All function blocks are deactivated.

Voltage: Voltage function block is active.

Current: Current function block is active.

Power: Power function block is active.

U+l Voltage and current function blocks are active.
U+P: Voltage and power function blocks are active.

I+P: Current and power function blocks are active.

U+I+P: All function blocks are active.

Trigger, menu item

Event that triggers the function block selected in -1-:

atVoltageOn:  As soon as device output is switched live.

Manual: Manual triggering via TopControl or HMI/RCU via -6-.

Pin on X105: As soon as there is a high level on pin 19 on interface X105.

FnSeq End, menu item

On continuous repetition -4- FnSeq End has no significance.

Selection of the output setting that is present on the output after the end of a
function sequence:

3 | VoltageOff:
Hold level:

Std. setvalues:

The output is electrically isolated.

Last set values in the function block are present on the out-
put.

The set values on the active interface are present on the
output.

Value range:

# Repetitions, menu item
4 | Number of times a function block is repeated.

0 — 65000; 0 £ Continuous; default: 0

The table is continued on the next page.
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Repeat delay
5 | Waiting time between function block repetitions.

Value range: 0 - 650 s; step width: 0.01 s ; default: 0 s

Trigger now, menu item

Manual trigger, starts a function block.
(Press the JogDial)

Conditions:

Trigger -2- is set to “Manual’.
The device is switched on (voltage on).

Table 63  Function generator — function sequence blocks — DISPLAY 23
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VLS settings (page 1) — DISPLAY 24

@ | VLS settings page 1 VLS settings page 1
0 Input VLS disabled Input VLS disabled
Function upper limit Function upper limit

——J1 Action close relais Action close relais
Output warn relais = Output warn relais

) T::::::::::O\/LS page 2 ... VLS page 2 ...

Fig. 84 VLS settings page 1 — DISPLAY 24

Input, menu item
Selection of the actual values to which the VLS function reacts:

VLS disabled: The VLS function is disabled.
DISPLAY 5 and DISPLAY 6 cannot be seen on the DIS-
PLAY.
Voltage: VLS reacts to the actual value for the output voltage.
Current: VLS reacts to the actual value for the output current.
Power: VLS reacts to the actual value for the output power.

Function, menu item

Selection of the thresholds from -1- at which the VLS function reacts:

upper limit: VLS reacts to an upper signal threshold.

lower limit: VLS reacts to a lower signal threshold.

inside window: VLS reacts to signals within threshold window.

outside window: VLS reacts to signals that are outside a threshold window.

Action, menu item

How the switching relay defined in -4- is to react:

open relais: The relay is to open when the state set in -2- occurs.
close relais: The relay is to close when the state set in -2- occurs.

Output, menu item
Which relay is to be operated with VLS.
warn relais, run relais, OK/alarm relais.

5

VLS page 2 ..., navigation item
Continue to page 2 of the VLS settings — DISPLAY32

Table 64

VLS settings page 1 — DISPLAY 24
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VLS settings (page 2) — DISPLAY 32

VLS settings page 2

@ IVLS settings page 2
—— Upper limit 0 9 Upper limit 0
Upper Hysteresis 0 — Upper Hysteresis 0

@ Act--> inactdelay 0.0 ms J Act--> inactdelay 0.0 ms

@ __| Act->inactdelay 0.0 ms - [ Act->inactdelay  0.0ms
’[*::::::Q/LS page 1 .. VLS page 1 ...

Fig. 85 VLS settings page 2 — DISPLAY 32

Upper limit or Lower limit, menu item* [V1, [A], [kKW]

Whether the upper limit or lower limit can be entered depends on the function
selected on VLS page 1 (DISPLAY 24).

See Table 64, Seite 151.

Input range:
Voltage™: ~2*Upiax — 2*Uniax
Current: ~2*Iax — 2*Iviax
Power': ~2*Pytax — 2*Pyiax
Upper hysteresis or Lower hysteresis, menu item® [V1, [A], [KW]
Whether the upper hysteresis or lower hysteresis can be entered depends on
the function selected on VLS page 1 (DISPLAY 24).
See Table 64, Seite 151.
2 lvalue range:
Voltage™: ~2*Upiax — 2*Uniax
Current’: ~2*Iax — 2*Iviax
Power": ~2*Pyax — 2*Pyiax

Act--> inact delay, menu item [ms]

3 | Delay from the active to the inactive state.
Value range: 0 ms — 3600 ms; step width: 0.1 ms; default: 0 ms.

Inact--> act delay, menu item [ms]
4 | Delay from the inactive to the active state.
Value range: 0 ms — 3600 ms; step width: 0.1 ms; default: 0 ms.

VLS page 1 ..., navigation item
Return to page 1 of the VLS settings — DISPLAY24

Table 65 VLS settings page 2 — DISPLAY 24
'Unit is dependent on the source selected on VLS page 1 Table 64.
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Limit settings -— DISPLAY 25

Limit settings

Voltage limit
Current limit Current limit
*Quitmenu* *Quit menu*

Fig. 86  Limit settings -— DISPLAY 25

Limit settings — DISPLAY25

Voltage limit*, menu item [V]

1
Value range” 0V — 1.1* Uyax

Current limit*, menu item [A]
Value range® 0 A — 1.1* lyay

3 | *Quit menu*, Return one level up in the hierarchy.

Table 66  Limit settings — DISPLAY 25
! value at which the device switches to the error state.
(over-voltage/current protection)
Maximum value is device-dependent
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Warning group and Error group — DISPLAY 26/27

@ Error group @ Warning group
~ { noErrors ) no Warnings
@ 4 *Quitmenu* T*Quitmenu*

Fig. 87  Indication of errors — DISPLAY 26 and warnings DISPLAY 27.

Indication of error status, ready-only indication and navigation item
Message with no errors:
“no Errors”
Not a navigation item, cannot be selected
->Quit message using -3-.
Message with error:

<Error group><Short description>
Navigation item, can be selected
—->Message can be clicked using JogDial.
A more detailed error description is displayed.

Indication of warning status, read-only indication and navigation item
Message with no warnings:
“no Warnings”
Not a navigation item, cannot be selected
->Quit message using -3-.
Message with warning:

<Error group><Short description>
Navigation item, can be selected
—~>Message can be clicked using JogDial.
A more detailed warning description is displayed.

3

*Quit menu*, Return one level up in the hierarchy.

Table 67

Warning and error indications

! For a detailed description and information of troubleshooting please see the
warning and error list in the appendix,

see chapter 10.2, Seite 275.
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7.3.5. Troubleshooting using the HMI
(HMI: Human Maschine Interface)

7.3.5.1. Acknowledging warning and error messages
If error states occur, the electrical power supply changes to the Error
operating state.
The electrical power supply is returned to the Ready state by acknowl-
edging the error messages (<Escape> button on the main screen) if the
reason for the error has been rectified.
Acknowledging will delete all actual warnings and error messages.
—>Prior to acknowledging, all messages in the error and warning lists
must be analysed. In particular the error and warning sub-groups pro-
vide further, more detailed information on the error or the warning.

7.3.5.2. Error during initialisation

Errors that occur during the initialisation are indicated in a separate
window. After the error window is acknowledged, the main screen ap-
pears. The electrical power supply is in the Error state and the message
Login Error is displayed in the message bar on the main screen. After
eliminating the reason for the error, a restart (switch off and on at the
circuit breaker) is required:

The following initialisation errors are displayed in an error window.

The internal CAN connection cable between device
and HMI is not correctly connected.
—->HMI: contact manufacturer.
->RCU: check seating of cable connection between
RCU and X101 interface, otherwise contact manu-
facturer.

“No call for login”

Table 68  Error description, HMI initialisation (login error)
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7.3.5.3. Error during operation

The errors that occur during operation are indicated both in the mes-
sage bar on the main screen and on the Error group menu — DISPLAY.
A differentiation is to be made between descriptions for group errors
and detail errors. Detail errors are combined into a group error. Only the
group error appears in the message bar, the detail errors can be
checked on the menu.

For a complete list of all group and detail errors, as well as the warn-
ings, see chapter 10.2, Seite 275.

The communication errors listed in the following table are initially dis-
played in a separate window. After the selection knob or <Escape> is
pressed, the separate window disappears and the message Communi-
cation Error appears in the message bar on the main menu. The electri-
cal power supply changes to the Error operating state.

CAN controller error The CAN controller is in the Bus-Off state.

No data received by HMI The HMI or RCU is not receiving any data.

->Check the connection of the connection cable
between power supply and RCU

—->CANTERM terminating resistor present on the
end of the CAN bus?

Table 69 Error description for HMI errors during operation

In the TopControl application error lists can be further broken down.
The error list can also be cleared using the TopControl command “Clear
Errors”.

7.3.5.4. Warnings during operation

The warnings that occur during operation are indicated both in the mes-
sage bar on the main screen and on the Warning group menu. A differ-
entiation is to be made between descriptions for group warnings and
detail warnings. Detail warnings are combined into a group warning.
Only the group warning appears in the message bar, the detail warn-
ings can be checked on the menu.

For a complete list of all group and detail errors, as well as the warn-
ings, see chapter 10.2, Seite 275.
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7.4. TopControl application
7.4.1. Introduction

The user-friendly TopControl application is included with the power
supply.
It enables you as the user to communicate with the power supply. The

connection is made via the RS-232 serial interface from a PC and its
Windows operating system.

The functionality of TopControl includes:

Switching on/off the output voltage.
Setting the reference/set values.
Indication of the actual values.

Indication of warning and error states.
(Including the error history)

Indication of further information on the TopCon power supply.

Software oscilloscope: “Scope”.
Recording and analysis of various variables (set values, actual
values, system state, etc.).

By means of a user concept it is possible to access advanced function-
ality in password-protected levels:

Configuration of multi-unit operation.

Online access to PID control parameters
Adaptation of the control characteristics of the power supply to
the load-specific situation.

Linear ramp functions.
Programming of linear ramp functions for voltage activation and
set value steps (set value gradient limiter).

Setting the limit values.
Adjustment, modification of internal system parameters.
Reading the version states of the software.

Firmware update.
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7.4.2.
7.4.2.1.

On the procurement of the TFE/function generator option the functional-
ity is expanded:

e Function generator for time-dependent function curves
Complete control of the function generator via user-defined
functions U = f(t), | = f(t), P = f(t) and time-dependent set values
(incl. import from Excel .csv files)

¢ Definition of function curves that can be freely selected
U =1(), U=1(P), I =fU),=1P),..

e Curves can be loaded, run, created and saved, e.g. photovoltaic
and rechargeable battery charging curves.

Hardware and software requirements
Hardware

The current PC generation surpasses by a long way the minimum
hardware requirements for the TopControl application.

Hardware required by TopControl

Computer X86 computer (Pentium or later)
RAM 8 MB

Spare _ 4MB

hard disk space

Drive CD-ROM (for software installation)
Interface RS-232/COM (@ 38400 baud)

Internet access useful, e.g. for software updates, or

Internet interface data exchange, but not necessary.

Table 70 Minimum hardware required for the TopControl application.

No serial interface on the PC

Communication as a virtual COM port can be established between the
PC and TC.GSS power supply using a USB-to-serial adapter.

As an alternative, the following options are available for the TC.GSS
power supply:

e USB interface option (USB)
The TC.GSS power supply can be operated via a USB interface.

e Ethernet option
The TC.GSS power supply can be operated via the Ethernet us-
ing the Ethernet-to-RS232 converter.
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¥

7.4.2.2.

7.4.3.

No CD-ROM drive

The installation software can be transferred to a USB memory stick on
another computer with a CD-ROM and then installed on the remote
computer from the USB memory stick.

Software
The TopControl application will run on the following operating systems:

. ©
MS Windows Win2k®, e e o
32/64-bit systems: WinXp~, Vista™, Win 7

LINUX Can only be used via a Windows emulator

Table 71 Minimum operating system required for the TopControl application.

Installation of the software

TopControl is supplied with an installation program. Follow the instruc-
tions in the installation program, which will correctly install the applica-
tion on the Windows system.

An older version of TopControl on the computer will be uninstalled first
and the new version installed.

If older versions of the TopControl application are not uninstalled auto-
matically, the application must be uninstalled manually.
For this purpose use the operating system’s uninstall wizard.
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7.4.3.1. Connection between PC and TopCon power supply

CAUTION Possible damaging of interface RS-232 by:

e Peak current and static electricity
Avoidance:
= All devices with a connection via RS-232 should not have

voltage at the interface, before the connection is mechanically
produced.

Conditions for a successful connection between the PC with the
TopControl application and the TopCon power supply:

e 1:1 RS-232 interface cable (commercially available)
The interface cable is included in the items supplied with the
power supply.

e The Rx and Tx data wires are not crossed.

e Connection of the PC’s COMXx serial interface to the power sup-
ply’s RS-232 serial interface.

e The power supply must be connected to the electrical supply
system and the circuit breaker switched on.
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7.4.3.2. Start/communication with the TopCon power supply

0

Procedure on establishing communication

L

r

Switch on the power supply.
Start the TopControl application.

The software searches for the COM ports from port 0..10.
A connection is made automatically to the first TopCon power
supply connected via the serial interface.

If the TopCon power supply is not detected by the TopControl
application, the following message window appears.

TopControl Device Selection E|

Could not find Device an COMT to COMTOI
' Safbware will run without communication.

Select device type far offline mode

Select nominal affline device limits [optional)
32kw w| |400v  w| Maxcument 1004

OF.

Fig. 88  Message window if TopControl does not detect the TC.GSS power
supply.

The software is run in the Offline mode as soon as you accept
the message using the <OK> button.

Check the RS-232 connections!

Is the interface perhaps in use by another program or another in-
stance of TopControl?

If the virtual COM port > 10, you can connect a power supply to
the TopControl application using the following console com-
mand:

‘C:\Program Files\Regatron\TopControl\TopControl.exe
/COMStart=5 /COMEnd=5'

Where COMStart= start of search and COMEnd= end of search

If the connection problem persists, please contact Regatron sup-
port.

If the communication between the TopControl application and the Top-
Con power supply fails, the connection can be re-established manually.
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Procedure for a connection after communication failure

e On the menu bar select <Connect> on the <File> menu.
Or restart the TopControl application.

L Communication is re-established.
7.4.4. Function areas of the software user interface

£ TopCantrol ¥4.01. 70 Device on COM1 @384008aud: TopCon CTR V4.2x / G55)

Puoveer prncet

0.00 V ;1 [ = [ 8200 kwj [QEYels
Cunort et 040 Povese st 04 -
8000 A 5200 KW
Sythem control Swibern itatus
e T Actual state RN

@ VOLTAGE OFF mon W s @wm RS-2I2422

| oFF
| I Emor hintory
| [ [T I

Remobe control ingut
i e P e T =

o6 (-
5 EdtVLS settings | B VLS actve

Sakorebeth {
& 1 Shoee seltings

Fig. 89 Overview of the individual function areas of the graphic user interface
for the software.

Menu bar
1 | The individual menu items are primarily used for communication, system

maintenance and activating options.

Tab
Different functions are allocated to the related tabs.
The number of tabs visible may change depending on the functionality provid-

ed by enabled options or user rights.

Indication and configuration area
3 | The parameters for the functions that are allocated to a tab are indicated and

configured here.

Table 72 Explanation of the function areas on the graphic user interface.
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7.4.5. TopControl - user levels and password
An HMI password is independent of a TopControl password.
The authorisation concepts for the HMI and TopControl have no effect
on each other.
7.4.5.1. The user level concept

In the TopControl application there are different user levels that are as-
signed corresponding authorisations.

Depending on the program window currently open, if the level of author-
isation is insufficient some menu items will not be available or it will not
be possible to open some tabs.

On the other hand menu items and tabs (with the related functionality)
that are available can be opened and used.

The concept for the access control/password

To change from one user level to another user level, it may be neces-
sary to enter a password (see Table 73, unterhalb).

A password is not required

Standard User (default configuration on delivery).

The password required is: “kilowatt”
Advanced User After restarting the software, the password remains
valid without limitation.

“Single-day-password”:
A password is required and can be requested from

Power User Regatron support.
This password is only valid on the day it is issued.
Factory This user level is reserved for Regatron.

Table 73 Authorisation concept for access to the user levels.
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Changing to a different user level

wWindow Wil @
\ User level

Cl Caommiunication Debug...

File:

System ennfigation: Enter Pa(Siprd K]

Scope Parameter Info. .. AN e L B
Memary Manager... 5 | 1 Standard User
Software Update, ., * Advanced User

r— " Power Uger

" Factom

Fig. 90 Opening a new user level in the <Preferences> window.

Procedure:

Select the <Preferences> -2- menu item on the <Window> -1-
menu on the menu bar.

The “Preferences” -3- window opens.

Select the new user level and accept your selection using
<Save and exit>.

The dialog box for entering the password-4- appears.

After you have entered the password and accepted the password
using <OK>, re-start the TopControl application.

The next time the program starts you must first enter the pass-
word before the required functionality is displayed in the soft-
ware.
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7.4.6. Menu bar — user level and functionality

Menu File Window Info
Standard User 4| M M| ™ | 4|
Advanced User ] MM 4| ™ MM 4 M
Power User ] MM 4 A4 M4 A |
Factory MMM MM M| M4 M MMM M 4|
4 . (@)
g | < 21E| | :
Q (a) b — [72] .
S| 3 c | 252 o :
(&) o ()] © © . c . —
1] m_ = E| c '8_ u> = D | & 8’
Q3|2 3| 2SS g| @ 8| 21 . T
> 9 c @ o Ol c| | O . a
2| 8| 8 S|&|>[e| |83 8] :| &
0| D e Elo|loe| 8| 2|c| S| <| o 5
S| 3| @ Sl E|&|L|L8|8|l=z| 3| @
Sls| 5=l 5|8|c|E|e|58lZ8| 2
olS8laldlolalsSlolalol&lolal &

M = Access to the functionality is allowed in this user level
* = The Debug mode is disabled in all devices supplied.

Table 74 Menu functionality as a function of the user level.
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7.4.6.1. Tabs - user level and functionality

CONTROL ™ ™ ™ M 175
STATUS ™ 7 ™ 1 178
ERROR M M ™ M
FUNCGEN | | | | 183
SCOPE | | | | 199
CONFIG | | | 219
PROTECT | | | 226
ADJUST 1 M M 228
ADJUST 2 ™ 1 220
ADJUST Q4 | ™M 233
IBC CONTROL M -
IBC STATUS | -
IBC TEST IO | -
IBC TEST WR | -
PARAMETERS v | 235
I/0 CONTROL | | 230
DEVICE INFO | | | | 247
o ()
:2“ _ % _ 5 . 3 g
S o > @ ) 3] @
53 <3 g3 i 7
M = Access to the functionality is possible/allowed in this user level
Table 75 Functionality on the tabs as a function of the user level.
0 The Factory user is only for use by the manufacturer. Tabs that require
the “Factory” user level are not displayed in normal operation and are

not further addressed in this manual.
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7.4.7. Using the software — menu bar
7.4.7.1. Menu - File

z TopContirol (Device on COM1 @38400Baud: TopCon CTR V4.

Wiindowy  Info

Qutput current

Connect.v: CGEN | SCOPE | CONFIG | PROTECT | ¢

Disconnecko——

0
Parameters?:::::::::?} Current preset
Exit o:::::::::::}f:@ | 13.00 A, T‘ [

Fig. 91 Items on the File menu.

Connect...

TopControl attempts to establish a connection to an active TC.GSS power
1 | supply via the COM interface.

Once a device has been found, communication is initialised.

For information on establishing a connection, see chapter 7.4.3.2,

Seite 161.

Disconnect

2 | Closes the active connection.

If the TopCon is in the “Voltage On” status, the software outputs a warning
that must be accepted using Ok so that the connection can be closed.

3 Functions reserved for the manufacturer
Only for use by the manufacturer!

Parameters, user level required: “Advanced User”

Store to file... TopCon GSS power supply parameters are saved as
4 a gridfile.
Restore from File Parameters saved as a gridfile are written to the TC.GSS
power supply.
For further information see Table 77, Seite 168.
5 Exit

The TopControl application is quit.

Table 76 Items on the “File” menu on the menu bar.
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Saving and writing parameters

It is possible to save all the parameters that are displayed in TopControl
as a gridfile or to restore parameters from a gridfile.

Before you change control parameters, you should save a gridfile with
?' your system settings on the PC.

You can then restore the original settings.

& TopControl (Device on COM1

Window Info

Conneck. .., ] FUNCGEI
Disconnect

[™ System configuratio

[0 Parameters read from device

| Close

Farameters Store ko File, .. [_E
] Restore From file, ..
Exit S— =
e I !

Fig. 92  Selecting the parameters that are to be saved or loaded.

Configuration, check box
All parameters from the <CONFIG> tab are used.

> Protection, check box
All parameters from the <PROTECT> tab are used.

System configuration, check box

Parameters for the operation of the TopCon GSS power supply in a
3 | multi-unit system.

The parameters can be found on the <CONFIG> tab after clicking the
<System Configuration> button.

TC.LinC
These parameters are available if you operate a TC.LIN with the TopCon.

4

Table 77  List and meaning of parameters that can be opened on the “Parameters” submenu,
“Store to file...” or “Restore from file...”.
It is possible to select more than one set of parameters.
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7.4.7.2. Menu - Window

& TopControl (Device on COM1 @38400Baud: TopCon CTR V4.x
File

LR Info

| "o 5cope Parameter Info

(4]
© Software Update

@ Preferences o

~o Option enabling. . .

(2)c  Cormunication Debug. - iN @:DPE] CONFIG | PROTECT | Al

Memory Manager...o— Output curment Oul

Lrment preset F

ng |

Fig. 93  Items on the “Window” menu.

Communication Debug..., menu item

1 | Indication of the communication between the TopControl application and the
TopCon power supply in a new window.

Only the reference data exchanged are displayed.

Scope Parameters Info..., menu item

2 | All variables and their values from the last scope recording are indicated.
For information on the <Scope> tab, see chapter 7.4.8.4, Seite 199.

Memory Manager..., user level required: “Power User”

3 | Functions for sending values directly to the TopCon power supply and for
reading values (RAM, flash).

Software Update...

Opens a dialog box using which the following software can be updated:
4 | Firmware: Main DSP, Peripheral DSP, Modulator DSP
Interfaces: CAN+USB interface, GPIB interface

For information on the rest of the procedure, please contact support.

Preferences...

Opens a dialog box for the following entries:
User level to be used to access TopControl.
Default folders for gridfiles, var files and init files.

Option enabling...

6 | Opens a dialog box using which program options can be activated by entering
an enable key.

See procedure in chapter 9.4, page 256.

7 Functions reserved for the manufacturer
Only for use by the manufacturer!

Table 78 Items on the Window menu.
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Setting the preferences

Preferences
2
Uzer level N4 Enabled tabs [depending on user level] N
~ Ctandard User o  CONTROL B’ ADJUST 04
g 5TATUS B PARAMETERS
{* Advanced User i  ERROR ® 10
& Pz s & FUMCGEN gf  DEVICE INFO
o scope
® ey o ConFiG ® IBC CONTROL
g PROTECT B IBCSTATUS
B apJusTi ® IBCTESTIO
B apJusTz ® IBCTEST WHR
Default paths @
var files |><:'\S|:u[twareKETF| W4 MMainDSP J
uzer files |><:'\S oftware CTR V4.0 Gndfile CTR4 J
Std. It files |.‘><:'\S oftware\CTR Y4.04Gridfile CTR4MStandard-nit J
Mizc 4
[ Longer comm timeouts  Enable this option if you are using a RS5232 to ethernet
converter, az such devices may have slower responze
time. *When using a standard R5232 cable thiz option
can be dizabled [default].
[v Enatble autorefresh after [relconnect
Sawve and Exit | | Cancel

Fig. 94 Preferences window.

Settings made in -1-, -3- and -4- are only applied after they have been
accepted by clicking the <Save and Exit> button.

L The “Preferences” window is closed.

- Close the window without applying any changes using the
<Cancel> button.
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User level, list of options

1 | Selection of the user level.

The indication in -2- changes as a function of the selection.

For information on changing the user level, see chapter 7.4.5.1, Seite 163.

Enabled tabs, read-only indication

2 | Indication of which tabs (functions) are available.

Whether the tabs are available depends on the user level -1-.

For allocation of functions to user levels, see Table 75, Seite 166.

Default paths, text boxes (or corresponding <...> button)

User files: Default folder for gridfiles
3 You can define a specific folder from which the gridfiles are
loaded or to which they are saved.

Jvar files and Std. Init files:
Only for use by the manufacturer!

Misc, check boxes

Longer comm timeouts:
Activation necessary if you use an RS232-to-Ethernet
converter and there are communication problems.

4 Default: cleared

Enable autorefresh after (re)connect:
Automatic updating of the parameters after (re)-connection
to the TC.GSS power supply.
Default: selected

Table 79 Parameters in the Preferences window.
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7.4.7.3. Menu - Info

About TopControl

®\\0T0ptontml Vergion:  W4.00.70
®% TCIO DLL Version: 3.33.00
Copyright [C] 1999-2011 Regatron AG, Switzerland

vy regatron. ch

Support: topoon@regatron. ch

Fig. 95 Indication of the program version.

Info — version indication

1 TopControl Version, read-only indication
Indication of the actual version of the software installed.

> |TopConDLL Version, read-only indication
Indication of the program library actually installed for custom software usage.

Table 80 Indication of the software version.

0 State the related version numbers in case of need for support
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7.4.8. Using the software — tabs
This section describes the tabs in TopControl.

0 Note that the tabs available depend on the actual user level, see chap-
ter 7.4.4, Seite 162.
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7.4.8.1. Tab — <CONTROL>
User level: from Standard User

You can specify on the <CONTROL> tab the set values (presets) for
the outputs; the actual values along with the possible errors and warn-
ings are displayed.

L - TopControl ¥4.01.70 [Device on COM1 3384008aud; 'Ir—-’on CTR ¥4.2x / G55)

Fin Window Info = - S
<fICGEN | 5004 MFIG | PROTECT | ADUST 1 | AUUST 2 | ADJUST 04| PARAMETERS (RN |
1 G 2

CONTROL WIBC CONTROL | STATUS | IBCSTATUS | ERRD
r oy v

000 W 200 KW
= 3 =l
8000 A 3] 8200 kW3]
(B) (4)
Sythem contol Sythern shabus
U Volage actusl ttals Akl ik RUN U
@ VOLTAGE OFF - u on ul sk Coniol input RS -232/422

B oFF

| = Ece ity

Butcrsbesh 6 L]

P b 4 [ | M ..... =

Pl R [Rszzerzz |
5

Stosn seitege |

EditVLS settirge | M| VLS setve

Fig. 96  Parameters on the <CONTROL> tab.

Output, indication of actual values
1 | Output Voltage, Output Current, Output Power, Internal resistance
Controller indicator: See -8-, red indication £ Normal indication

Preset, text boxes for set values (reference values) for Q1

2 | Voltage preset, Current preset, Power preset, Resistance preset
The related maximum value for the input is dependent on the limit value set on
the <PROTECT> tab, chapter 7.4.8.6, Seite 226.

Limit Q4
Current limit Q4 and Power limit Q4
3 | Specification of the regenerative current and regenerative power

The related maximum value for the input is dependent on the limit value set on
the <PROTECT?> tab, chapter 7.4.8.6, page 226.

The table is continued on the next page.
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System control, group

<VOLTAGE ON/OFF> button

<VOLTAGE ON>On actuation the label changes to VOLTAGE OFF
The power supply output provides power if there is a load.
“Voltage actual state” read-only indication changes to ON
4 (green).
<VOLTAGE OFF> On actuation the label changes to VOLTAGE ON.
The power supply output is electrically isolated.
“Voltage actual state” read-only indication changes to OFF (red).

<Clear errors> button

Actual errors are acknowledged, but are retained in the error history.
The reason for the error should be rectified first.

System status, read-only indication of system state
RUN, READY, ERROR indication
5 Control input indicates the interface set in -6-.
For information on the Error and Warning indication as well as the <Show
Errordetail> and <Show Warndetail> buttons see Table 82, Seite 177.

Autorefresh, check box

The window is refreshed cyclically if the check box is selected.

6 Default: the check box is selected.
The times for refreshing the indication that can be selected:
1s,2s,5s;default: 1s

<Refresh display> button refreshes the window immediately.

Remote control input, list box
The following interfaces for device remote control can be selected:

Analog inputs For information on analogue remote programming
see chapter 7.2.2, Seite 122.

7 | TC.HMI/RCU For information on programming via HMI/RCU also in a mul-
ti-unit system see chapter 4.4.3.4, Seite 65.

RS-232/422 For information on programming via RS-232
e.g. using TopControl see chapter 7.4, page 157.

Internal references Only for use by the manufacturer!

Settings

<Store settings> Settings made are written directly to the flash memory for

the TopCon GSS power supply. The TopCon continues to
8 use these settings, even when the TC.GSS power supply is
switched on again.

<Edit VLS settings> Opens the “Versatile limit switch” function.
For information on parameterisation via TopControl see
chapter 7.2.7.2, Seite 129.

Controller indicator

The position of the red square indicates the active controller. I.e. whether the
device is in current, voltage or power limiting. The same as the “Control” LED
9 |indication on the HMI.

Red indication  Normal indication

Yellow indication Only with sense function activated
For further information see chapter 4.3.1, Seite 41.

Table 81  Parameters on the <CONTROL> tab.
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Troubleshooting in <System status> group

& TopControl ¥4.01.68.79(Device on COM1 @38400Baud: TopCon CTR V4. 2x)
Filz window Info

CONTROL \ STATUS | ERROR | FUNCGEN | SCOPE | CONFIG | PR e qa o o]

Dutput Yoltage:

B1) CAM error passive.

/:
/

/
/
Show todule eror histary

Control input RS2

“okage preset

50000 Vv i‘

System contral

@ VOLTAGE ON

—— L»\:\:x
Auvtarefresh :
& Store setings
M ON ¢ e
5 Edit VLS settings [ M| WLS active

Fig. 97  Screenshots of the System status group and the
“Errordetails” dialog box.

Error or warning indication

1 Red colour: There is an error.
Orange colour  There is a warning.
Grey colour: There is no error or warning.
Buttons®

<Show Errordetail>
In case of an error Button is activated (black font).
2 Makes it possible to open error messages -4-.
No error Button is deactivated (grey font).
Not possible to open the error messages -4-.
<Show Warndetail>
Same as in <Show Errordetail>, only for warnings.

3 <Error history>, button
List of the error messages that have occurred is opened.

Error-/Warndetails®, dialog box for indicating errors/warnings
An error indicated is listed in the related error group.

4 | An error description has an error code and error keywords.
This information is used for troubleshooting using an error list.
For error list see chapter 10.2.2, Seite 277.

5 | <Show module error history> see -3-.

<Clear errors> button

After the reason for the error has been rectified with the aid of the information
6 |indicated -4- and the error list, the error status can be reset using the <Clear
errors> buttons.

The device is then ready for operation again.

Table 82 Parameters in the System status group.
! Similar procedure for warnings.
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7.4.8.2. Tab —<STATUS>
User level: from Standard User

The <STATUS> tab indicates important values in an overview, such as
voltages, currents and temperatures.

E2 TopCantrol ¥4.01.70 [Device on COM1 @384008aud: TopCon CTR V4. 2x I GS5)
Fim  Window Info

CONTROL | 1BC CONTROM] STATUS IRRC STATUS | ERROR | FUNCGEN | SCOPE | CONFIG | PROTECT | ADJUST 1 | ADJUST 2 | ADMUST 04| PaRaMETERS | 1418
Source selector 5

Ciserreon achil vabust At vaboss 01 Actual vk 04 /3\ 4

Actuel ate: AU Bociter & Invertes

Ot vokage Tempesshae 1G8T ™OT Heatsink Temporahae M7 T Meatsink, Temperdtue: 75T

Oufpud cument Tempetshar B0 HIT PCB Temperatune =3 T

Diutpuat pweer.

Senae vokage DIC ik voltage: 62685V DI fk vokage: 623 Vv [l DCCurent A

Sensn power Woktage Clamg ux v Line Frequency: 500 Mz

Syhem oufpud voltage Supply volage +5¢ 505 Supply 5 506 ¥

Siyitern ouipud cuent Supoky voRage 415V 1433V Supply 19V T

Syshem outpud poer Supok volage IR 1502V Supply 20 FATI

Supply vollsge + 244, ZREIV

Primary cusent Curerd L [E- B W 03 A

A

028

i 0z A

LN 2 LW
U 2335 244 25 W
lmms: ar 0s 0? A
(o [k 1 02 &

Fig. 98 Parameters on the <STATUS> tab.

1 Common actual values
For further information see Table 84, Seite 179.

2 Actual values Q1
For further information see Table 85, Seite 180.

3 Actual values Q4 — Booster
For further information on the booster parameters see Table 86, Seite 181.

4 Actual values Q4 — Inverter
For further information see Table 87, Seite 182.

Source selector, list box

Selection active On the master device in the multi-unit system.

Selection inactive On single device, or slave device in a multi-unit system.
5 | Possible selections with Source selector active:

“Master” All parameters are displayed.
“Slave 0xXX” Only “Common actual values” -1- group is displayed.
“System” Only “Common actual values” -1- group is displayed.

Table 83  Overview of the groups on the <STATUS> tab
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Group - “Common actual values”

This group is always visible independent of the selection in “Source selector”.

£ TopLontrol ¥4.01.70 [evice on COM1 @384008aud: TopCon CTR V4. 2x 1 G55)
Fin  Window Info

CONTROL | 16C conTROUI STATUS J IBCSTATUS | ERROR | FUNCGEN | SCOPE | CONFIG | PROTECT | ADMSST 1 | ADJUST 2 | ADUUST 04| PamaMETERS | 140+

Source selecton

Cortmon achss vaboss Achual vahoss 4
Aichusl she: UM Bocuter Invartes
T Ot vokage vy not Mestsrk Temperstise. M7 T | Heatsink Tempersture: w5 T
Ougnst cament WIT PCE Tempaiahes =1 T
Dufpud povee. =
ik vl B85V D ik wakage B2V | DCCurent A
Vohage Clamp W2 V| LineFiequence 00 Hr
s ek S5V Supply SV S06 v
Ay v wmy Suppk 19V mE v
Supchy vol 1s@Y Supps 20V aM v
o = 28V
=
Fremasy crverd T P Cumerd L o A | g LA
Cumert 5ok B A 02 A

LUl L2 L3
Ums: 2335 24 ZM5 ¥
1 s ar 0s or A
1wy az ot 02 A
FFactor 0241 0185 0055

Fig. 99  “Common actual values” group on <STATUS>.

Actual state, read-only indication

Indicates the actual system status of the master device or slave device, de-
pending on the selection in “Source selector” *.

For further information on system states see Table 20, Seite 51

Output voltage/current/power, read-only indications

The actual values for the output voltage, output current and output power are
displayed. The actual values are dependent on the selection in
“Source selector” .

Sense voltage/power, read-only indication

The sense power indicated is calculated from the sense voltage measured
and the actual current.

(Actual current value is dependent on “Source selector”l).

System output voltage/current/power, read-only indication

The system parameters indicated (system output voltage, output voltage and
output power) are determined from the type of configuration in the multi-unit
system.

For further information on multi-unit operation see Table 115, page 224.

Primary current , read-only indication

Indication of the device internal primary current (DC intermediate circuit to the
output transformer). The indication is dependent on the selection in “Source
selector” *.

Table 84

“Common actual values” group.
lDepending on “Source selector”
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Group — “Actual values Q1”

Visible with “Source selector” selection:
“Master” or “Device” (single device).

£ TopControl ¥4.01.70 [Device on COM1 @384008aud: TopCon CTR V4. 2x f G55)
Fla Window Info

CONTROL | mcwmmtsmus | ERROR | FUNCGEN | SCOPE | COMFIG | PROTECT | ADMUST 1 | ADJUST 2 | ADJUST 04| PARAMETERS | 141 »

Saource selsctn

Corenan. 1l Actual

Actual sate: RUH Irovertes

Dutput vokage: a5y Tempesshae GBT: 30T Heatse e M7 T | Hedink Tempsiotue: w5 T

Dukpud curmet 0204 Teripeishas [BC: WIT PLBT. : LI T

Dutput powesr. 000 kw

Sanze vokage 013V D ik vidape: BBV E23 V| DCCument &

Snn pwel 000k us v Line Frequency: 500 M

Sutem ouput vt 825V Supply volsgs +5. BBV SE WV

Sytom ol curerd 0254 Supphy volags +15. 1458V BE Y

System output power: 000 KW Supply voage 5. 1502V Supphy 20V ET R T

Supphy velnge <20 ZREIV

Prinaey cusent 0004 B Cueri L w2 A |k 23 &

Cusrent Sek. 423 A '3 0z A

LM 2M L3tw)
Ume: 2035 24 M5 V
s ar s or A
lavg a2 o1 02 N
PRsctor 0241 0185 0055

Fig. 100 “Common actual values” group on <STATUS>.

STATUS tab — “Actual values Q1” group

Temperature [°C], read-only indications

1 | Temperature IGBT Indicates the IGBT temperature on the heat sink
Temperature Rectifier Indicates the rectifier temperature on the heat sink.

2 DC link voltage [V], read-only indication
Indication of the intermediate circuit voltage.

Supply voltage [V]

3 | Indication of the supply voltage for the controller board.

Comparison of set values and actual values.

If there are large differences between the values, an error message is output.

Table 85  “Actual values Q1” group.

GREGA TRON 2013-09-24 180/ 298 V00.06



TopControl application

Manual — TopCon TC.GSS

Tab — <STATUS>

Group — “Actual values Q4” —

Visible with “Source selector” selection:
“Master” or “Device” (single device).

“Booster”

Indication of actual parameters for the booster.

£ TopLanirol ¥4.01.70 [Pevice on COM1 @384008aud: TopCon CTR V4. 2x [ G55}

Fin  Window Info

Oufpust vokage
Oufgeat cument
Dufpu povesr:
Sense vokage
Senn powet

Primary cument

Actual date: AUM

Cormmon achusl value:

asv
Da0a
D00 kw
013V
TR

Syshen ouiput vokege:  BLISV
Syibern Ouigad Curmend 0xBA
System output power: 000 KW

0004

et values 01

Tempesshae IGAT
Tempesshae IBC

DIC k. woltage:

Supply voliags 45V
Supply voRige +15V.
Supply volage 15V
Supply velngs +24/

kel
HIT

B26L8EV

S5V

WAy
AS0Y
2383V

Actual valoet 04

CONTROL |nccomnu|ac STATUS | ERROR | FUNCGEN | SOOPE | CONFIG | PROTECT | ADSUST 1 | ADUUST 2 | Apuust 04| pamameTeRs | 1] e]

LUl L2 L3

Ums: 2335 244 ZM5

ime 07 05 07
log 02 01 02
FFactor 0241 0185 0055

Fig. 101

Group — “Actual values Q4” — “Booster”

Temperature

1 | Heatsink Temp.
PCB Temp.

Booster heat sink temperature.
Temperature on the circuit board for the booster.

Voltages
2 | DC link voltage

Intermediate circuit voltage

Voltage Clamp Voltage at the charging capacitor for the booster.

Supply voltages

3 | Indication of the supply voltage for the booster board.
Comparison of set values and actual values.
If there are large differences between the values, an error message is output.

Current

4 | Current L
Current Sek

Current in the storage choke for the booster.
Current on the secondary side of the transformer.

Table 86  Group — “Actual values Q4” — “Booster”
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TopControl application ‘
Tab — <STATUS>

Group

— “Actual values Q4” - “Inverter”

Visible with “Source selector” selection:
“Master” or “Device” (single device).

Indication of actual parameters for the inverter.

£ TopLanirol ¥4.01.70 [Pevice on COM1 @384008aud: TopCon CTR V4. 2x [ G55}
Fin  Window Info
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Fig. 102 Group — “Actual values Q4” — “Inverter”

Heatsink Temperature, read-only indication [°C]
Inverter heat sink temperature

DC Current , read-only indication [A]

Indication of the inverter DC current for the regeneration
Line Frequency, read-only indication [Hz]

Indication of the actual mains frequency present

Current
Iq Reactive current term (imaginary term) of the total current
Id Active current term (real term) of the total current

Three-phase AC current and voltage
Indication of the actual Q4 parameters as a table
Columns: Phase values at the transformer coils L1(U), L2 (V), L3 (W)

Rows: Umax: Maximum AC voltage per phase
Maximum AC current per phase
lawg:  DC term per phase
Practor: POWer factor cosg
(relationship between active power and apparent
power)

Imax:

Table 87

Group — “Actual values Q4” — “Inverter”
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7.4.8.3. Tab — <FUNCGEN>
Option name
TFEAAPControl (TopCon Function Generator Engine)
User level: from Standard User

If the TFEAAPControl option is not enabled, it can be operated in the
Demo mode. Only enabled functions can be run in the TC.GSS power

supply.

% TopControl {Device on COM1 @38400Baud: TopCon CTR V4.x) (=13
File ‘Window Info
conTAnL | sTarus | ARoA [[FUNCGEN] scape | coNFIG | PROTECT | ADiusT1 | ADMUST2 | AnuusT 4 PARAMETERS | o | pevice iFo |

General setup Function Sequence
e

¥ General enable \']J Irnport from file... Fepeat Function Black(s) Trigger mode \ZJ

* continuoush

Used Function Blacks Yaltage on -
Export to file. ~ ’7 fimes

¥ Volage

[~ Curment Load from Flash... Delay between repeats After Function Sequence finished
I Pawer Store to Flash 00000 s allags off -
Eunction Block /3
|s\:hl... J rase Function J AM 20000 v [V Exponential envelope
Voltage A Sine -
Offset 1500 4 D000
Repeat Base Function
 continuously ™ Bipolar Amplitude
& N
0 10 times Frequency 1000 Hz [ Ramptme 2| [1oo0 s
Dy LG L L
. 100% =
a0z W [ 3000w 1240
B0% 1L+ r

[

el i T
3 o s 3 Ff ] a 2 ¢ 45,209
2D/UUV A R B A R 8 o

1.002/00 3.004.00 5. 00600 2.00 8.003.0014.00 %00 2 03,00 4.005.006.00 Z.008.00 3.028 A1 0 _—HB“ESh )

Fig. 103 Overview of the <FUNCGEN> tab.

The FUNCGEN tab can be divided into four groups to describe the indi-
vidual function units of the function generator.

General setup, see Table 89, Seite 184
1 | Here the function generator can be switched on and off, reference values can
be searched for and functions loaded or saved.

Function Sequence, see Table 91, Seite 188

o | Function definitions -3- made are combined into function sequences. A pause
is defined after a function sequence or which reference value is to be present
on the output before or after a function sequence.

Function Block, see Table 93, Seite 192

3 | Definition of the function parameters for the base functions from -1- that are
used as the basis for function blocks. For information on the creation of user-
defined and AAP curves see Table 94, Seite 193.

4 Function indication
Graphic of the functions sequences defined using -3- and -2-.

Table 88 Group overview on the <FUNCGEN> tab.
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“General setup” group on the <FUNCGEN> tab

Used Function Blocks Export to file. J
W Voltage

I Cument Load from Flash...

P
@ @ =

General setus== S

¥ (feneral enable Import from file... o

| e Store ta Flash,

Fig. 104 “General setup” group on the <FUNCGEN> tab - overview.

“General enable”, check box

Entire register is not available.
No parameters can be entered.

Selected: The function generator is switched on.
1 Parameters can be entered.
Cleared The function generator is switched off

“Used Function Blocks”, group of check boxes

2 The following reference values can be selected separately or in combination
to define one or more function blocks: “Voltage”, “Current”, “Power”

<Ilmport from file...>/<Export to file...>, buttons

For further information see Fig. 106, Seite 187.

3 Saves or loads a function sequence from the file system on the computer.

<Load from Flash...>/<Store to Flash...>, buttons

(flash) in the TC.GSS power supply.
For further information see Table 90, Seite 186.

4 Saves or loads a function sequence from the internal non-volatile memory

Table 89  Parameters in the “General setup” group - overview.
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Saving/loading function sequences

via the flash memory in the TC.GSS power supply

The window in Fig. 105, unterhalb appears on
quence.

The window for loading has a similar structure.

COM1 @38400Baud:

TopControl (Device on
ile  wWindow Info

Impott fiom fie.

Exporttafle.. |

Available Function Sequences
Seghr, | Name

saving a function se-

Date | Time | # Fiefresh List |

Load from Flach.

27
5] 7504 BA4 43mP MPP 3033w 6024

1003200 130548
040820010 152318

750 BAEI 43mH MF‘F‘ 3884\/\/ BO2Y 04 DB 200 153012
10
/1\ /1
Seqhr. | Name \/ 1 Date: Time | A Refesh List ff 1
0 17.11.2010 085256 A a9
3 thin film 0211.2010  15:3200 1 7 N
4 Ihln custom 0811.2010  15:32:00 Delste j 1 | ),\
10.03.2010  13:00:57 :
_ 10.03.2010 [ 13.01:08 .
10032010 1301:18 Cancel
: 5 1003200 130nzr Ve duleload Q
| 9 10032010 13.01:37
10 10 10092010 130146 b
n 1 10032010 1301:55
12 12 1009.2010 130209 d,
132 13 1003.2010 130217« Store |
A Function Senuence marked with a [7) will be automatically lnaded at startup Z
Usze ‘set fo ad' and 'remove aulolu 4ahge auta load behawo Cancel
To pemat hre auto load settings selhngs from Control- P )/-{
Dats Time /

iz Lantin 0 curent datedime )y

Fig. 105 Opening the “Store Function Sequence” or “Load Function
Sequence” window.

Available Function Sequences, list

1 | The list contains all the “function sequences” saved in the non-volatile memory
in the TopCon GSS power supply.

The list can be refreshed using the button -2-.

<Refresh List>, button

2 | Refreshes the list -1- with the data from the non-volatile memory (flash) on the
TC.GSS power supply.

<Delete>, button
3 | Permanently deletes an entry from the non-volatile memory (flash) on the
TC.GSS power supply after a confirmation prompt.

<remove autoload>/<set for autoload>, buttons
A function sequence can be started automatically on “Startup” of the TopCon
GSS power supply.
<set for autoload> has the following effect:

—>Entry marked in blue in the list -1- is labelled with: “(*)”

in the “Seq.Nr” column®,

<remove autoload> has the following effect:

—>The Autoload label “(*)” is removed from the list entry.

The changes made must be made known to the TC.GSS power supply. On
the <CONTROL> tab click the “Store Settings” button, see Fig. 96, Seite 175.

The table is continued overleaf.
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@

<Store>, button in the “Store Function Sequence” window
Saves the actual function sequence in the sequence number -10- given
(1...1000).
The content of -8-, -9-, -10- is used for the save.
If the sequence number exists:
Confirmation prompt as to whether the existing “Function Sequence” is to
be overwritten.

<Load>, button in the “Load Function Sequence” window
The button is activated by selecting a function sequence on the list -1-. (Se-
lecting: click using the left mouse button)
->The selected function sequence is loaded from the non-volatile memory in
the TopCon GSS power supply to the TopControl application.
->The “Load Function Sequence” window is closed at the end loading pro-
cess.
—>All parameters loaded are indicated on the <FUNCGEN> tab and the
curve shown in the preview.

Cancel, button
Closes the dialog box and has the following effect:

->Settings for remove autoload are retained.

- Settings for set for autoload are retained.

—>Function sequences are not loaded.

—>Function sequences are not saved.

—>Function sequences deleted remain deleted!
The changes made must be made known to the TC.GSS power supply.
On the <CONTROL> tab click the <Store settings> button, see Fig. 96,
Seite 175.

<current date/time>, button

This button sets the actual date and time; values can also be modified
manually in the “Date” and “Time” -8- boxes.

Date/Time, text box
Date and time entry can be edited manually or generated automatically via -7-.

Name, text box

Manual label entry for the function sequence.
Label length: maximum 30 alphanumeric characters.

10

Seq.Nr, text box
Entry of the function sequence number.
Entry: numeric; value range: 1 — 1000

In case of duplicate numbers, a message appears on saving.

Table 90 Parameters in the “Store Function Sequence” and

“Load Function Sequence” window.

Use e.g. the key data for a curve to label a function sequence. If there
are several curves on the list -1- you will then be able to identify the
characteristics of the curve from the label.
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Saving/loading functions via the file system

The parameter set on the <FUNCGEN> tab can be saved in an ini file -
1- in the folder you select -2- in the file system -3- or loaded again from
there -3-.

File extensions: *.ini

TopControl (Device

on COM1 @38400Baud:
e Window Info

CONTROL | STATUS m
General sstup
nable

| cone

o imp Offnen |§‘ @EI
e Suchenin, |5 Gidfle CTR4 =] cf B
™ Curent it
™ Pows

4y |5 Abtakter_Standard_cridfiles
3 IC)Funktions Generakor

Speichern unter,

Speichem in | ) Gridfle CTR4

a - «+merE-

| Abtakker_standard_Gridfiles
;3‘ ICFunktions Generataor
Zuletat I Grid_emo
wenwendete ... e

@ IC3) Hybridmade fir 5TM
IC)MTU Degauss

Deskon | 5o

I 5cope_MainDsp

| Scope_Maodulator

. . |5t andard-Tnit

Eigene Dateien ST

»11 B UpdateGridfeRules.ini @:::::, %{jﬂlfnen
;)g Abbrechen
Arbeitsplatz 1 Q
I
@
- Z IL
Netzwerkumgeb  Diateiname: i O - C peichern
i J F| [T
Dateityp: TopCanFunctionGenerator [* ini] - Abbrechen

Fig. 106 “Save As” and “Open” window. The dialog boxes are the same
except for -3-.

':Q:' Use parameter settings for the name -1-, e.g. the key data for the func-
S tion set in the parameters. If there are several files in a folder -2- you

will be able to identify the characteristics of the curve from the name.
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“Function Sequence” group on the <FUNCGEN> tab

@ @ |VOItage an ﬂ

F\spsa t Function E\uck[s] Trigger mode ngh level on *1058/19
g contmuously \u‘oltage an
times |
Delay between repeats After Function 5Seguence finished|
0.0000 s [vohage off = ‘>|\-"oltage off =

Hold Ievel
Uze level from std input

Fig. 107 “Function Sequence” group.

Repeat Function Block(s), group

“continuously”, option

Selected: ->The function sequence is repeated continuously.
—>“times” text box is deactivated.

1 | “times” option and text box

Selected: ->The function sequence is repeated the number

of times  entered.
—>“continuously” option is cleared.

Value range: 1-276447231 (repetitions)

Delay between repeats, text box
2 | Pause between the repetitions of a function sequence.

Value range: 0 s —100000 s, step width: 0.0001 s; default: 0 s

“Trigger mode”, list box
The event that triggers a function is defined.
“Voltage on” Function sequence is triggered as soon as there is power

present on the device output. (See <CONTROL> tab,
actuation of the <VOLTAGE ON> button).

3 | “Manual’ Manual triggering via the <Start> button in TopControl, see
Fig. 108, Seite 189 or via HMI/RCU see Table 63, Seite 150.

“High level on X105/19”
There is a high level on interface X105 on pin 19.

Condition:
Device status “VOLTAGE_ON?” (power at the device output).

After Function Sequence finished, list box
State of the device output after the end of the function sequence.

“Voltage off” No power at the output.
4 | “Hold level” The last value in the function sequence is present on the
output.

“Use level from std. input”
It is attempted to reach the reference value specified by the
active interface on the device output.

Table 91 Parameters in the “Function Sequence” group.
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Manual triggering

Conditions for manual triggering are:
(i.e. the <Start> button can be clicked)

In the “Trigger mode” list box the entry “Manual” has been
selected.

The TC.GSS power supply is in the “VOLTAGE_ON” state, see
<CONTROL> tab.

Trigger mode

Manual -

Fig. 108 Options during manual triggering.

<Start>, button is clicked
->Trigger event triggers the function sequence.
—->Button changes the function to <Stop> -2-
—><Pause> -3- button is activated.
If in Table 91, Seite 188 a specific number of function runs has been
defined, the button changes automatically to <Stop> -2-.

<Stop>, button is clicked
—>Function sequence is ended and the TC.GSS power supply adopts the
output value set in Table 91, Seite 188.
—>Function sequence can be started again via <Start> -1-.

<Pause> button is clicked
->The function sequence is paused.
—>The actual output value is retained.
->Button changes the function to <Continue> -4-.

<Continue> button is clicked

—>The function sequence is continued.
->Button changes the function to <Pause> -3-.

Table 92 Manual triggering.
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“Function Block” group in the <FUNCGEN> tab
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Fig. 109 Overview of the “Function Block” group.

Edit*, list box

1 |itis possible to select up to 3 reference values for which the parameters can
be set independently: Voltage, Current, Power.

Repeat Base Function®, option and text box
“continuously”
Is selected —>The base function selected in -3- runs continuously.
—>The “times” text box is deactivated.
Iscleared > The “times” text box is activated.

“times”

The number of times the base function is run.
Value range: 1 — 65535 (runs)

! Selection and activation is dependent on the selection “used Function Blocks” from
Table 89, Seite 184.
The table is continued on the next page.
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Overview of the “Function Block” group.

Base Function, group

Entries in the list box for the base functions:

“Sine” For sine function->hidden: -7-, -11-
“Square” For square function->hidden: -11-
“Triangle” For triangle function>hidden: -11-

“User defined”  For user-defined function
-hidden: -6-, -7-, -11-
—>selected: “Edit user defined...”, button
—>selected: “allow manual scaling”, check box.

For further information on the creation of user-defined
curves see Fig. 111, Seite 195.

3 |“aAP” For Application Area Programming function

-hidden: -6-, -7-, -11-

—>selected: “Edit AAP”, button

—>selected: “allow manual scaling”, check box

For further information on the creation of an AAP function
see Fig. 112, Seite 197.

allow manual scaling, check box
Selected: Activated for entry: -4-, -5-

User-defined function or AAP curves is scaled to the ampli-
tude -4- and offset -5- to be entered.

Cleared Deactivated for entry: -4-, -5-

The amplitude and offset values are defined by the function
definition for the user-defined functions or AAP curve.

Amplitude, text box, the unit depends on the reference value in -1- Entry of
the amplitude value for the base function.
Depending on the selection in -3- the text box is activated or not available.

Value range: Negative hominal value — positive nominal value

Offset, text box, the unit depends on the reference value in -1- Offset value
for the base function
5 | Depending on the selection in -3- the text box is activated or not available.

Value range: Negative nominal value — positive nominal value

The table is continued on the next page.

GREGA TRON 2013-09-24 191/ 298 V00.06



TopControl application ‘

Manual — TopCon TC.GSS Tab — <FUNCGEN>

Frequency, text box

Frequency for the base function.

Cannot be applied to user-defined function and with AAP. There the time is
defined individually for each separate point or there is no time dependency.
Value range:  0.001 Hz — 1000 Hz

Symmetry, text box [%]

Ratio between positive signal value and the period, like that for the positive
signal edge for the triangle, or signal pulse for square

Value range: 0 % — 100 %; default 50 %

Rectify Amplitude, check box

To select “Rectify Amplitude” -9- must be selected.
For user-defined and AAP functions this check box cannot

be selected.

(See “Base Function” group -3-).
Selected: Rectification of negative amplitudes (positive values only)
Cleared No rectification.

Bipolar Amplitude, check box

Defines the value range for the base functions:

Sine, square and triangle

Value range (amplitude -4-):

Selected: Function values between - Amplitude and + Amplitude.
Cleared: Function values between 0 and +Amplitude.

10

Exponential envelope, check box and text box [s]

Activates and deactivates an exponentially decaying amplitude envelope over
the entire length of the function block. The information on the time constant is
given in seconds. Within this time the amplitude falls to 37 %.

The envelope starts after the amplitude has passed the maximum value for
the first time (sine: after ¥ of the first period). In case of user-defined func-
tions, on the other hand, the envelope starts only after the first period.

The envelope only affects the amplitude, not the offset.

Value range: 0.0001 s — 100000 s, step width: 0.0001 s,
default : 0.0001 s

11

AAP input filter, list box
Is ready for an entry if in the “Base Function” -3- “AAP” is selected in the list box.

Using the input low pass filter, interference on the signal input (X axis on the
AAP curve) can be filtered out.

Value range: 0.1 Hz — 1600 Hz TP cut-off frequency, default: Off,
Step width: doubling of the previous value
AAP input scale, text box [%]

Is ready for an entry if in the “Base Function” -3- group “APP” is selected in
the list box and “allow manual scaling” is selected.

The curve is compressed on the input side (X axis of the AAP curve) to the
percentage entered.

Value range: 0 % — 100 %, step width 1 %, default: 100 %

12

Ramp time, text box
For applications see online help using the TopControl <?> button
Value range: 0 — 86400 s; step sequence: 0.001 s; default: 0 s

Table 93

Parameters in the “Function Block” group.
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Conditions for AAP and user-defined curves
To be able to edit and create curves, certain conditions must be met.

General setup @

¥ General enable

Po
-
Base Function
- o3 fnas 1000
Uzerdefined oy _
80.0V; ,// \\

Repeat B ase Function Edit uzer defined... | B ,\\

™ continuovsly = — “0ov] /,/ N

‘o : allow marual o/ Y o

’ e sealing T T S e RS

Fig. 110 Condition for opening the windows for editing user-defined and AAP
curves.

Used Function Blocks, group

“General enable” in “General Setup” group must be selected.

1 | Atleast one selection from Voltage, Current or Power must be made.

If a selection is not made or “General enable” is cleared, none of controls in
the “Function Block” group box for editing are available.

Function Block, group

Depending on the “Used Function Blocks” -1- selected a corresponding
2 | function block can be selected in the list box.

The selection made here defines the reference value for the Y axis in the
editor window -5-.

Base Function, group

One of the following entries must be selected in the list box

User defined: —>The label for -4- changes to “Edit user defined...”
AAP curve: —>The label for -4- changes to “Edit AAP...”

<Edit user defined...>/<Edit AAP>, button

4 | The button changes its label and its function to suit the selection in -3-.
A window for editing curves is always opened using the button.

Window

5 | Depending on the selection in -2- and -3- the window for user-defined or
AAP curves opens.

Table 94  Conditions for user-defined and AAP curves.

GREGA TRON 2013-09-24 193/ 298 V00.06



TopControl application ‘
Manual — TopCon TC.GSS Tab — <FUNCGEN>

GREGA TRON 2013-09-24 194 /298 V00.06



TopControl application ‘
Manual — TopCon TC.GSS Tab — <FUNCGEN>

Creating user-defined functions
(“User defined Base Functions”)

“User-defined functions” are reference value functions in relation to the
time axis.

Edit user define

time walues select Function Block. ..

|relalive ﬂ Waltage ﬂ

edit Base Function

N | Time [relative | Woltage [ |
100.00

9 Expot tafile

0 Import fram file

Time prescaler

/O| 80 ug -

.g o Insert
: : ://///é:/
Hpoints: 3 [max 1000]

oot - - P @
EITIETE SRR ............ ............ ............ ............

OOt ............ ............ ........... @

: : : : /

AN e Boacoaoooaans B00a00000aa00 000000000000a0000tpa0a00 /:”
O ............ ............ ............ Ok

0.0Y : : : : Cancel

0.80 ¢ 1.60 = 240 ¢ 319 399¢ ——

Fig. 111 Function generator - example of a user-defined function.

time values, list box
relative: The time information for a point refers to the previous point.
1 | absolute: The time information for a point refers to the start of the
curve.
The selection has an effect on the position of points, see , -9-
select Function Block..., list box
2 | The list box contains the reference values that are selected in the “General
setup” group. See “Conditions for user-defined curves” Table 94, Seite 193.
edit Base Function, list
If the times specified are changed via the Time prescaler -8-, the time
3 | information is recalculated accordingly.
The amplitude of the reference value remains constant.
Edit points by double-clicking the line using the left mouse button.

The table is continued on the next page.
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Function indication
The curve of the values defined in -3- is displayed.

Selection, group

All All list entries are selected.
None All list entry selections are cleared.
Invert List entries that are not selected are selected.

All list entry selections are cleared.

<Export to file>, button opens dialog box
In the dialog box opened the entries from the list of points -3- can be saved as
a CSV file in a folder in the file system.

<Import from file>, button opens dialog box

In the dialog box opened the entries for the list of points -3- can be imported
from a CSV file in the file system.

Existing entries in the list are overwritten during the import.

Time prescaler, combined data entry box and list box

The entry or selection made here will affect the following points:
->The time value for the actual point (list -3-)
->New points entered.

The following specified values can be selected:

Specified value Value range (relative to the previous point)

50 us 0.05 ms — 3,27675 s

1ms 1ms-65535s

10 ms 0.01s—-10min +55.35 s
100 ms 0.1s-109 min+13.5s

1ls 0.02 min — 18 h + 12.25 min
3s 0.05 min — 54 h + 36.75 min

<Insert...>, button opens dialog box

A dialog box is opened for the entry of points. The input range for the time
values is dependent on the Time Prescaler settings -8-.

The maximum reference value depends on the performance data of the
TopCon GSS power supply.

The position at which new points are inserted depends on “time values” -1-:

In the case of “relative”:  >A new point is inserted at the end of the list,
if a point is not selected in the list -3-.
—>A new point is inserted in front of a selected
point in the list -3-.

In the case of “absolute”: The point is placed in the window as a function of
the time information in the list. If an entry for a time
value already exists, it is overwritten.

Value range: 1 point — 1000 points

10

<Delete>, button
Deletes all points selected in the list after a confirmation prompt.

11

<OK>, <Cancel>, buttons close the window
In the case of <Cancel> no changes are applied, while with <OK> the function
sequence is written to the TC.GSS power supply again.

Table 95 Parameters in the “Edit user defined Functions” window.
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Creating AAP functions

Unlike the so-called “user-defined functions” considered up to now,
which describe reference values in relation to time, in the AAP area the
dependency of one reference value in relation to another is considered.

The AAP characteristic curve is created with the aid of the TopControl
application (or using a custom program). Points can also be loaded via
a CSV file.

If you import function parameters via a CSV file, pay attention to the da-
ta series you have defined as the reference values for the input
(X axis) and the output (Y axis) so that you obtain the desired result.

The window for editing AAP curves has a similar structure to the win-
dow for user-defined functions and has the same functionality.

The various areas of the editor window are described below. For expla-
nations on the remaining controls, please refer to “Creating user-
defined functions”,see Table 95, Seite 196.

Function Block
edi... Baze Funchan

| Current j |AAF' j

Edit AAP Base Function

Repeat Base Function Edit 24P
{v \ N
Input type: ~ |—u— times I allow \panual
3 sealing
Woltage - @
edt Base Funchion
\ Selection
M| Input [¥] | Amplitude (4] |
1 00y ) 1004 Al || | e
2 200.00@ 10.00 &
3 60000 10.00 4 _met |
4 200.00Y 0.00 4
Expart ta file
Irnpart frar file
Inzert...
Hpoints: 4 [max 64) 4

12 @ ............. ............. ............. ............
104 3 : : :

B'J_\, .........
4'6 .........
: 0K
el | S f0000000000004 Pacoooaooooaog B 2 4
i] ; ; } 5 Cancel |
[l\-" 200°% 400 GO0 8004 1000

Fig. 112 Function generator example for creating an AAP function.
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1 edit..., list box
Selected reference value is used as output value (Y axis) -5-.
Base Function, list box and button

2 | Selecting “AAP” and clicking the “Edit AAP” button
opens the window for editing AAP functions.
See “Conditions for AAP and user-defined curves”, Seite 193
Input type, list box

3 | Selected reference value is used as input value (X axis) -4-. Reference values
that have not been defined in -1- can be selected.

4 |Read-only indication, X axis*
The reference value that has been selected in -1-.

5 |Read-only indication, Y axis'
The reference value that has been selected in -3-.

Table 96  Editing AAP functions.

The related parameter value is always limited by the performance data for the
device.
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7.4.8.4. Tab — <SCOPE>
User level: from Standard User

The Scope function is an easy to use “8-channel storage oscilloscope”.
It can record any of the internal digital parameters in the TopCon
TC.GSS power supply.

Among others, the following variable groups can be recorded using the
SCOPE function:

e Actual and set values
Voltage, current, power etc. (digital and analogue)

e Device-internal parameters, such as temperature, controller sig-
nals, system state/error signals, intermediate circuit voltage,
transformer current, internal 24 V supply, etc.

The firmware has an internal data buffer -2- for 8 x 1024 data words of
16/32 bits each. As a consequence up to four variables can be sampled
at the same time with the maximum frequency of 20 kHz.

TopControl acts as the user interface and provides control information -
4- to the SCOPE function -1- that runs continuously in the TopCon
power supply. The data are acquired in the power supply itself -2-. The
data -2- are then uploaded for display in the TopControl application -3-.

o+ TopCon
Power Supply

Fig. 113 Principle of the built-in SCOPE function.

The recording can either be started “immediately”, or after a certain
trigger event.

Characteristics of a trigger event:
¢ An event can take place before or after data recording.
e An event can react to a positive/negative edge.

The SCOPE function is used in various ways.

e Graphic analyse of the output values
(e.g. for recording load characteristics).

e Assessing/optimising the control behaviour.

e Troubleshooting/debugging.
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£ - [x]
CONTROL | STATUS | ERROR| FUNCGENm /NF\G | PROTECT | ADJUSTY | ADJUST 2 | ADIUST @4 PAREMEFERS | 1o | DEVICE INFD |
Spannungssprunge cfg <12.10.64> SICTR_betllaystem

Address: (x004d56 Select signal I

Scope value: TE.O0Y ¥ active
10 - | WD

Chatinel 2
FICTR_Actsystem

fddress: 000487 Select signall|

Scope value: 000 A v active
05 > | ADiy

Chatiel 3
sCTR_ActContrallerDut

Address: 0i004daa Select signall|

Scope value: 0 v active

50 - | /Div

Charnel 4

Address: Select signal|§

MR e s L 2 ) 5 .

cope value: v active
T4 015 fms = SCTRA_ActUspstem M=
Record time: 15360 ms W8 Addiess: 0:004d86 Select tigger. |

Achual value: 0 Level Start analys Upload data
| waitr Time: 1560 ms .
J Fecan Value: 5.8 Div Mode |Positive edge = Delay 4 60 ms Options ... File: »

10

&

Fig. 114 Overview of the <SCOPE> tab.

Scope display

1 | Indication of the signals that have been detected on the related channels -2-.
The values recorded can be zoomed and measured on the screen. See
“Scope display” group Fig. 115, Seite 201.

Channel selection

2 | 8 channels are available that can be indicated simultaneously on the display -
1-. Signals for recording can be defined in each channel. See “Channel’
group Fig. 119, Seite 205.

Control, group

3 | Triggering the measuring process, saving/loading the scope configuration and
the values to be recorded. See “Control” group Fig. 121, Seite 213.

Trigger, group
4 | Define the trigger signal, the trigger level and any delay as well as the trigger
edge on a signal. See Fig. 123, Seite 215.

5 Time resolution/sampl. Points, groups
Definition of the scope and temporal resolution by the number of points.

6 Status/Cursor, groups
Status indication for the scope and indication of the cursor position.

Table 97 <SCOPE> tab — overview.
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Scope display group
The scope display depends on the following factors:

e Number of channels selected.

e Resolution/scaling in X and Y axis.

e Zoom factor set.

|Spannungssprﬂnge.cfg <12;§LE.54> ﬂ o | Autqscalel
AN
10 : : : =eeae : B . AW
- ® T ] @@
eoms
B I S T D | L
Fig. 115 Scope display group on the <SCOPE> tab.
List box
1 | This list box contains the list of the scope configurations available and makes
it possible to quickly change between different recording configurations.
Default configuration:  “Scope configuration001.cfg”
<Zoomed>, button is only active if the zoom function is in use.
If zoom in use:
—>Button is green.

2 - Button is activated.

Button active If the button is clicked the display returns to the full indication
of the data.
—>The button is deactivated.

<Auto scale>, button

3 | Sets the zoom such that the curves shown are optimally indicated in both axis

ranges.

Display

Display with 4 curves and max. 4 comparison/reference curves.

Abscissa (X axis): represents the time axis.

4 | ordinate (Y axis): representation is dependent on the selected signal
variable. In the scope display many functions can be used
via the cursor (possibly with additional buttons). See
“Navigation in the scope display” Fig. 116, Seite 202.

Table 98  Parameters in the scope display group.
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Navigation in the scope display

Within the display it is possible to navigate, measure and zoom in/out
using the mouse, the keyboard or a combination of both. The position is
indicated using a cursor.
! 1 ot | s [i07R et

— Address: 0x004d8E Select signal

T ¥ M Scope value: 439.20% v active
allloo AL @ [ WDW*@
: |/ Charinel 2

e 7_<>// R i sICTR_AcHsystem
/\/\\m/«'\w Address: 0x004d57 Select signal

44 Scope valug: 0304 v active
0.5 - | BADEN
2
: Charinel 3
0 o i i \Vli siCTR_ActControllerCut
20ms Alms B0ims 1 5 140 Address: Ox004daa Select signal
I : : . Scope valug: 1890\ v active
: : \ ET @
L ry— R
. . . 1annel
[ Time: 10575 ms Q : :
Walue: 3.8 Div 5 tirlrres Select sianall

Fig. 116 Indication of the cursor position in the scope display.

The actual position of the cursor -5- in the scope display can be seen
from red cross-wires -1-. The Y axis position is indicated for each chan-
nel -2-, -3-, -4-. The X position for the time axis is equally applicable to
all signals recorded.

Element Function in the graphic

Hold left mouse button + Zoom box is drawn and the display corre-

drag diagonally spondingly zoomed on releasing the mouse
button.

Up to 5 zoom settings are possible.

Click right mouse button Reset zoom one setting.

->Previous view
back to the original view.

Turn mouse wheel Zoom in/zoom out in X and Y direction
(forward/backward)

[Ctrl] + Zoom infzoom out in X direction

turn mouse wheel

(forward/backward)

[Shift] + Zoom infzoom out in Y direction

Turn mouse wheel

(forward/backward)

Hold right mouse button + drag Move the area displayed as a function of the
Condition: cursor movement.

Zoom function already in use

Table 99  Zoom functions in the scope display.
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: Charnel 1
| J Zarred il ctlsystem
m @ %DRJ Agl.ﬂ[r:;:" Stlﬂéaitdﬁﬁ Select signal
Vet ////// = 5 y el T S Measwe dist: 558Y ¥ active

Channel 3
siCTR_ActContiollerCut

- Address: 0x004daa ///E}?I@al

Scopevaue 16107 W active M

8 |G v| /Div clive

Channel 3

14 GCTR_Act ISt
Address: 0R8Ge, Select signal
Measure dist: -28 ¥ active
B0 -] /Div

Channel 4

Fig. 117 Difference measurement with the aid of the scope and reading the
values.

Element Function in the graphic

[Ctrl] + click left mouse button Start difference measurement -4-.

The new reference point -1- for a
measurement is the actual cursor position
in the display.

Indication of the time difference:

A black line -2- appears that connects the
reference point -1- and a new cursor
position -3-.

Click left mouse button® Define new reference point -1-.

1
Hold [Cul] = Difference measurement indication -5- per
Release [Citrl] channel

Absolute measurement indication -6- per
channel

Click right mouse button® Reset difference measurement.

—>The black connecting line -2-
disappears.

—>0Original display

Table 100 Difference measurement via the display on the <SCOPE> tab.
! condition is a started difference measurement.
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Reference signals

5 B Channel 3
-3 DU BRI Bacaaaas A A oot oo e L0 ) SCTR AstConmollerDut
T ;o ST 7| Address: 0u004daa  Select signal

L S . N : : Scope value: <31 ¥ active
. 3 <

hocoooo000f l:;L, ........ % 0dBoooaoo e N L T () e

k) . : : . N
v 5 o . . Chaninel 4 @

Fig. 118 Moved reference signal and original signal.
Reference signals -1- are shown dotted.

The condition for the usage of reference signals is a defined reference
signal with which other signals can be compared.

See “set as reference signal” Table 109, Seite 214.
Reference signals -1- are shown dotted on the scope display.

Element + condition Function in the graphic

[Space] + right mouse button + drag | Move reference signal-1- (X axis)

[Space] + click right mouse button Reference signals -1- are moved back to the
original position.

[Space] Change the measured value indication -3-
per channel between cursor value for the
original signal -2- and reference signal -1-

Table 101 Using reference signals.

Channel group

Channels 1 to 8 are available for indicating signals on the scope
display. The input options are described for “Channel 1” as an example.

Standard signals are supplied with the TopControl. An important excep-
tion here for a single device or multi-unit system is the output values:
current, voltage, power and sense voltage.

Prepare a scope with the standard signals (current, voltage and control-
ler parameters) and send it by e-mail to Regatron support, if you need
assistance.

For an example of a standard scope see chapter 9.5, Seite 257.
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S Channek}/l/ //@

0| SCTR_Actsystem |
_ ., Addrezz: 0=2004d5E Selechsignal
- Scope walue: 76.00% IF active

M o v Whiv

5 ®

Fig. 119 “Channel1” group on the <SCOPE> tab.

1 | Channel X, Text read-only indication of the channel name:

£ Channel1-4

2 Select signal, button opens window -3-
To define the related signal variables for the channel.

Select signal, window

3 | Selection of the required signals or signal variables
For further information see “Select signal” Fig. 120, Seite 207.

active, check box

Value range:

several channels can be shown at the same time on one X axis.

0.001 — 100000 [unit]/div.; steps: 1, 2, 5 multiplied by the
related factor from 0.01 to 10000 in steps of ten

Selected: The related channel is activated and records data.
4 - A selection can be made in list box -5-.
—>Recorded data are shown on the display.
Cleared: The channel and its data indication are disabled.
Scope value, list box
The resolution for the ordinate (Y axis) is defined.
5 The unit is dependent on the signal selected. The resolution is normalised, i.e.

Scope value, read-only indication
Indicates the actual channel value at the time represented by the actual X axis
6 | position of the cursor
The unit indicated is dependent on the selected signal -3-.

Difference measurement indication if difference measurement is activated,
for further information see Fig. 117, Seite 203.

Address, read-only indication

7 | The address range in the memory in the TC.GSS power supply in which the
signal variable is saved. Indication of the address in hex code.

Signal name

8 | Indication of the signal name, e.g. “siCTR_ActUmodule” for the output voltage
from a single device.

Table 102 Parameters for the “Channel” group.
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“Select signal” window

The parameters for the standard scope signals and the usage of grid-
files are described using the <Parameters> tab, see chapter 7.4.8.8,

page 231.
F %]
e 1) N
L
+ Standard scope signals U
" Gridfile: | J Load Gridfile ..
" Varile: | Load Varfie ...
signal name | group | tupe | address | nate |
sibDC_Actlsense Act values SINT1E 0x00500E actual sensing voltage
siICTR_Actimadule Act values SINT1E 0004081 actual device output current
sICTA_Actsystem Act values SINT16 0004087 actual systemn output current
sICTA_ActPmadule Act values @ SINT16 0x004082 actual device output power
siCTR_ActPsystem Actvalues SINT1E 0:0040E8 actual spstem output power
siCTR_ActUmodule Actvalues SINT1E 0x0040E0 actual device output voltage
siCTR_ActU system Act values SINT16 0x004086 actual spstem output voltage
Actvalues -
Ref.values
State
sapayature 3
Filter Clear Select group  |Actvalues - I Ok j/ Cancel I

Fig. 120 “Select signal” window from <SCOPE> tab.

Gridfile:

Varfile:

Signal source, options, list box
Standard scope signals: default.

List with variable names/address allocations can be loaded
using the <Load Gridfile ...> button and displayed for selec-
tion in -2-.

Gridfiles are necessary for specific solutions and can be
requested from support if required.

See <Parameters> tab chapter 7.4.8.10, page 235

Only for use by the manufacturer.

Signal list

signal name:
group

type
address
note

Indication of the signals available that vary depending on the “Signal source” -
1-. Double-clicking a variable (line) selects this variable, closes this dialog box
and opens the main window again.

Alternatively: click once and press <OK> -3-

Name of the signal/variable

Group name of the signals. Every signal is allocated to a
group that can be indicated as part of the specific group
using -4-.

Variable type. Here 16-bit integer signed

Address in the memory in the TC.GSS power supply
Concise description of the signal variables

The table is continued on the next page.
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<OK>/<Cancel>, buttons

<OK> Accept the selected signal variable (blue background) and
3 return to the <SCOPE> tab view
->The signal variable is selected for the channel.
<Cancel> Return to the <SCOPE> tab view without applying a signal

variable to the channel.

Select group, list box

Only the variables that are part of the selected signal group are indicated in
the signal list -2-.

Mostly a group is divided into the variables for a single device (“..module”) or
for a multi-unit system (“...system”).

The following signal groups from the standard gridfile are available:

Act. values Group of actual values (output values).
4 Controller Indication of the active controller and its operation.
Ref. values Reference values, are defined internally in the device or via
an interface.
State Signal variables for the device status or system status, such

as READY, RUN, WARN, ERROR etc. A corresponding
output value is assigned to each status, see the description
in the “note” column in the signal list -2-.

Temperature Signal variables for the device-internal temperature at the
heat sinks for the IGBT and the rectifier.

Filter, text box

It is possible to enter individual letters. A search is made for the string entered
and the list updated immediately, independent of the position of the letters in
the variable name.

5 | Two colour states for the text box indicate the match status

Green String exists.
Red String does not exist.
White Filter is inactive, text box blank

Table 103 Parameters in the “Select signal” window.
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Description of the standard scope gridfile

The following signals are arranged as per their group membership
(“group” or “select group”) in the standard gridfile. See Table 103, Seite
208.

Actual device sense voltage
siADC_ActUsense | Value range: 0 — 4000; (4000 £ Nominal voltage)
Device role: Valid for master and slave

Actual device output current
siCTR_Actimodule |Value range: 0 — 4000; (4000 £ Maximum current)
Device role: Valid for master and slave

Actual multi-unit system output current.
£ The sum of all power supplies connected in parallel.

) Single device operation: Module current £ System current
SiCTR_ActIsystem

Value range: 0 — 4000; (4000 £ System nominal current)
Refresh: 300 us x number of slaves
Device role: Valid for master

Actual device output power
siCTR_ActPmodule |Value range: 0 — 4000; (4000 £ Nominal power)
Device role: Valid for master and slave

Actual multi-unit system output power.
2 The sum of all power supply powers.

Single device operation: Module power £ System power

SiCTR_ActPsystem |Valuerange: 0 -—4000;
(4000 £ System nominal power)

Refresh: 300 ps x number of slaves
Device role: Valid for master

Actual device output voltage
SiCRT_ActUmodule | Value range: 0 — 4000; (4000 £ Nominal voltage)
Device role: Valid for master and slave

Actual multi-unit system output voltage.
£ The sum of all power supplies connected in series.

In single device operation: Module voltage £ System voltage

siCTR_ActUsystem | Value range: 0 —4000;
(4000 £ System nominal voltage)

Refresh: 300 ps x number of slaves
Device role: Valid for master

Table 104 Description of the variables that are allocated to the “Act.values” group.
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Controller values group — “Controller”

Actual controller mode
The following controller modes are indicated:

Value “0”: Constant current (or constant power)
Value “1”: Constant voltage

bCTR_Const
VoltageModule

Actual controller correcting value pulse width modulation value

UIMOD_PWM_Ref Value range: 0-992; (992 £ 100 % operation)

Table 105 Description of the variables that are allocated to the “Controller” group.

Device temperature group — “Temperature”

SIADC_ActGRTemp Actual rectifier temperature

SIADC_ActIGBTTemp Actual IGBT heat sink temperature

Table 106 Description of the temperature variables that are allocated to the “Temperature”
group.
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Module current reference value for the module controller
In single device operation: £ Reflsystem after ramp and

SiCTR_Ref internal resistance correction
ImoduleAfterLimits | y/5ye range: 0 — 4000; (4000 & Maximum current)
Device role: Valid for master
System current reference value (set value)
Value range: 0 —4000;
Single device operation: 4000 £ Nominal device current
SICTR_Reflsystem Multi-unit operation: 4000 £ Nominal system current
Reference value via analogue, RS-232, HMI/RCU interface
Device role: Valid for master

Voltage reference value for the module controller
Single device operation: £ RefPsystem after ramp and

SICTR Ref internal resistance correction
PmoduleAfterLimits | Value range: 0 — 4000; (4000 £ Maximum
current)
Device role: Valid for master
Voltage reference value for the module controller
Value range: 0 —4000;
Single device operation: 4000 £ Nominal device power

SICTR_RefPsystem Multi-unit operation: 4000 £ Nominal system power

Reference value via analogue, RS-232, HMI/RCU interface
Device role: Valid for master

Module voltage reference value for the module controller
Single device operation: £ RefUsystem after ramp and

SiCTR Ref internal resistance correction
UmoduleAfterLimits | Value range: 0 —4000;
(4000 £ Maximum voltage)
Device role: Valid for master
System voltage reference value (set value)
Value range: 0 —4000;
Single device operation: 4000 £ Nominal device voltage
siCTR_RefUsystem | Multi-unit operation: 4000 £ System nominal voltage
Reference value Via analogue, RS-232,
HMI/RCU interface
Device role: Valid for master

Table 107 Description of the reference values that are allocated to the “Ref.values” group
(set values).
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Actual device state
Value range: 0-14;
2 £ POWERUP; 4 £ READY

eST_Mod_ActState 8 2 RUNNING; 10 £ WARNING
12 2 ERROR; 14 £ STOP
Refresh: 1ms
Device role: Valid for master and slave

Actual system state

eST_Sys_ActState Value range: 0 — 14; see eST_Mod_ActState
Refresh: 1ms

Device role: Valid for master

Device group error
uiOBS_Error Each bit (of a total of 16 bits) signifies an error category.
GroupModule However, decimal numbers are indicated.

Value range: 0 — 65535;

System group error

uiOBS_Error Similar to uiOBS_ErrorGroupModule
GroupSystem Combination of modules in master and slave devices in-
volved.

Table 108 Description of the states that are allocated to the “State” group.
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Control group

l’r? Mew configuration
Load configuration... @
CONTROL | STATUS | FUNCGEN SCOPE | CONFIG | PROTECT | ADJUST1 | ADJUST 2 | PAReMETH  Copy configuration
Cha
Spannungsspriinge.clg <12.10.64> | Autoseale| | ord
Adde
10 = = ; ;
1 @ ’SE Close configuration
0
8
: \ Cha Save configuration...
8 N O\ : i Save configuration & data... @
8T8 P PP W 77,1011 \ A Save configuration & data as copy..
: o)
L) [5G
» J Start analyze | Upload data 4 — Maniage corfigurations. . 7
=
_n iy _Dwtions . | File > | it :
d iy i
o = z Addn Set as reference signal 8
I SO PO . Scop!
50
. = E o Update adresses. .. 9
¥ Auto upload sfter recording is finished ] ddress e
I™ Auto restart analyse after upload is finished SOpe value: ¥ active
r m 0.1 -
Select igger.. |
¥ Hide reference channels when scope channels are hidden
I Reset zoom level after uploading data Level | 2000 ¥ Stattanalyse | Upload data
Hee =] Delaw [ 950 ms Opi File >
sttrchen B [ F

Fig. 121 “Control” group on the <SCOPE> tab and its submenus.

<Start analyse> <Stop analyse>, button

<Start analyse> Starts the recording process
—->Button changes to <stop analyse>
1 —>TopControl waits for a trigger event,
see “Trigger” group Table 110, Seite 216.

<Stop analyse> Stops the recording process
->Button changes to <Start analyse>

<Update data>, button

2 | Starts the transfer and indication of the data recorded from the TC.GSS power
supply to the TopControl application.

<Options...>, button

Opens the “SCOPE option” window with automation options.
Meaning of the check boxes if they are selected:

“Auto upload...” Transfer the data immediately from the TC.GSS power sup-
ply to the TopControl application. (Recommended)

3 | “Autorestart...” Recording is repeated immediately.
Optional restriction: only with trigger set

“Hide reference channels...”
The related reference signal for deactivated signal channel
is hidden. (Recommended)

“Reset zoom after uploading data...”
Indication is reset when new data are uploaded.

4 |<File>, button
Opens the submenu for editing -5-, -6-, -7-, -8-, -9-.

! Scope file is included in the list box. See Fig. 115, Seite 201.
The table is continued on the next page.
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New/Load/Copy and close configuration, submenu

“New ...”: Add a new scope configuration file. The <SCOPE> tab is set
to the default values.
“Load ..."": Loads a scope configuration with its data onto the <SCOPE>
5 tab from the computer’s file system.

Alternatively drag & drop can be used.
An entry is added to the list box.

“Copy ..."% The actual scope with its data is copied and indicated as a
new configuration file.
“Close ...”: Actual scope is closed after a conformation prompt.

Save configuration, submenu

The following save options can be selected:

6 | Only scope configuration parameters

Scope configuration parameters & data

Scope configuration parameters & data as copy

Manage configuration, submenu

7 | The “Scope configuration Manager” window is opened. Configuration files can
be loaded, saved and deleted.

To select files: click the related line using the left mouse button.

Set as reference signal, submenu

The reference signals are for comparisons that can be indicated in addition to
g |the actual signal data set.

Reference signals are shown dotted on the scope display.

For further information see Fig. 118, page 204.

Update adresses?, submenu
For experienced users.

If configurations were created for a different firmware version, the address

9 |allocation for the variables indicated may no longer be correct. Using this
menu item the addresses for the selected channel signals are applied from the
gridfile/var file to be selected (and therefore the related destination addresses
corrected).

Table 109 Parameters in the “Control” group
! Scope file is included in the list box. See Fig. 115, Seite 201.
%f the scope configuration actually displayed does not match the firmware, a
warning is output. Contact support!

“Trigger” group

A scope trigger is defined and activated. As soon as the defined trigger
event occurs -2-, data are recorded for the scope display; the trigger
signal itself does not necessarily need to be recorded on the scope.
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The signal data flow in the TC.GSS power supply is cached similar to a
storage oscilloscope. During the recording the TopControl application
does not need to be connected to the power supply.
After the end of recording, the signal curve can be loaded into the
TopControl application and the data displayed in the scope window -3-.

e In case of Trigger Delay time > O:
The trigger event occurs inside the scope window -3-.

¢ In case of Trigger Delay time < O:
The trigger event occurs outside the scope window -3-.

A_—/_ %’)

0 <
Trigger Delay time >0

h 4

time t

S
0 <+ - >
Trigger Delay time <0 time t
Fig. 122 “Trigger” group — meaning of the Trigger Delay time.
-1- Signal; -2- Trigger event; -3- Scope window.

CONTROL | STATUS | FUNCGEN SCOPE | CONFIG | PROTECT | ADJUST1 | ADJUST 2 | PARAMETERS | 140 | DEVICE INFO |

Channel 1
Spannungsspringe.clg <12.10.64 =l SCTR_ActUsystem
Address: 0x004d36 Select signal
10§ a t : . Scope value: TE.O0Y v active

10 ~ | W/Div

Hzampl. paints Time resolul

B S ddec
I g a
tic Trigger 4 Scope value: | v active
1024 015 |me T CeCTR_ActUsysten 0.1 «| /Div
Recard time —CAddress: 04004096 St g @

Shatus Cursar : —

. . L ctual walue: 0 Lewvel 20.00C Start analyse Upload data
J “ait for igger | | Time: 1 ©
| Resord ot A Mode [Positiveedge v|  Delay [ 4350-ms || s File >

Fig. 123 “Trigger” group with controls.

'

GREGATRON 2013-09-24 215/ 298 V00.06



TopControl application ‘
Manual — TopCon TC.GSS Tab — <SCOPE>

Read-only indication

1 | The trigger signal actually used is indicated.
The signal variable is defined via “Select Trigger” -7-.

Address, read-only indication in hex

2 | Address of the TC.GSS power supply memory.
The address is defined by the signal variables, see -7-

Actual Value, read-only indication
3 | The actual ordinate value (X axis) for the signal variables indicated in -1- is

indicated.

Mode, list box

Selection how the trigger is produced.

Immediately The trigger is to be immediate, without delay, trigger thresh-
4 old etc.

->Text boxes -5- and -6- are deactivated for the entry.
Positive edge  On a positive edge on the trigger signal.
Negative edge  On a negative edge on the trigger signal.

Delay, text box, unit dependent on Time resolution

A scope recording is not to start on the occurrence of the trigger event, but
with a delay or even before.

5 |Delay negativ.  Scope output starts with a delay after a trigger event.
Delay positiv Scope output starts in advance of a trigger event.

The value range and its unit are dependent on the time resolutions and sam-
pling rate selected in Table 111, Seite 217.

Level, text box
Entry for a threshold; the unit is dependent on the signal selected.

Trigger event: the threshold is reached.
-> Start of scope display, with delay selected -5-

Select trigger, button

7 | The “Select signal” window is opened to select a trigger signal. For further
information see Table 103, Seite 208.

Table 110 Parameters in the “Trigger” group.
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“Time resolution” and “#sampl. points” groups

@ ttsampl.points | -~ Time resolution —

‘:\\W I_Dﬁg
Record tme: 51.20 Ho sl N i

Fig. 124 “Time resolution” and “#sampl. points” groups.

#sampl.points, text box

Number of measurement points (MP) on a signal curve that are saved.
1 | The more measurement points are saved, the longer the transfer from the
memory from the memory in the TopCon to TopControl will take.

Value range: 1 - 1024 MP; default: 1024 MP; step width: 1 MP

Time resolution, text box
Period between two measurement points -1-

2 The value range is dependent on the unit selected -3-
Value range: 50 ps — 3276.75 min.
3 Time resolution, list box

Selection between ms, s, min.

Record time, read-only indication

4 | The maximum recording time is the product of “Time resolution” -2- and
“#sample. points” -1-

Table 111 Parameters for the “Time resolution” and “#sample.points” groups.
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“Status” and “Cursor” groups

@ - Status
— ! _] Wailt for trigge:
@VJ Record [39%)

J—Slalus T l @
r_‘ Wait for tigger || Time: 27.75ms o
12_.‘ Record (39%) || Value: -0.0 Div l

Fig. 125 *“Status” and “Cursor” groups — read-only indication.

Wait for trigger, read-only indication

As soon as the recording process has been opened via “Start Analyse” and if
1 |immediate start was not selected (immediately mode),
the scope waits for a trigger event.

Indicator: Orange read-only indication.

Record (X %), read-only indication
o | Greyindication Recording not activated.

Green indication Recording activated, % indication of the recording time up to
now, see “Record time”, Table 111 Seite 217.

Cursor, group
3 | Indicates the actual position of the cursor cross-wires.
See navigation in the scope display Fig. 116, Seite 202.

Table 112 Parameters in the “Time resolution” and “#sample points” groups.
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7.4.8.5. Tab — <CONFIG>
User level: from Advanced User

The “CONFIG” (Configuration) tab contains various parameter fields
with which the power supply’s internal values can be changed.

For instance the parameters for the P, | and D control terms can be dis-
played, internal filters and the behaviour on load shedding modified. Al-
so the behaviour in relation to sense errors can be configured.

The controller parameters are set from the factory such that they cover
a load range as large as possible. If necessary, these parameters can
be adapted to special loads to optimise the controller dynamic behav-
iour.

If necessary the parameters can be optimised on site by experts from
the sales partner or the manufacturer.

¥ TopCantrol ¥4.01.70 (Device on COM1 @38400Baud: TopCon CTR V4.2x / GSS) [9l=.3
File Window Info

COMTROL | IBCCONTROL | STATUS | IBCSTATUS | ERROR | FUNCEEN | SCOPE PROTECT | ADJUST1 | ADJUST 2 | ADJUST 04| PeRAMETERS | 14/

e =
Taget | E|

VokageO1  Cument Power 01 Voltage Q4 Cument04  Power 04

PGan: | 0002 200+ 1000+ | zu;uﬁ | e [ 2000

—

=]
1Gaine | 2+ oaf [ 00 | 0 | 18] |

- - Vokage slope: 12500 Vims
T [ [

=i g |

- - m =] Curend skpe atstatu | 20005 a/me
Feediwd: 0 0] 0] 0] g |
P-Adaptiv mnj [ Cument slope: 2000 Adms
IHadaptiv. 200+ DE
Load ejection 2

Abowed slave curent enox = x

r

Cunrent difference Q1 18 A

Masimum Py Q1:

¢ 2000 v
Caniet fioquency | 20kHz

@,

IEyslmEm{-;malim | store setings | Refesh display

Fig. 126 <CONFIG> tab — parameters.
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Controller, group
Controller parameters for voltage, current and power control
P-Gain Proportional term for the gain (constant) for operating state
Q1 and Q4
I-Gain Integrating controller term
For operating state Q1 and Q4
1 D-Gain Differential controller term
T1 Delay term for the D-gain
Feedfwd Portion of the input that is forwarded directly to the output.
For operating state Q1 and Q4
I-Adaptiv* Additional gain in the lower current and voltage range.
P—Adaptiv1 Additional gain in the lower current and voltage range.
Load rejection, group
Current difference
Control difference value (current here). If the limit value set
is exceeded, the control value is set to Maximum PWM.
If the output current from the power supply drops by more
than the threshold given within 50 ys, the power stage is
2 immediately returned to the % value given for the actual op-
eration. This feature is useful to avoid voltage rises that are
produced on fast load changes. The value should not be se-
lected too small, as otherwise the regulation will be poor.
Maximum PWM Maximum pulse-width modulation [%] is activated as control-
ler value if the current difference exceeds the limit value
specified.
Voltage sensing, group
3 For further information on the parameters see Table 114,
Seite 223
Filters, group
Analog input bandwidth: cut-off frequency for the analogue output filter
4 | (actual values)
Analog output bandwidth: cut-off frequency for the analogue input filter
(set values)

Parameters on the <CONFIG> tab.
The non-linear characteristic can be partially compensated by the additional gain
The table is continued on the next page.
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£ TopCantrol ¥4.01.70 (Device on COM1 ®38400Baud: TopCon CTR V4.2x / GSS)
File Window Info
CONTROL | IBCCONTROL | STATUS | IBCSTATUS | ERROR | FUNCGEN | SCOPE PROTECT | ADJUST1 | ADJUST 2 | ADJUST 04| PaRAMETERS | 14| »
onti /‘\/~ y.,
= =
Voltage 01 Power 01 Voltage 04 Cunent 04
pos [ Po0 [ a0y [ o [ 20z [ w3
teie [ AH[ Wy [ wg [ owm [ w

Cunent siope at startup:
Cunent slope:

Caniet fioquency | 20kHz

<CONFIG> tab — parameters.

<CONFIG> tab — parameters (continued)

Slopes, group

Ramps for limiting the set value slope, these do not change the set values and
have no effect on the controller.

With the internal function generator the ramps are used to limit the rate
change of the function.

5 Voltage slope at startup: (Ramp) Steigung = ‘:—l: with “VOLTAGE ON”
Voltage slope: (Ramp) Steigung = ';—lt]
Current slope at startup: (Ramp) Steigung = % with “VOLTAGE ON”
Current slope: (Ramp) Steigung = %
Slave characteristics (Matrix configuration), group
Parameters for the optimisation of the control behaviour in multi-unit opera-
tion.
Can only be set on the master device in the multi-unit system.
Allowed slave voltage error* Entry of the deviation allowed in [%0]

5 from the set value for the output voltage.

Allowed slave current error* Entry of the deviation allowed in [%0]
from the set value for the output current.
Turn off slaves on no-load If selected:

If a load is not connected,
the slaves are shut down.
Master device remains in operation.

Parameters on the <CONFIG> tab.
The table is continued on the next page.
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Buttons

<System Configuration...>, button opens a new window
The “Multi-module system configuration” window opens to make settings for
the multi-unit system. See Fig. 128, Seite 224

7 | <Store settings>, button
Settings made on the <CONFIG> tab are permanently saved. The actual
parameter set is saved from the RAM to the flash PROM in the TC.GSS
power supply.

<Refresh display>
The indication on the tab is manually refreshed.

Inverter, group

The following parameters are exposed only for the customer support .
Make no changes, without previous contact with the customer service

DC Link Reference:Voltage set value of DC link voltage
8 Value range: 0 ... 800 V, default: ~Unowm

Carrier frequency: Switching frequency
The output ripple changes accordingly of the frequency
choice
Value range: 8 kHz, 12 kHz, 16 kHz, 20 kHz

Table 113 Parameters on the <CONFIG> tab.
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“Voltage sensing” group

Condition for the usage of the sense function:
e TC.GSS power supplies not connected in series
e Connection of the interface to the overall circuit

Activation of the sense function has an effect on the display of the fol-
lowing tabs:

e <CONTROL> tab
e <STATUS> tab

For further information on the hardware, sense activation and its effects
see chapter 4.3.1, page 41.

Voltage sensing————= - Vola = >
" g8 sensing og
Use sense input [ Max. voltage drop 3 Y b Use sense input ¥ Max. voltage diop U.DUEC Y

Sensing enor

Error level = v Error level .00 v

Dbserve voltage diop [
Errar delay 3 ms Q A~
//, D

Fig. 127 “Voltage sensing” group — parameters.

Use sense input, check box

Selected: Function is switched on. All entries and check boxes for
“Voltage sensing” can be edited.

1 The following changes occur on the tabs:

—><CONTROL> tab labelled with sense

><STATUS> tab - sense parameters available

Cleared: Function is switched off

Max. voltage drop, text box

Maximum voltage compensation. The output voltage Uy, is as a maximum =
2 | Ugey + Max.Voltage drop,

where the reference value Usg, is defined via TopControl, analogue interface,
HMI/RCU or internally via the function generator.

Observe voltage drop, check box

Selected: Monitoring of the voltage difference Uyy - Usense
3 —>“Error level” /’Error delay” text boxes are activated.
Cleared: Function is switched off

->“Error level” /’Error delay” text boxes are deactivated.

Error level, text box

4 | |f the threshold set for the voltage difference Uy - Usense. IS €xceeded, the
device switches to the error status.

Error delay, text box

5 | An “Error level” must be present for the time set before the device switches to
the error status.

Table 114 Parameters in the “Voltage sensing” group.
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Multi-module system configuration dialog box
The following conditions must be met for multi-unit system operation:
e Entries are made on the master device in the multi-unit system.

e The master-slave principle on all devices involved in the multi-
unit system see chapter 4.4.3.3, page 61.

& TopControl V4.01.68.79(Device on COM1 @38400Baud: TopCon CTR V4. 2x) ———
Multi-modg pstem configuration
opCon S~
ster rise

Number of devices inrline:

File window Info
CONTROL | STATUS | ERROR | FUNCGEN | SCOPE || CONFIG | PROTECT | ADJUST 1 | ADJUST 2 | ADJUST

Contioler S

onlioler ~
Current (1 Pawer 01 Yoltage (4 Cu Power 04 Number of parallel lines:

Bllowed slave vollage encr = =

Curent difference 011: 000 A Allowed slave current ertor - =
Masimur oM @1 =] % =
Voltage sensing
Use senseinput [ Max. valtage drop | — v

Eror level = v

Error delay = m

Store satings | Refresh dislay |

Fig. 128 The “Multi-module system configuration” dialog box is opened via
the <CONFIG> -1- tab by clicking the <System Configuration...> -
2- button.

<System>, list box

Single Device  Device on its own.
—~>Hidden: -4-, -5-

Multi-Load Although devices are remotely controlled from the master

3 device and they are connected via CAN, their power outputs
are not connected together.
Each slave device has its own load. Identical set values are
specified for each device.
—>Visible -4-

Matrix See Table 116, Seite 225.

<Number of devices in-line>, numeric box
Number of device in a multi-unit system that are connected in series.

5 | <Number of parallel lines>", numeric box
Number of device in a multi-unit system that are connected in parallel.

6 |<Enable>% check box for TC.LIN

7 | <Current Range>?, list box for TC.LIN

Table 115 Parameters in the “Multi-module configuration” dialog box on the <CONFIG> tab.
! See Table 116, page 225 for examples.
2 Visible, if the TC.LIN option is fitted.
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The following combinations of the <Number of devices in-line> -4- and
<Number of parallels lines> -5- entries from Table 115, Seite 224 yield
the following matrix.

Sl
(000 =
L @
T T
T®
T T
T
Tl
. 3) =

&/

Fig. 129 Example multi-unit operation of TC.GSS power supplies.
It is not possible to determine the position of the master device
from the matrix illustration. However, the master device always has
the address AH= 0 and AL=0.

4 serial 4 parallel 2x2 devices |3x2devices
Setting devices devices as matrix as matrix
-1- -2- -3 -4-
<Nu.mbe.r o.f 4 1 ) 2
devices inline>
<Number of 1 4 ) )
parallel lines>

Table 116 Example entries for multi-unit system configuration.
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7.4.8.6. Tab — <PROTECT>

CAUTION

User level: from Advanced User

On the <PROTECT> tab all limit values can be set to protect a load
connected, and also the internal modules from overload.

Example I’ parameter

The integral of the load limit from the semiconductors defines the max-
imum current allowed in a semiconductor that is allowed to flow through
the semiconductor in a limited time before the semiconductor is dam-
aged.

A limit value for a load can be derived from this parameter. The square
of the current is included in the calculation.

Calculation example for the Error Limit
ILoadnom : NOominal current for the load e.g. 100 A
lLoadmax : Maximum overload current: 150 Afor5 s

= Error Limit =t * (IEaStMax - IfastNOM)
= 55 % (1502A2 —1002%A4%
= 62500 A%s

Damage to the load possible!

Modified parameters can change the various safety limits for the
TC.GSS power supply to such an extent that the following damage may
result:

e Damage to a load connected.
Avoidance:

= Before you change parameters, make sure that these chang-
es are really necessary.

= Contact support before you make changes to parameters.

= Check your parameter changes for mistakes before you save
them to the TC.GSS power supply.
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z TopControl ¥4.01.68.79(Device on COM1 @38400Baud: TopCon CTR V4. 2x)

File Window Info
CONTROL | STATUS | ERROR | FUNCGEN | SCOPE | COWFIGY PROTECT NapjusT1 | ADJUST 2 | ADUUST G| PARAMETERS | 1.0 | DEVICE INFO |

Fo000=+
Enor delay: 0.00-:
“Warn fimit 500,00~

=3 =

W/ain delay 000

Ennar it 000~
Enor delay: 000

£0.00-

an

didils

ERE- B

0.0

1E

ain
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a0, UUJ;I

Enrar it {ouf-inor; 0003 4z

®
@
@ y

/

/
StoreGebttings Fefresh display

Wan i £ fiouf inon?: 000 A

Fig. 130

<PROTECT> tab — parameters.

Error limit

Warn limit

Error delay

Warn delay

Overvoltage, overvoltage with following text boxes

Threshold from which the device switches to the error state.
Value range [V]: 0 — 1.1 *Unowm:

Min. period for which the “Error limit” must be exceeded
before the device switches to the error state.

Value range [ms]: 0 — 1638.35;

Threshold from which the device switches to the warning
state.

Value range [V]: 0 — 1.1 *Uyowm:

Min. period for which the “Warn limit” must be exceeded

before the device switches to the warning state.
Value range [ms]: 0 — 1638.35;

Error limit

Warn limit

Error delay

Warn delay

Overcurrent Q1, overcurrent in Q1 operation with following text boxes
The meaning is similar to the boxes in -1-.

Value range [A]: 0 — 1.1 *lya
Value range [ms]: 0 — 1638.35;
Value range [A]: 0 — 1.1 *lyax.
Value range [ms]: 0 — 1638.35;

Error limit

Warn limit

Error delay

Warn delay

Overcurrent Q4, overcurrent in Q4 operation with following text boxes
The meaning is similar to the boxes in -1-.

Value range [A]: 0 — 1.1 *lyax
Value range [ms]: 0 — 1638.35;
Value range [A]: 0 — 1.1 *lyax.
Value range [ms]: 0 — 1638.35;

The table is continued on next page.

GREGATRON 2013-09-24

2271298 V00.06




TopControl application ‘ ‘
Manual — TopCon TC.GSS Tab — <ADJUST 1>

I’t, with following text boxes
For explanation and example calculation see “Example 1’ parameter ,
Seite 226
4 Currentinom  Nominal value for the load connected
Error limit Threshold that causes an overcurrent error.
Value range is device-dependent. (time value required)
Warn limit Threshold that causes an overcurrent warning.
Value range is device-dependent. (time value required)
Store settings, button
5 Settings made.on the <PROTECT> tab are permanently s_aved. The actual
parameter set is saved from the RAM to the flash PROM in the TC.GSS pow-
er supply.

Table 117 Error and warning thresholds on the <PROTECT> tab.

7.4.8.7. Tab —<ADJUST 1>
User level: from Power User

Any adjustments to the measured value acquisition on the inputs and
outputs necessary during the test and setup phase for the TopCon GSS
power supply can be made using the parameters on the <ADJUST 1>
tab.

For further information on analogue remote programming, see chapter
7.2.4, page 123Seite 123.

CAUTION Damage possible due to decalibration!
Changes to the parameters can cause damage to the load connected:

e The control circuit may overshoot, which will involve current
and voltage spikes that can irreparably damage the semi-
conductors.

e Damage to a load connected due to excessively high
voltage, current or power steps.

e Incorrect or imprecise display is possible.
Avoidance:

= Before you change parameters, make sure a calibration is re-
ally necessary.

= Contact support before you make changes to parameters.

= Check your procedure for the calibration again before you
save modified parameters on the TC.GSS power supply.
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In the TopControl application the analogue input signals on interface
X105 are allocated the following numerical values as set values that are
displayed on the tab:

Input/output signal -10 V £ -4000 numerical value
Input/output signal 0 V £ 0 numerical value
Input/output signal 10 V £ 4000 numerical value

In the case of recalibration, please contact Regatron support.

File Window Info
CONTROL | IBC CONTROL | STATUS | IBC STATUS ‘ ERROR | FUNCGEN | SCOPE | CONFIG | PFNJTECTI ADJUST || ADJUST 2 | ADJUST Q4| PARAMETERS | IR

Analog mm«u\ Messurements N\
< AN
B 2 [T%14=] Gan

Vokage = 6 Voltage —
18- [T672=] omset v

[ 2753 G [T5201=] Gan n

Current r Curent =
193] Offset 14072 Offset 02 A
772
Power FHZ] Gen 10 Ciacs ey \:::\
0= ofteet ™ Manual D/A contiol y
27201 = _ [Taes=]
-_— 7202 Gan Votage [0 i
esi = 1 5] Offset

; [T3460=] Gan
Curtent 0 f—
| | %7+ Offset

@/Ooﬂe oS

Fig. 131 Overview of <ADJUST 1> tab.

Analog reference inputs, group

Adjustment of the analogue inputs on interface X105 for voltage, current,

1 power and internal resistance. The maximum and minimum signal level on the
analogue input X105 is calibrated using the gain and the offset.

The indication on the right shows the numerical value actually measured.

Measurements, group

2 | Adjustment of the indication for the voltage and current measured value ac-
quisition indication via the arrow buttons.

The related actual normalised value is indicated on the right.

Analog outputs, group

Adjustment of the analogue outputs on interface X105 for voltage and current.
3 | The maximum and minimum signal level on the analogue output X105 is cali-
brated using the gain and the offset.

The “Manual D/A control” check box switches on the manual calibration. I.e.
the “Voltage” and “Current” values are output on the analogue outputs.

Store settings, button

4 | Settings made on the <ADJUST1> tab are permanently saved. The actual
parameter set is saved from the RAM to the flash PROM in the TC.GSS pow-

er supply.

Table 118 Overview of the <ADJUST 1> tab.
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7.4.8.8. Tab — <ADJUST 2>
User level: from Power User

The necessary internal adjustments can be made during the test and
setup phase for a TopCon using the parameters on the <ADJUST 2>
tab.

CAUTION  Damage possible due to decalibration!
Changes to parameters can cause damage to TC.GSS power supplies:
e Damage to a load connected due to excessively high
voltage, current or power steps.
e Incorrect or imprecise display is possible.
Avoidance:
= Before you change parameters, make sure a calibration is re-
ally necessary.
= Contact support before you make changes to parameters.

= Check your procedure for the calibration again before you
save modified parameters on the TC.GSS power supply

0 In the case of recalibration, please contact Regatron support.

E3 TopContral ¥4.01.70 (Device on COM1 @38400Baud: TopCon CTR ¥4.2x / GSS)
Fie Window Info

CONTROL | IBC CONTROL | STATUS | 1BCSTATUS | ERROR | FUNCGEN | SCOPE | CONFIG | PROTECT | ADJUST 1 ADJUST 04| PARAMETERS | 14| *

=] Gan
IB?AJ ffset

5045 Gain 4498
Volage | Voltage

e 283 Vv

@

Senze voltage measurement || DC link voltage measurement

Store shaings ‘

Fig. 132 Overview of <ADJUST 2> tab.
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Sense voltage measurement, group

Calibration of the sense.

1 | The maximum and minimum sense voltage is calibrated using the gain and
the offset.

The indication on the right shows the allocation between the actual measured
value and the sense voltage.

DC link voltage measurement, group

Calibration of the intermediate circuit voltage measured value.

2 | The maximum and minimum intermediate circuit voltage is calibrated using
the gain and the offset.

The indication on the right shows the allocation between the actual measured
value and the sense voltage.

Store settings, button

3 | Settings made on the <ADJUST 2> tab are permanently saved. The actual
parameter set is saved from the RAM to the flash PROM in the TC.GSS pow-

er supply.

Table 119 Overview of the <ADJUST 2> tab.
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7.4.8.9. Tab —<ADJUST Q4>
User level: from Power User

The necessary internal adjustments can be made during the test and
setup phase for a TopCon TC.GSS power supply using the parameters
on the <ADJUST Q4> tab.

The maximum and minimum parameter value is calibrated using the
gain and the offset.

The indication on the right shows the allocation between the actual
measured value and the voltage.

The value for the offset or gain can be set in the boxes while the actual

parameter set is displayed on the right.

CAUTION

Damage possible due to decalibration!

Changes to parameters can cause damage to TC.GSS power supplies:

Damage to a load connected due to excessively high volt-
age, current or power values.

Avoidance:

= Please contact Regatron support first if you are uncertain.
= Check changes to parameters for safety’s sake, prior to sav-

ing to the TC.GSS power supply.

In the case of recalibration, please contact Regatron support.

z TopControl V4.01.70 (Device on COM1 @38400Baud: TopCon CTR V4.2x / GSS)

Adyust intemal ADC
R e e

File Window Info

CONTROL | IBCCONTROL | STATUS | IBCSTATUS | ERROR | FUNCGEN | SCOPE | CONFIG | PROTECT | ADJUST 1 | ADVUST 2 jf ADJUST Q4 |l PARAMETERS | 1.4/ >

I ©

Secondary tiansformer cunent
| 8-+ Offset 012

Adpust phases r?nl?enls

o]

@

02471+ Gan
L1 voage —

Reactor current [negative!)

System cunent

[ 2132 Offset

OZISBj Gan
ZB&Sj Offset

L2 vokage

[ 02457+ Gan
L3 vohage —

j
A |
4 ] = -
Output curtent 04 (negativel) = m Gan
L2 cument — 008 A
5300  Gan =
System curent IFB [ d =
0 Offsat 0.22 —
[ 00618 Gan
[ —~ 1246 L3 current r = 003 A
WR DC curent IF8 m—;c ] @ =

ey 0
2385 4{ Offset

6.76 v

3N v

004 A

g
@
©
2

Fig.

133 Overview of <ADJUST Q4> tab.
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Secondary transformer current

Current on the secondary side of the transformer.
Effect on the Current sek indication on the <STATUS> tab *

Reactor current (negative)

Current in the storage choke for the booster.
Effect on the “Current L” indication on the <STATUS> tab *

DC link voltage

Intermediate circuit voltage.
Effect on the “DC link voltage” indication on the <STATUS> tab *

System current
Specified current Izer 0n the analogue interface X105.

Clamp voltage

Voltage at the charging capacitor for the booster.
Effect on the “Voltage Clamp” indication on the <STATUS> tab *

Output current Q4 (negative)
Actual value for the output current.
Effect on the “Output current” indication on the <STATUS> tab *

System current IFB

The actual value of the output current is determined via a current sensor on
interface X108.

WR DC current IFB

DC term on the AC side.
The DC term should always be 0 A.

Phase voltages

Phase voltage for each phase L1, L2, L3
See Uy 0N the <STATUS> tab’

10

Phase currents

Phase current for each phase L1, L2, L3
Effect on the Imax indication on the <STATUS> tab *

11

Store settings

Settings made on the <ADJUST Q4> tab are permanently saved. The actual
parameter set is saved from the RAM to the flash PROM in the TC.GSS pow-

er supply.

Table 120 <Adjust Q4> tab

! For <STATUS> tab overview see chapter 7.4.8.2, page 178.
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7.4.8.10. Tab - <PARAMETERS>
User level: from Power User

The <PARAMETERS> tab is used to modify internal control parame-
ters. TopCon is a reactive system that communicates with other sys-
tems (e.g. user interface) via these control parameters. These control
parameters are saved in so-called gridfiles.

Gridfiles contain the allocation of variable names to the actual hardware
addresses used in the controller. This allocation may change on firm-
ware version changes. The variable/address allocation can be edited
via the <PARAMETERS> tab.

Appropriate gridfiles are provided by Regatron support.

CAUTION Damage to the TopCon power supply possible!

e Modified hardware addresses can cause the system in the
TopCon GSS power supply to crash continuously.

e Modified parameters and variables can change the safety
limits in the TopCon GSS power supply, which can cause
damage to the device.

Avoidance:

= Please contact Regatron support first.

= Only make changes that are absolutely necessary.

= Make changes carefully, take your time with the changes.

= If the firmware and gridfile version do not match, a warning
appears. Contact support immediately.
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File  Window  Info
CONTROL | STATUS | ERROR | FUNCGEN | SCOPE | CONFIG | PROTECT | ADJUST1 | ADJUSL.2 | ADJUST 04 0| pEwesiyED

Gridkle: | | | Name fiter | 2 Displaed gioup

BChve 7 name ["oroup [ pe SaaresS . walie | nots | Brsicat o L [y <]
stDC_ActUsense Act values SINT16 N\ Dx00500E 0 actual sen. Module voltage
SICTR_Act module Act values SINT16 T n 0 actual devi Module current _Teage state |
SICTR_Act spstermn Act values SINT16 0 0 actual syst. Systern cument Allon | Al off
=ICTR_ActPmodule Act values SINT1E O 0 actual dewi Module power 070 vars
SICTR_ActPsystem Act values SINT16 0=004D 85 0 actusl syst. Systemn power
SICTA_Actl module Act values SINT1B 0004080 0 actusl devi..  Module voltage I shows verity
SICTR_ActU spstem Actvalues  SINT1E  0x004D86 0 actuslsyst..  System voliage I” physvales
bCTR_ConstvoltageModulz  Contraller UINTTE  0x004DC7 0 contioller...  Mone L sont ead
LiMOD_Pwik_Fief Controller UINTTE 04005051 0 contioller 0. Mone
SCTR_Refimoduledfterlimits  Refvalues  SINT1E  0x004D91 0 intenal cur..  Module current
SICTR_Fieflspstem Fiefvalies  SINT16 0004058 0 imterface o Sstem curent Wite
SCTR_FRefPmoduledfterlimits  Refvalues  SINT16  0x004D52 0 intemal po..  Module power
SICTR_FRiefPsystem Fiefvalues  SINT1E  0x004D53 0 inteface p..  System power
SICTR_RefUmoduleftsrLimits  Refvaluss  SINT16  0x004D50 0 internal wol..  Maduls voltage
SICTR_FRiefUsystom Fiefvalues  SINT16  0x004DS7 0 interface v... Spstem voltage CopyEEtcFlash
e5T_Mod_ActState State UINTTE  Ox004FE4 0 device stat..  More l
eST_Sps_sctState State LIMTI1E 0x004FE2 0 spstern stat None -
uiDBS_ErorGrouphd odule State UINT1E 0x005240 0 device emo. MNone
LDBS_EnorGroupSystem State UINT16 0x0052C0 0 spstem emo...  MNone Qaiicbles >
SbDC_ActGATemp Temperature  SINT16G 0x00500F 0 actual recti Temperature i

Gridfle: Gricfle001.0r3

Version: . Date: 20.04.2011. Header: Giidfie, . Regalion AG. Switzerland
Devics Version _unknown

Fig. 134 Overview of the <PARAMETERS> tab.

1 Parameter list
The characteristics of the parameters in a gridfile are shown in list form.

Filtering and grouping
2 | The parameter list -1- can be grouped and filtered such that certain signals
are hidden or shown. See Fig. 136, Seite 239.

TopCon memory

By clicking the related button an edited parameter list can be written (“Write”)
3 |tothe memory in the TopCon GSS power supply, and verified (“Verify”) or
read (“Read”).

For repeated reading from the memory, the “cont. read” -2- check box must be
selected.

4 Factory
Only for use by the manufacturer!

Factory

5 | Only for use by the manufacturer or only in consultation with Regatron.
It is possible to insert new parameters or edit parameters manually.

6 <Gridfile>, button opens new submenu
Gridfiles can be loaded and saved, see Fig. 137, page 241.

Read-only indication

7 | Indicates the location of the actual gridfile in the file system and the firmware
version that matches the gridfile is shown beside “Device Version”. Gridfile
and firmware version must match.

Table 121 Overview of the <PARAMETERS> tab.
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Parameter list

active / name | gqreup | type | address | vAlue | riote | physical ref. |
Q\si.ﬁDE_ﬂctU §ense Act\values SINT‘{B DHDDE\}E\IDE D actual cen... Module\ voltage
| SCTR_Actimadule Actviues  SINTIR  DW004DR1 0 sctusldevi.  Madule clirent
SiCTR—Actlsyste) At val SINT1E)— D#004D8E O —=ctual syt~ System cup>
siE@tho@ Act.v@ SINT1 @DHDD4D@ @ual d Module p
siCTR_ActPspstern Aot values SINT1E 0x004088 0 actual syst...  Swstem power

Fig. 135 Overview of the columns in the parameter list.

active, read-only indication
Variables can be in 4 states:

Green Variable is active »>Can be saved in the TopCon.
After variable verification: match
1 | Yellow Variable is active > Can be saved in the TopCon.
After variable verification: no match (caution)
Grey Variable is inactive - Cannot be saved in the TopCon and
cannot be verified.
Red Transmission error/access error during the last

“Read”/“Verify” or “Write” action

name, read-only indication

o | The variables are sorted alphabetically by their name within a group -3-.
The list can be filtered the variable names or parts of the names,

see Table 123, page 240.

group, read-only indication

The groups with their variables are sorted alphabetically.

3 | There is no restriction on the group name. The group meaning and its name
may vary depending on the gridfile.

For information on filtering and grouping see Table 123, page 240.

type, read-only indication
Indication of the variable format:

UINT16 16-bit [0...65535]; unsigned
SINT16 16-bit [-32768...32767]; signed
4 |BYTE 8-bit [0...255]; unsigned
HEX 16-bity,e, [0...0XFFFF] (hexadecimal format)
BIN 16-bitz [0000000000000000...11111111121111111]
Binary format (2°, 2, 2%, 2°,..)
BITx Bit position in 16-bit word. (0...15)

X2 Bit position with state “1” or “0”

address, read-only indication

5 | Address in the memory in the TC.GSS power supply.
Addresses are not allowed to be changed in existing gridfiles!

The table is continued on the next page.
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value, read-only indication
Variable value. The indication is dependent on the type -4-. The following
value indications are possible, see check boxes Table 123, Seite 240:

Numerical value Value range is dependent on the variable selected.

6 Physical Indication of the physical value with unit, if the value has a
“Physical ref” allocation -8-.
Verifying Numerical value or physical value is indicated with the val-

ues saved in the TopCon for verification.

The values saved in the TopCon are indicated in brackets.
Indication only if “verify” has been run and “show verify” is
selected, see Table 123, Seite 240.

note

7 | Comment field with useful information on the content of the variables.
Up to 60 alphanumeric characters.

physical ref.

Information on the reference values, e.g. whether they are system values or
8 | module (device) values etc.

Correct allocation makes it possible to indicate the variable value as a physi-
cal value, e.g. in [V] for Volt, instead of normalised.

Table 122 Meaning of the columns in the parameter list.
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Filtering and grouping

‘@HUL} STATUS | ERRDR | FUNCGEN | SCOPE | COMFIG | PROTECT | ADJUST 1 | 4 2 | ADdusT ua 110 | DEVIEE IO |
file: [S20peSignals_VAT163_To_v41393 013 <411 63> - e fiter < SiC Clesr | Displaysar

five ¢ AdaptiveContiollerParams_V41114.ar3 <4.11.14
AEUYE ) 4 pslieferung_Benning_ 023464001 .ar3 <
1

[ value | note LL> =

4.11.08:

#ICTH ASrPrEe\nt 4 T 0 Toggle slate
sICTH — —~ e o

SCTR_ActPrmodule Act values SINTTE 04004082 bt lon | Al off
SCTR_ActPsystem et values SINTIE  D4I04pag [E- T X 12/21 vars
sICTR_Actmodule Act values SINT1E 0x004080 Wl [ show verify
sCTR_ActUspstem Actvalues SINT1E 0R004086 giate < [~ phys values
siCTR_Reflmoduledfterlimits ~ Fef.values SINT1E 0=004091 RelSmEs [~ cont, read

Fig. 136 Overview of the filtering and grouping functions.

Gridfile, list box and read-only indication
Colour of the list box

1 White If several gridfiles are loaded, it is possible to search for the
required grid file.
Grey With one gridfile loaded ->selection not possible.

With no gridfile loaded.

name filter, text box

It is possible to enter individual letters. A search is made for the string entered
and the list updated immediately, independent of the position of the letters in
the variable name.

With a group filter active, the search is made within the variables group.

Two colour states for the text box indicate the match status:

2 green Filter active. String exists.
red Filter active. String does not exist.
white Filter inactive.
<Clear> Entries made are cleared using the button.

—All variables are indicated in the parameter list
as a function of the group filter.

Displayed group, list box

The contents of the list box may vary depending on which groups are defined
3 |in a gridfile. Only variables that are allocated to the group selected in the list
box are indicated in the parameter list.

Default: ALL

The table is continued on the next page.
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‘@RDL} STATUS | ERROR | FUNCBEN | SCOPE | COMFIG | PROTECT | ADJUST 1 | A@] ADJUST ualm 10 | DEVICE INFO | @
e [50peSianals V41163 To VA1333.013 <4 1163 =] & fitarGiC Clear | Displayedy

five AdaptiveContiollerParams_ V4111493 <4.11.14> L |

ACE I puslieferung_Berning_02345A001 ar3 <4.11.08»

TR S45-MPP-Erergyintegrator ar2 <4.75.213
11

sICTR_ActPmodule Act values SINT1E

value ‘ note ﬂ{> hd

0

Taogale state
Jmed Allon | Al off

04004082

il
SIETR_ActPsystem Actvalues SINTIE  DW004DEg [t o 0 < ouput O 12/21 vars
CTR_ActUmodule Act values SINT1E 0x004080 J§ Controller 0 actual outpull [ show verify
sICTA_Act spstem Act values SINT1E 0x004D86 E;’l:a‘ues 0 actual =0 outpul [ phys values
siICTR_RefimoduleafterLimits  Refvalues SINT16 0004091 REHRRIELIE 0 intemnd Frefen [ cont, read

Overview of the filtering and grouping functions.

Variable activation, button group

The activation status of the variables can be changed.
Two states are possible, see Table 122, Seite 238 description of the
parameter list:

green’ Variable is active - Can be saved, read and checked in the
TopCon.
4 greyl Variable is inactive > Can be saved, read and checked in
the TopCon.

Meaning of the buttons:
<Toggle state> The state of the selected (with blue background) rows is

changed.
<All on> All variables in the parameter list are activated (green).
<All off> All variables in the parameter list are deactivated (grey).

xly vars, read-only indication

5 | x 2 Number of filtered and indicated variables (parameter list).
y £ Total number of variables in the gridfile.

Check boxes

Effects if the following check boxes are selected:

show verify Numerical value or physical value is indicated in the parame-
ter list compared with the values saved in the TopCon.

6 The values saved in the TopCon are indicated in brackets.

phys. values The physical value and unit are indicated in the parameter
list in the “value” column.

cont. read Continuous reading of variables from the TopCon memory,

as soon as the “Read” button is clicked.
See Table 121, Seite 236.

Table 123 Filtering and grouping — description of the options.
! A deactivated variable can be switched between active and inactive by double-
clicking using the right mouse button.
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Handling gridfiles

2 TopControl (no device connected)
File RUGELEN Info

| CONTROL | STATUS | ERROR | FUNCGEN | SCOFE | EDNFIE/],B‘?D;TEE EDUST1 | ADJUST 2 | ADJUST G4 IPAHAMETEﬁsl 110 | DEVICE INFOD |
Gridile: | o | Namefiter: | Clear | Displ

active / hame ‘ qroup | type ‘ address‘ valuel hate ‘ physical ref. <1”’L &
(Ox00500E 0 actual sen.

Edit gridfile header actus) desi Mew gndﬁle

actual syst... Load grldflle
0x004D82 k= Edit header, .0

0x004D38

aciUI e
Gkt daie. [2805.2010 Setio cunent date

@@@%

i
1]
i
0 actual syst... iy
Vase sousce fanane [ dip.vc 0:004D890 0 actual devi.. Close gridfile o 3
Vst o b [ 04700 14004086 0 actuslayst..
Vbl soros versen: [11163 0x004DC7 0 _:__:: —OLoad Standard Init..
0005061 0 co ér o J
owes_| Dx004DS1 0 ingonal our _OCreate update gridfile. .. J
S e nevaues oo 0x004D98 i i@”&..
SCTR_RefPmoduledfterlimils  Refvalies  SINT1E  0x004D52 0 intectpo,. | Save gridile o :@J

Save gridfile as..

2 o " e (oriclfile Managero—
‘Scope: 5\; \ \mma  To V41999013 <h11637 CifProgrammelRegatr
GridFile0
Romave salcted | 11 3 one Insert var.

((e]
[

Hame [ Path
tem stat..  None 4
Saveselected | MVICE BIID. MNane Yariables >

tem eno... None

tual rechi..  Temperature b Gridfile >

1163 To V4199903
< g AL, Switzerland

[~ Gridfile changed

Fig. 137 The “Gridfile” submenu on the <PARAMETERS> tab.

1 |Indication/list box actual gridfile

New gridfile, menu item
2 ->An empty gridfile list opens and a new gridfile name appears in the box -
1-: GridfileXXX.gr3; (XXX£0...999)

Load gridfile..., menu item opens Explorer window

3 | Load one or more gridfiles from the required folder.
->The name of the gridfile loaded appears in the box -1-.

Edit header..., menu item opens window

4 |Inthe “Edit Gridfile header...” window the meta data for a new gridfile can be
defined or the meta data for an existing gridfile can be changed.

Contact Regatron support first.

Close gridfile, menu item

S |The gridfile indicated in the list box -1- is closed.
—>The gridfile is no longer included in the parameter list.

6 |Load Standard init..., Only for use by the manufacturer!

7 | Create update gridfile..., Only for use by the manufacturer!

Save gridfile/Save gridfile as..., menu item opens window

g | The following parameters can be selected on saving the gridfile:
—>Folder in the file system

—~>Name of the gridfile. File extension: file_name.gr3

Gridfile Manager, submenu opens window

9 | Points -3-, -5-, -8- are combined in the window.
As a result several gridfiles can also be edited at the same time.

Table 124 Meaning of the parameters on the “Gridfile” submenu.
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7.4.8.11. Tab - <I/O>

User level: from Power User

On the <I/O> tab tests can be undertaken on the hardware, especially
the interface X105.

Status indication for the digital inputs.

Function tests can be undertaken on the digital outputs.

Internal device test can be disabled and the fan function can be
controlled manually.

For further information on the pin definition and interface description for
interface X105, see chapter 10.1.6.6, page 271.

I Manual ouout cm.a%—)

Powei LED I~ CVLED
I™ cCLED|

™ CPLED|

Status LED
Evor LED
Life LED

I~ Debug Out 0
I~ Debug Out 1
™ DebugQut2
I~ Debug Out 3

™ Q4 Enable Out

™ CTR 1018C Out 2)

™ CTR to1BC Out 3|

®)

7

¥ TopControl ¥4.01.70 (Device on COM1 @38400Baud: TopCon CTR V4, 2x / GSS) (==
Fle Window Info
ERROR | FUNCGEN | SCOPE LCONFIG | PROTECT | ADJUST 1 | ADJUST 2 ]AD.IUSI/’QJ\Q\RAMETERS Iatw\ IBC INVERTER | P;écimm | ol IL)
rep— e —
B irtedock B Debugini I~ Disable DC ik tesi I™ Manual fan conrol
W Oigialinput 1 B Debugin2 ¥ Disable culput cument undetrange test .
W Oighalinput 2 B Debugin3 [~ Disable output cunent overiange test
B Digrslnput 3 B Debugind %
M Digital Input 4 Bl Flash Ready
W Voltage on
Digal outputs

Fig. 138 Overview of <I/O> tab.
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Digital inputs, group with status read-only indications

Depending on the status Green = Active
Grey = Inactive
Interlock Pin name on the interface: INTERLOCK_IN_+

Digital input 1-4 Pin name on the interface: APP_DIGITALIN_1-4
Debug In 1-4 Only for use by the manufacturer!

Flash Ready Only for use by the manufacturer!

Voltage on Pin name on the interface: VOLTAGE_ON

Tests, group with check boxes

Disable DC link test
Disable the intermediate circuit voltage monitoring.

o | Disable output current underrange test
Disable the negative output current monitoring.

Disable output current overrange test

Disable the AD measuring range limit monitoring for the
output current.

External (front) LED:
Power LED “POWER”; Status LED “STATUS”;
Error LED “ERROR”; CV LED “ VOLTAGE”;
CC LED “CURRENT”; CP LED “POWER”

Internal LED:  Life LED; Exception LED
Only for use by the manufacturer!
LEDs on the controller board.

2 Digital outputs:
Warn Relais Pin name on the interface: WARN_a/b/c
OK/Alarm Relais Pin name on the interface: OK/ALARM_a/b
Run Relais Pin name on the interface: RUN_a/b

Debug Out 0-2  Only for use by the manufacturer!
Internal test points on the controller board.

Fan speed, group

3 | Manual fan control
If selected, the speed of the fan can be controlled manually
using the slide.

Digital outputs, group with check boxes

Manual output control is selected (manual operation):

—>The LEDs no longer indicate the device status.

—->Digital outputs are no longer operated.

4 | >The LEDs on the front panel are turned on using check boxes.

->The internal LEDs on the controller board are turned on using check boxes.
—>The digital outputs are operated using check boxes.

Manual output control in cleared:

—>All check boxes -5- to -9- can be selected.

The table is continued on the next page.
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% TopControl ¥4.01.70 (Device on COM1 @38400Baud: TopCon CTR V4.2x / GSS)
Fle Window Info
ERROR | FUNCGEM | sm??.c%rms | PROTECT | ADJuST 1 | ADuusT 2 IADJUSWETEHS m:w\ IBE\NVEFGTEH‘?P3'C§INFU | o
ro— — Pep—
B inteock B Debugini I™ Disable DC ik tesd I~ Manualfan contral
B Oigitalinput 1 B Debugin2 W Disable output current underrange test =
B Oighalinput 2 B Debugin3 I Disable output curent ovenange test
W Digtalinput 3 B Debugind Ji
B DigtalInput 4 B Flash Ready
B Volage on
Dighal ouputs G/L@
™ Manual output control
I~ ‘Wam Relais Power LED I” CvLED| ™ Q4 Enable Out App Dig Dut
I OK/Alaum Relaisll ~ StatusLED [~ CCLED) I Break On AuOn
I~ Run Relsis Enor LED I~ CPLED, I~ CTAoBCou 1™ AsOut
I~ Pump On/0ff Liie LED I~ CTR 10 IBCOW2)
™ CTR w0 1BC Dut 3)

Overview of <I/O> tab.

<l/O> tab — parameter overview

Digital outputs:

Warn Relais Pin WARN_a/b/c on X105 is set high.

5 | OK/Alarm Relais Pin OK/ALARM_a/b on X105 is set high.

Run Relais Pin RUN_a/b on X105 is set high.

Pump On/Off Switch on the water pump for the internal cooling.

External (front) LEDs: are switched on
Power LED “POWER”; Status LED "STATUS”;
Error LED “ERROR”; CV LED “ VOLTAGE”;

6 CC LED “CURRENT”; CP LED “POWER”

Internal LED: Life LED is switched on
Only for use by the manufacturer!
LED on the controller board.

7 | Debug Out 1-4 Only for use by the manufacturer!

Q4 Enable out Pin Q4 Enable on X101/X102 is set high.
Break on For the discharge device option, pin is set high to activate

8 the discharge device.
CTR to IBC 1..3 Only for use by the manufacturer!
App Dig Outl The App Dig Inl pin on the X105 interface is defined as an
output on activation. The pin is set low.
9 Aux on Only for use by the manufacturer!
Aux out Only for use by the manufacturer!

Table 125 Parameters on the <I/O> tab — some parameters relate to interface X105. For the
pin definition of X105 see chapter 10.1.6.6, page 271.

GREGA TRON 2013-09-24 2451298 V00.06



TopControl application ‘
Manual — TopCon TC.GSS Tab — <I/O>

GREGA TRON 2013-09-24 246 /298 V00.06



TopControl application ‘ ‘

Manual — TopCon TC.GSS Tab — <DEVICE INFO>

7.4.8.12. Tab — <DEVICE INFO>

O

User level: from Standard User

The tab contains information on the TC.GSS power supply; the infor-
mation is combined into various groups. E.g. device data, device identi-
fication and software version.

Please keep the information from the “Identification” and “Software ver-
sions” groups at hand on contacting Regatron support.

% TopControl V4.01.68.79(Device on COM1 @3B400Baud: TopCon CTR V4.2x) (= 4
File ‘Window Info

CONTROL | STATUS | ERP” ~\FUNCGEN | SCOPE | CONFIG | PROTECT | ADJUST 1 | ADJUP 7= \ADIUST 04| PARAMETERS | 1710 | EEE |
Ideniication \1# Nominal module values @
Devics type: opCon CTR 4,24 B 500V
Mo D 0:00 - a0a

Serial Number ok available nat avalable

JZKwW

not available
i ance 1000 midhm

arminal module DC link voltage: 560

Nerialmeche peinany . S
Norminal multi-module system va\ué\6j
e

Naminal system vokage:
ent 01:

Exltended memory:

not 2 system member

Tk mode system conti

D

D
System Single device E“
D

Nominal system power B4 evice is not 2 system member
Nominal system resistance /rxe\.s ot a system member
\ ; ):

Other
Operating hours 593
Operating hours at Yokage On 0.0

Installed software options

Funclion generator (TopCan TFE)

{ Rlefresh dispiay |

Fig. 139 Parameters on the <DEVICE INFO> tab.

Identification, group with read-only indications

General device information. The module ID in a multi-unit system is depend-
ent on the address settings on the front of the device and is only applied after
restarting the TopCon GSS power supply.

(Devices: master 2 ID =0, slave 2 ID > 0)

Software versions, group with read-only indications

Information on the firmware for the DSPs Main, PDSP, MDSP and actual
bootloader version. In case of additional option boards, their firmware versions
are also indicated.

Multi module system configuration, group with read-only indications

General system information, if the TC.GSS power supply is operated in a mul-
ti-unit system.

Installed software options, group with read-only indications

Indication of the software options that are enabled for the related TC.GSS
power supply.

The table is continued on the next page.
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Nominal module values, group with read-only indications
TC.GSS power supply data.

Nominal multi-module system values, group with read-only indications
System data if the TC.GSS power supply is operated in a multi-unit system.

Other, group with read-only indications

Operating hours Operating hours for which the TopCon power supply has

7 been switched on.

Operating hours at Voltage On
Operating hours for which the TopCon power supply was in
operation.

Table 126 Parameter overview for the <DEVICE INFO> tab.
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8. Maintenance
8.1. Maintenance tasks

8.1.1.

8.1.1.1.

8.1.1.2.

Determination of the operating hours

The operating hours represent the time during which the supply voltage
is present at the device independent of the operating state.

The number of operating hours is indicated in the TopControl applica-
tion on the <DEVICE INFO> tab. See chapter 7.4.8.12, Seite 247.

Maintenance of the hardware

In principle the electronics in the TopCon TC.GSS power supply are
maintenance-free.

However, the following components require maintenance depending on
the number of operating hours:

e Fans
e Electrolytic capacitors.
Fans

The TopCon TC.GSS power supplies contain 3 temperature-regulated,
ball bearing mounted fans to cool the electrical and electronic compo-
nents.

Life-expectancy per fan with an average ambient

temperature of 40 ‘c 40,000 operating hours

Table 127 Life expectancy of electrical fans.

Use a torch and check at regular, intervals with the device switched on,
whether the fans are rotating.

Electrolytic capacitors

TopCon TC.GSS power supplies have electrolytic capacitors in the DC
intermediate circuit.

Life-expectancy of the electrolytic capacitors with an
average ambient temperature of 40 C

100,000 operating hours

Table 128 Life expectancy of electrolytic capacitors.
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8.2. Maintenance of the software and firmware

8.2.1.

Version of the TopControl application

The TopControl application is subject to a continuous process of fur-
ther development.

An update to the latest software version makes it possible for you to use
new functions and software improvements.

& TopControl (Device on COM1 @38400Baud: TopCon CTR V4.x)
File  ‘window

CONTROL ] STATUS

iEN | SCOPE | CONFIG | PROTECT | &DJUST1 | ADJUST 2 | Pa

% B  O7cpControlVersion:  V4.01.65
2 T T —T %%Tnp&un DLL Werzion: 3.26.00

Copyright [Z] 1993-2010 Regatron AG, Switzerland

Wi, regatron. ch

Support: topcon@regatron.ch

Fig. 140 Indication of the version of the TopControl application.

Using “Info” on the menu bar you can open a window with the actual
version of the application -1- and the version of the function library
(DLL) -2-.

You will find further information in “Using the software — menu bar” see
chapter 7.4.7, Seite 167.
Updating the TopControl application

TopControl is supplied with an installation program. Follow the instruc-
tions in the installation program, which will correctly install the applica-
tion on the Windows system.

An older version of TopControl on the computer will be uninstalled first
and the new version installed.

If older versions of the TopControl application are not uninstalled auto-
matically, the application must be uninstalled manually.
For this purpose use the operating system’s uninstall wizard.
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8.2.2. TopCon firmware version

You will find further information in “Determination of the system infor-
mation” chapter 9.2, Seite 253.

Updating the firmware versions

CAUTION Damage can be caused by the following points!

e |If the TC.GSS power supply is updated unnecessarily, the
device may cease to function, as gridfiles and firmware
update must match.

¢ A firmware update is not fully completed.
Avoidance:

= Prior to a firmware update, contact support to clarify if an
update is necessary.

= Only update the firmware if necessary.
If your application works without problems, an update is not
necessary.
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9. Support

You will receive assistance from Regatron support:

In case of questions on hardware and software, interfaces and
maintenance.

On the procedure in the event of a repair.

Prepare for contacting support!

If you contact Regatron support, you can make the process more effi-
cient with the following information:

Contact data:
About your company, your sales partner

System information:
Device type, serial number, description of error, software
versions

9.1. Contact information

@ If you compile the following information in an e-mail and send this
e-mail to support in advance, support will then have this information
available already when you ring.

Name of company
The name of your company

Contact person

Your name or the name of the person responsible for the problem in your
company with whom further contact will be made.

Contact details
E-mail address, telephone number (extension)

Sales partner or supplier

Name of the sales partners or supplier's company and name of the employee
in this company.

Any support number, S 12345678

If you have already received a support number or enquiry number for your
problem from support.

Table 129 Important contact information for support.
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Hardware and software information
1 | Software version and firmware version, device serial number or device input
and output data for single devices or multi-unit systems.

Description of error
2 | Information that documents the situation and the state of the system using
measured results, logs, scope, screenshots and photographs

Table 130 Important system information for support.

9.2. How to contact support

Regatron TopCon support
Kirchstrasse 11

CH — 9400 Rorschach
SWITZERLAND

E-mail: tc.support@regatron.ch

Phone: +41 (0)71 846 67 44
Fax:  +41(0)71846 67 77

Web: www.regatron.com

9.3. Determination of the system information

9.3.1.

Software versions

& TopControl (Device on COM1 @38400Baud: TopCon CTR V4.x)

CONTROL ] STATUS

File  ‘window

LEN | SCOPE | CONFIG | PROTECT | &DJUST 1 | 4DJUST 2 | Pa

About Top Control

——OTopControl Verzion:  “4.01.68

*"’Z%#)Tnp&un DLL Werzion: 3.26.00
Copyright [Z] 1993-2010 Regatron AG, Switzerland

Wi, regatron. ch

Support: topcon@regatron.ch

Fig. 141 Indication of the version of the TopControl application.

In the TopControl application, the actual version of the application -1-
and version of the function library (DLL) -2- are indicated in the “About
Top Control” window using “Info” on the menu bar.

Provide this information to support as contact information.
“Using the software — menu bar”, see chapter 7.4.7, Seite 167.
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9.3.2. Firmware versions and device information
Device hardware

Information on the device is to be found on the type plate on the rear
side of the TC.GSS power supply.

TC.GSS Bidirectional DC PSU

Type: TC.GSS.32.500.400.S.HMI

Serial No. 1125GG006

Mans  3x400VAC 48 62Hz  3x60A | s
DC Rating. -32.. +32kW 0 500VDC  -80...+80A -

< REGATRON AG
CH-9400 Rorschach Switzerland

Fig. 142 Example - information on the device type, serial number as well as
input and output data on the TC.GSS power supply.
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Device hardware and firmware

The <DEVICE INFO> tab contains a large amount of information on in-
dividual devices and the multi-unit system, as well as the various firm-
ware versions in the individual device modules.

The best method is to take a screenshot of the <DEVICE INFO> tab
and send it to support as part of the contact information.

[z
Identification
Device type: TopCon CTR W4
odule 1D: 000
Serial Mumber 112254539
Extended memory: yes

Software versions
Software version [Main). Wd.15.14
Bootloader version [Main); 0.04
Software version [PDSP) V014
Software version [MDSF).  v0.28

Multirmadule system configuration

Syster: Single device

Installed software optiohs

Function generator [TopCon TFE)
Ao Control
545 Control

- Jo[x]}
CONTROL | STATUS | FUNCGEM | SCOPE | COMFIG | PROTECT | aDJUST1 | &DJUST 2 | PeReMETERS | 140 ]

Naminal module values

Mominal module voltage: 1000
I aximum module current 134
Mominal module pover: 10k

Nominal module resistance 1000 mOhm
Mominal madule DC link woltage: 560V
Mominal module primary curent: 100 A

Mominal multi-module system values

Mominal spstem voltage: Device iz not a spstem member
Maxirurn spstem current:
Mominal spstem power:

Mominal system resistance

Device iz not a spstem member
Device iz not a spstem member
Device is hot a system member

Other
Operating hours B41.3

Refresh display

Fig. 143 Example — screenshot of the <DEVICE INFO> tab with all
information on device hardware and firmware.

For further information on the <Device INFO> tab,
see chapter 7.4.8.12, Seite 247.

Alternatively, it is possible to read the software versions for the HMI and
controller board as well as the operating mode via the display for the HMI.
For further information see chapter 7.3.4.3, Seite 137.
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9.4. Enabling software options

£ TopControl (Device on COM1 @38400Baud: TopCon CTR V4.x)

C Gdmmunication Debug... &y | scoPE | CONFIG | PROTECT | ADJUST 1 | ADJUST 2 | PARAMETERS | 110 | DEWICE INFO |
cope Parameter Info.,,

Memory Manager. ..

Software Update...
Preferences. .

Option enabling |§| f'5__<|
Device haszh value

AS70'98ED 'ERO7 ' 97ES h
System control =
Option code ///@
@ RIS @ #I
|

Cancel | |

Autorefresh

 1s TOrE setings.
15.232/422

T L3 Er iy |

Fig. 144 *“Option enabling” window for enabling software options.

Procedure:
¢ On the menu bar open the “Window” -1- menu.
e Click the “Option enabling...” -2- submenu item.
> The “Option enabling” window opens.

e Send the “Device hash value” -3- for the TC.GSS power supply
connected to Regatron support.

¢ You will receive from support an “Option code” that you must en-
ter in the text box -4- as soon as possible.

e Accept your entry using the <OK> button.
> The software option has been successfully enabled.
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9.5. Producing a standard scope

Using the SCOPE function the following signals can be recorded that
are useful for diagnostics by support:

¢ Input and output signals for the actual values and set values
Voltage, current, power etc. (digital and analogue)

e Device-internal parameters, such as temperature, controller sig-
nals, system state/error signals, intermediate circuit voltage,
transformer current, internal 24 V supply, etc.

The procedure is described based on default settings and default signal
variables. To be able to make your specific settings, you will find further
information in “Scope tab”, chapter 7.4.8.4, Seite 199.

£ TopControl (Device on COM1 @38400i Tggman CTR V4.x)
File ‘window Info

CONTROL | STATUS | FUNEGENI SCDPE} CONFIG | PROTECT | 4DJUST 1 | 4DJUST 2 | PAeMETERS | 110 | DEV\E§/NFD

J Auto scal

10f Scope value: 0.00 kW v active
aal { [0 =] wwniv

1

M5 SRR SRR
o7t R
06t -
054 -
044
03t
0zt
01
oo

L] = 1 Channel 2
& no signal selected

Address: 0x000000 Select signal

Scope value: - r

10ms 20ms

Hsampl.points | — Time resolution Trigger
1024 005 |ms = siCTR_Actimodule

\
Record time: 51.20 ms Ad 004da1 W N
- Cunlnﬁ
EL0E Cisor Acp ue: 0.004 Level Stop@pa\yse
J ‘Wait forfigger || Time: 10.25 ms /
W Feed 0% || Valae: 00 Div Nude [Pasitive edge Delay [ 0.000 ms Options

Immediate]

\\Upl

Nenative piae

Fig. 145 Overview of the <SCOPE> tab with the controls.

e Open the <SCOPE> -1- tab.

e Using the related <Select signal> -2- button, select the following
default signals variables from the “Select signal” -3- window for
each channel.

SiCTR_ActUmodule Output voltage of the single device

Output current of the single device

1
2 SiCTR_Actimodule
3 Pulse-width modulation

uiMOD_PWM_Ref

4 bCTR_ConstVoltageModule Controller mode

Table 131  Default signal variables for a scope recording.
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¢ Inthe list box -4- select “positive edge”.
b <Select trigger...> -5- button is activated for the entry.

e Using the <Select trigger...> -5- button in the “Select signal” -3-
window, select the trigger signal.
(Here in the example: siCTR_ActUmodule)

e Enter the related trigger level.
e Start the scope recording using the <Start analyse> -6- button.
> The button -6- changes function and label to <Stop analyse>.

> The indication changes in the “Status” -7- group.
“Wait for trigger” read-only indication changes to orange.
“‘Record” read-only indication changes to green.

b Storage and indication on the scope are automatic.
(Condition: correctly set trigger parameters)

e Save the scope and data using a folder and name of your choice
using the <File> -8- button and the “Save configuration & data as
copy” -9- submenu item.

e Send the scope file as part of the contact information to your
sales partner or Regatron support using your e-mail client.
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9.6. Device return
Use the original packaging to return the device.

If you no longer have the device packaging at hand, you can order new
packaging via Regatron support.

9.6.1.1. Packaging sequence — standard packaging

Fig. 146 Arrangement of standard shipping packaging for a TC.GSS power
supply with 9 U.
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Elements of the original shipping packaging

Cover
Upper cover with cut-out for the box of accessories.
Varies for 9U and 6 U devices.

TopCon power supply with 9U
6 U devices are a little lower.

Bottom

Lower protective support with space on the rear side for the current bars on
the TopCon power supply.

Varies for 9 U and 6 U devices.

Cardboard box
Varies for 9 U and 6 U devices.

5

Transport pallet, disposable pallet 120 x 80 mm
The cardboard box is firmly strapped to the disposable pallet.

Table 132 Packaging material for standard packaging.

9.6.1.2. Optional packaging protection

For certain transport routes it can be necessary to protect TopCon
power supplies against damage with additional transport protection.

Fig. 147 Additional packaging material.

Optional additional protection

1

Device front protection
Provides additional protection for the front side of the device

Side protection
The side protection has slits for the protruding front panel on the TC.GSS
power supply.

Table 133 Additional packaging material.
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9.7. Disposal with due care for the environment

F : F Electrical equipment is too valuable for household waste.
#_3\ On the disposal of electrical equipment, comply with national laws.
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10. Appendix
10.1. Technical data
10.1.1. Mains connection

Connection type 3 LPE (without neutral conductor)

Mains voltage

(3-phase, phase to phase) 400 Verr : 360 Vet — 440 Ve ;

Mains frequency 48 — 62 Hz
Permissible mains

0,
imbalance < 3%
Connection rating 25 kVA 40 kVA
Model 400 VAC (3-phase) 32 Agg 50 Ags
Inrush current * <15A
Nominal current
Circuit breaker 2 40 A 63 A
Breaking capacity
Circuit breaker * 10 kA
Power factor (cos @) ~0.99
Efficiency approx. ~92 % ~92 %
Power loss approx. 1.5 kw 2.0 kW

Table 134 Electrical parameters for the various TopCon TC.GSS power classes.
For further information please refer to the related data sheet.
! At nominal voltage on the mains connection.
2Built-in circuit breaker. For further information on the
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10.1.2. Leakage current

The following leakage current events are produced by the correct
function of the mains filter.

Frequency range
Leakage current lijctal g y 9
condition leakage
current 50 Hz <100Hz 150Hz S1kHz >1KkHz
“Voltage ON”
without load | 100 MA 1 mA 2 mA 2 mA 3mA 100 mA
“Voltage ON”
with full load | 114MA |5mA  |5mA  |1mA  |6mA |114mA

Table 135Leakage current — Measured result on a TC.GSS power supply with 32 kW XXXX
(still needs to be expanded) with no load and with load.

If you want to use an earth leakage trip, use a device with an expanded
frequency range.

Please take note of the varying requirements for protection against fire
and the protection of individuals.

Regatron recommends the usage of an earth leakage circuit breaker
sensitive to AC and DC leakage currents.

&
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10.1.3. Control and regulation parameters

Remote programming

Analogue operation X105 Input impedance 20 kQ
Voltage set value 0-10Vpc for0—100 % Vpom
Current set value 0— %10 Vpc for 0 — £100 % | nay
Power limit* 10 — 0 Vpc for 0 — 100 % Ppon
Internal resistance
simulation? 0 —10 Vpc for 0 — Ryay

Digital operation
(interfaces)

Isolation in relation to
mains voltage

RS-232"; HMI% TC.CANOpen?; TC.GPIB* TC.USB?

2500 Ve

Table 136 Analogue and digital operation. *Standard,?Option
% Maximum resistance value as standard 1.2 Q or optional : 3.2 Q
“The values are depended of a configuration flag
refer to chapter 7.2.5, page 124.

Accuracy — measurement resolution®

Analogue input and output 0.1 % at 10-bit resolution
Actual voltage 0.025 % at 12-bit resolution
Actual current 0.025 % at 12-bit resolution

Temperature measurement 0.2C

Table 137 Measuring accuracy of the TC.GSS power supply.
!Absolute value or referred to nominal values.
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Times

Starting time
Control electronics® 5.0s
Power section” 0.1s
Cycle times
Power section 25.0 us
Voltage and 50.0 s
current controllers
Power controller 50.0 ps
Protectio_n _ 50.0 s
and monitoring
State machine 1.0 ms
System communication 1.0ms

Table 138 Starting and cycle times for a TC.GSS power supply.
'After switching on the mains voltage. “After output voltage enable.

10.1.4. Output

Device power class 20 kW 30 kW
Control range

Output voltage® 0-—100 %

Output current* 0-100 %
Output voltage and See separate technical data sheets
current
Residual ripple See separate technical data sheets
Isolation

See separate technical data sheets

to earth and power line

Table 139 DC output parameters.
! Referred to nominal values, with Ohmic load.
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10.1.5. Protection functions

Overvoltage protection

a¢ curront source Voltage limiting
In case of malfunction Electronic inhibit
Response threshold*? 0-110 %
Response time? 50 ps — 1600 ms

Table 140 TC.GSS power supply overvoltage protection
! Referred to nominal voltage

2 Adjustable
Overcurrent protection
In operation oo
as vF:)Itage source Current limiting
In case of malfunction Electronic inhibit
Response threshold *? 0-110%
Response time” 50 ps — 1600 ms

Table 141 TC.GSS power supply overcurrent protection.
! Referred to maximum current
2 Adjustable
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10.1.6. Interfaces — pin definition
10.1.6.1. General electrical properties

All interfaces are insulated from each other and also from earth.
The insulation voltage is min. 125 V before a flashover can occur.

Electrical characteristics of internal auxiliary supply:

Internal auxiliary supply 24 Vpc

Voltage (max.) 24 Vpc
Current (max.) 0.2A

10.1.6.2. Pin definition D-Sub plug
Pin 5 Pin 1 Pin 13 Pin 1

Pin 9 @ Pin 6 Pin 25 @ Pin 14

Fig. 148 -1- D-Sub 9 pin socket; . -2- D-Sub 9 pin plug
-3- D-Sub 25 pin socket; -4- D-Sub 25 pin plug
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10.1.6.3. RS-232 interfaces

Connection: D-Sub socket 9-pin

TopControl end

Description

not connected (n.c.)

Transmit data

o TXD

RXD

Receive data

I RXD

TXD

n.c.

Common ground

- GND

GND

n.c.

n.c.

n.c.

© |0 (N[ |0 | WN |-

n.c.

Connected to earth

- Shield

Table 142 Pin definition RS-232.

n.c.: not connected.

CAUTION Possible damaging of interface RS-232 by:

e Peak current and static electricity

Avoidance:

= All devices with a connection via RS-232 should not have
voltage at the interface, before the connection is mechanically

produced.
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10.1.6.4. CAN bus —interfaces X101/X102
Connection: D-Sub socket 9-pin

Pin definition — CAN bus interface

Pin | Signal Description
1 |INTERLOCK_CAN I Interlock CAN
2 |CAN_L /0 | CAN low
3 |GND_CAN O | CAN common
4 | Q4 _Enable 1’0
5 |I_Sys o
6 |AGND O |CAN common
7 |CAN_H I/0 | CAN high
8 |0VDCI/O O | Auxiliary supply common
9 |+24VDC /O O | Auxiliary supply + 24 Vpc
Shield Connected with PE

Table 143 Pin definition on the interfaces X101/X102 as per Fehler! Verweisquelle konnte
icht gefunden werden..

Recommended cable characteristics for the system communication

Properties Description

Characteristic impedance

120+ 20 Q

Cable cross-section

4 x 2 x 0.14 mm? with shielding

Twisting

Inpairs1 +8/2+7/3+6/4+5

Recommended types

Datwyler Uninet —4P,
Datwyler Uninet —4P flex

Table 144 Pin definition on the interfaces X101/X102 as per
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10.1.6.5. Sense interface X104

Connection: socket, 3-pin
Pinl Pin2 Pin3

Pin3 Pin2 Pinl

Fig. 149 -1- 3 pin socket; . -2- 3 pin plug

Pin definition — sense

Pin | Signal Description
1 |s+ | Sense positive pole
2 |s- | Sense negative pole
3 |GND | Ground connected with PE

Table 145 Pin definition on the interfaces X101/X102 as per

General electrical properties — sense

Pins used Pin1,2,3

Current consumption (max.) | Approx. 1 mA at Uyowm
Voltage (max.) Unowm

Reference ground Pin 3

Table 146Electrical properties of the interface X104

em‘m 2013-09-24 270/ 298 V00.06



Appendix ‘
Manual — TopCon TC.GSS Technical data

10.1.6.6. Analogue-digital interface — interface X105

1 AGND I Analogue ground for pins 2—4, 14-16
2 VREF I Voltage setpoint
3 IREF I Current setpoint
4 IACT O | Current feedback
5 0VDC O |0 Vpc I/O ground for pin 25
6 +10 VDC O | Analogue reference voltage
7 COM | (connected with Pin 17) OVpc Digln;
Common ground for pins 8-9, 18-20, 24
g |APP_DIGITALIN_4; | | Digital input
CLEAR_ERROR
9 |VOLTAGE_ON | |Digital input
10 |OK/ALARM b (e Relay output 1 normally open
11 |OK/ALARM_ a 0] Relay output 1 common
12 |RUN_b O | Relay output 2 normally open
13 |RUN_a 0] Relay output 2 common
14 |PREF I Power limit analogue input
15 |RREF I Ri-simulation analogue input
16 |VACT O | Voltage feedback output
17 |com ' ggﬁﬁﬁegrfuﬁ? t?pins 8-9, 18-20, 24
18 |APP_DIGITALIN_1 | | Digital input
19 |APP_DIGITALIN 2 | | Digital input
APP_DIGITALIN_3;
ANAOG Digital input
20 REFERE_NCE_ ! (Analogue reference voltage
SELECT
21 |WARN_a O | Relay output 3 normally open
22 |WARN_b 0] Relay output 3 normally closed
23 |WARN_c 0] Relay output 3 common
24 | INTERLOCK_IN_+ | Input Interlock +
25 |+24 vDC O | Auxiliary supply + 24 Vpc

Table 147 Pin definition for the X105 interface.
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Electrical properties —analogue/digital interface

Analogue inputs

Analogue outputs

Pins used Pin 2, 3, 14, 15

Input voltage range' 0—10 Vpc (or -10 Vpc— 10 Vpe)
Input impedance 20 kQ

Reference ground Pin 1

Pins used Pin 4, 16

Output voltage range1 0 —10 Vpc (or -10Vpc— 10 Vpe)
Output impedance 335Q

Reference ground Pin 1

Digital outputs

Digital inputs

Pins used Pin 18, 19, 20

Input voltage range High level: 10 Vpc — 28 Ve
Low level: 0Vpec —2 Vpe

Input impedance 4.7 kQ

Reference ground Pin 1

Pins used Pin 10, 11, 12, 13, 21, 22, 23
Switching voltage (max.) 30 Vpc

Switching current (max.) 1A

Reference ground Pin 1

Table 148 Electrical properties — analogue/digital interface.
! can be changed to bipolar signal voltage using a configuration flag.
If necessary contact Regatron support.

Mechanical properties — analogue/digital interface

Type of connection

D-Sub 25-pin; socket

Table 149

Mechanical properties — analogue/digital interface
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10.1.6.7. ISR interface — X107 (option)

On the usage of the ISR option the interface is used to communicate
with the integrated safety relay.

Pin definition — integrated safety relay ISR (option)

Pin | Signal Description
1 [+24VDC I/O 0] Auxiliary supply + 24 Vpc
2 |- I
3 |NC I/O | NC (Normally closed)
4 |A1 /O | Relay coil pin 1
5 | Common | ISR Common
6 |GNDI/O I/O | Auxiliary ground for pin -1-
7 |- /o |-
8 |NO I/O | NO (Normally open)
9 |A2 o Relay coil pin 2
Shield Connected with PE

Table 150 Pin definition on the interfaces X107 (option)

Electrical properties

Integrated safety relay ISR (option)

Pins used Pin1,2,3

Current consumption (max.) | Approx. 1 mA at Uyowm
Voltage (max.) Unowm

Reference ground Pin 6

Table 151  Electrical properties — ISR interface (option).

Mechanical properties — ISR (option)

Type of connection D-Sub 9-pin; socket

Table 152 Mechanical properties — ISR (option).
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10.1.6.8. System current sense - interface X108
The interface X108 is not currently supported.

Pin | Signal /O | Description
1 |Resl /0 | Res signal
2 |A_Res | Res analogue input
3 | Q4 _Enable /0 | Indicates the active quadrant Q4 with 24 Vp¢
4 |AGND I/0 | GND lIsys, current sensor for pin -5-
5 |I_Sys | System current from current sensor; to the
shunt resistors
6 |+15V 0] +15 V supply for current sensor, max. 200mA
7 |-15V 0] - 15 V supply for current sensor, max. 200mA
8 |GND_IO 0] Auxiliary ground for pin -9-
9 |24vI0 O | Auxiliary supply + 24 Vpc
Shield Connected with PE

Table 153  Pin definition for the System current sense interface.

Electrical properties — System current sense

Current consumption (max.) | Iyom approx. 2000 A
Reference ground Pin 4

Table 154 Electrical properties — System current sense interface.

Mechanical properties — System current sense

Type of connection D-Sub 9-pin; socket

Table 155 Mechanical properties — System current sense interface.

em‘m 2013-09-24 2741298 V00.06



Appendix ‘ ’

Manual — TopCon TC.GSS Error list

10.2. Error list

10.2.1.

Introduction
Division into group and detail errors

To be able to troubleshoot errors as quickly and accurately as possible,
the possible errors are divided into 16 group errors. Each of these
group errors is in turn broken down into 16 detail errors.

The group and detail errors can be identified by direct digital access (via
TopControl or HMI/RCU). Group errors and detail errors are also indi-
cated sequentially on the front panel via a flashing code on the red
“‘ERROR?” light emitting diode.

There is the same mechanism for warnings. They are indicated on the
front panel via the yellow “STATUS” light emitting diode or can be
polled via TopControl and HMI/RCU.

Acknowledging an error

On the occurrence of an error, the device remains in the ERROR state
until the error is acknowledged and the device signals this state corre-
spondingly with the digital outputs (relay) and the light emitting diodes
on the front panel.

The positive edge on the Clear Error signal is used to acknowledge an
error. The digital input provided for this purpose or the related control
parameter (direct digital access) is used.

Control signals in case of an error

Power up —
Clear Error M
Voltage ON | | I
Clearing

Output I\
voltage Error %

\|
State 2 4 8 > 12 4

Fig. 150 Control signals in case of an error.

Errors and acknowledging

The warnings are also saved until they are acknowledged. The positive
edge of the Clear Error signal is used for this purpose.

Errors can also be acknowledged via the TopControl application and via
the HMI/RCU.
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Error and warning indication on the front panel LEDs

The number of flashes indicates the possible reasons for the malfunc-

tion (group error and detail error). The following illustration shows a
period in the indication cycle.

1s» }¢ P }*0.23
L S | L I | —
111 1!
i D R AR R I .
2s 15s | 1s
*{ 40.2s < <
2

Start 1

A
\ 4

\ 4

\ 4

3 NG Pause 1 2 3 4 5 np Pause Start

Gruppenfehlercode . Detailfehlercode -

Errors are indicted via the red ERROR LED; warnings via the yellow
STATUS LED.

Error codes and warning codes are identical. All errors and warnings
are output one after the other based on the scheme above. Then the
flashing sequence starts again with the first error or first warning.

The chapter Overview of detail errors and detail warning codes lists all

flashing codes and provides information on the reason for the error and
how to rectify it.
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10.2.2. Overview of group error codes and group warning codes

Indication of the reason for the malfunction

Flashing
code

Group error

TopControl/HMI indication®

Internal error

0) Internal

PDSP error

1) Internal (PDSP)

Error due to the output current

2) Output current

Error due to the output voltage

3) Output voltage

4) Supply

Temperature error
Communication error
Modulator error
AD_Overrange_1-error

5) Temperature

6) Communication

7) Internal (Modulator)

8) Internal (AD overrange 1)

1
2
3
4
5 Error in the electrical power supply
6
7
8
9

10 AD_Overrange_2-error 9) Internal (AD overrange 2)
11 AD_Underrange_1-error A) Internal (AD underrange 1)
12 AD_Underrange_2-error B) Internal (AD underrange 2)
13 Login error C) Login

14 Configuration error D) Configuration

15 -- (not used) E) Not def.(group 14)

16 Interlock open, miscellaneous F) Interlock open,

Miscellaneous

Y On the HMI/RCU there is not enough space to output the errors or warnings with as much
detail as in TopControl. I.e. the text may be indicated truncated. The code in front of
the text is however identical in TopControl and HMI/RCU

The above list provides an overview of all existing group errors. Some
of the groups can also occur as warnings via the same group code.

The code prefix [ 0) ...F) ] helps to clearly identify the error
group/warning group. This code appears both in TopControl ("Show
Errordetail"/"Show Warndetail" buttons) and also on the HMI/RCU
(Error/Warning menu).

Overview of detail errors and detail warning codes

The following table lists all detail errors. Some of the detail errors can
also occur as warnings with the same code.

The error or the warning can be identified using the flashing code in
column 1 based on the number of flashes on the front panel LEDs.

The “TopControl/HMI indication” column contains the exact wording in
TopControl (“Show Errordetail’’”Show Warndetail” button). The texts
are truncated on the HMI/RCU for space reasons. The errors can how-
ever be unambiguously identified from the code given first.
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10.2.2.1. Error group 0) Internal

1-1 | 00) Invalid sys- | Invalid state has been = On repeated occurrence contact the
temstate detected. manufacturer
1-2 | 01) Invalid For debug purposes
module state
1-3 02) Calculation | Overflow in internal calcu- | Wrong parameter set >
Overflow lation trapped > After a software update ensure that all parame-
ters supplied have been loaded and saved
1-5 04) EEPROM Error on writing the device | Update from V4.11.33 or earlier to V4.11.34 or later
table write parameters to the non- - After power up "Store settings" and restart
volatile memory device.
1-6 | 05) Flash time- | Timeout occurred on writ- | = On repeated occurrence contact the
out ing/deleting a flash sector manufacturer
1-7 06) ADC AD-converter sequence in | Heavy EMI pulse affecting AD data stream
sequence wrong order -> Earth devices using large area connections
-> Locate source of EMI, e.g. contactors without
free-wheeling diodes
1-8 07) Invalid Device parameter table - On repeated occurrence contact the manufacturer
EEPROM table |empty or invalid
1-9 08) Requested | Unexpected state transi-
state not tion detected. For debug
available purposes
1-10 |09) Thyristor not | Thyristor for bypassing
switched on the intermediate circuit
charge resistor is not
switched on (nominal
condition).
For debug purposes
1-11 | 0A) No active An active controller has
controller de- not been defined. For
fined debug purposes
1-12 |OB) ADC time- | Timeout occurred during | Subsequent error for error 06
out actual value acquisition >See above, error 06
1-13 |0C) ADC DMA | Actual value acquisition
interrupt missing | incomplete
1-15 | OE) Invalid inter- | Unexpected interrupt rou-
rupt routine tine has been called. For | - On repeated occurrence contact the manufacturer
called debug purposes
1-16 |OF)Old Version in device parame- | Occurs after a firmware update on the MainDSP

EEPROM table
loaded

ter table does not match
actual software

-> After a software update ensure that all parameters
supplied have been loaded and saved. See also
software update instructions
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10.2.2.2. Error group 1) Internal (PDSP)

2-1 10) PDSP pack- | System communication | Heavy EMI pulse
age checksum | malfunction - Earth devices using large area connections
- Locate source of EMI,
e.g. contactors without free-wheeling diodes
2-2  |11) Wrong Peripheral DSP version |- During a software update the peripheral DSP has not
PDSP SW ver- | does not match the yet been updated to the latest state
sion MainDSP version - Latest parameters not loaded after software update
->Undertake software update exactly as stated in the
instructions
2-3 | 12) PDSP fault | Internal has occurred.
2-4 | 13) Write queue
overrun - On repeated occurrence contact the manufacturer
2-5 14) Too many
PDSP packages
2-6 | 15) SCI checks- | Various RS232 errors | - Interference on RS232 cable
um - Earth devices using large area connections
2-7 16) SCI parity -> Possibly use shorter cable
2.8 17) SCl overrun - Possibly use shielded cable
2.9 18) SCI framing -> Avoid earth loops, electrically isolate RS232
210 | 19) SCI break - Locate source of EMI,

e.g. contactors without free-wheeling diodes

- Wrong RS232 timing set (baud rate, stop bit, parity bit,
.

-> For correct values see operating instructions

- Level switching on RS232 after switching on or off a

PCllaptop

(Error 18) )

- Connect RS232 cable only after starting the
PCl/laptop or disconnect prior to switch off

- Update the peripheral DSP to V0.11

- Incorrect inactive RS232 level on host side as long as
interface is not opened
(Error 18))

- Update the peripheral DSP to V0.11

-> Start TopControl and leave to run to open the
interface. The error cannot be acknowledged
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Group error: 1) Internal (PDSP) (continued)

Flas
hing
code

TopControl/
HMI
indication

Description

Possible reason
- Measure to rectify

2-11 | 1A) Unknown Undefined internal
SCI status bit communication.
For debug purposes
2-12 |1B) Unknown
CAN status bit - On repeated occurrence contact the manufacturer
2-13 | 1C) Unknown
PDSP package
2-14 | 1D) Package CAN package received | Occurs once in firmware V4.11.30 in multi-unit opera-
from not initial- | from a mailbox that is tion from 4 devices on login. Can be ignored in this
ised mailbox not initialised. case
For debug purposes - Acknowledge error
- For >3 devices in the multi-unit system:
use later firmware
2-15 | 1E) PDSP com- | Communication with - On repeated occurrence contact the manufacturer
munication stop- |the peripheral DSP has
ped failed
2-16 |1F) SCltimeout | Timeout on the recep- |- RS232 communication has been interrupted or

within a talk
frame

tion of a TALK frame
via RS232

distorted
- See above, error 15-19)

- Subsequent error for error 18)
- See above, error 15-19)

- Excessively slow implementation of the TALK protocol
on the host side (PC)

- All bytes in a TALK frame must be sent within 5ms
(peripheral DSP version V0.09/V0.10) or within
200ms (from peripheral DSP version V0.11)
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10.2.2.3. Error group 2) Output current

3-1 20) i2t Calcuzlate enzergy loss | Current above l;,; for a time
[(limit)™= (low)] * t €X- - Reduce load
ceeds limit value I"tmax - Adjust llimit or 12tmax to the load
3-2 21) Overcurrent | Output current ex- Controller overshooting on set value steps
Isek ceeds level set for a - Reduce set value ramp
specific time. - Reduce control parameters
Controller oscillation
- Reduce control parameters
Hard switching of a low resistance load results in cur-
rent spikes from the output capacitors
- Reduce brief voltage drop by connecting external
capacitor/series indicator
-> After consultation with the manufacturer, it may be
possible to increase the delay
3-3 22) Overcurrent | Transformer current Controller overshooting on set value steps
lprim exceeds level set (level | 5 Reduce gradient on the set value ramp
IS temperature- - Reduce control parameters
dependent) P
Hard switching of a low resistance load (faster and
larger voltage drop)
- Reduce brief voltage drop by connecting external
capacitor/series indicator
- Reduce control parameters
Hardware fault
-> Rectification by manufacturer
3-4 23) Gatedrive A | Hardware current mon- | > See above “22) Overcurrent Iprim”
fault itoring. Short-circuit
. detection with direct
3-5 fZ;JItGatednve B | shutdown of the power
stage
3-6 25) Overcurrent | As for 21) shutdown - See above “21) Overcurrent Isek”
Isek (level derat- | level has been reduced
ed by tempera- | due to high tempera-
ture) ture (from 110% to
100% of maximum
device current)
3-7 26) TCLIN Over- | Current exceeds per- | > Reduce load
current mitted limit
3-8 27) TCLIN Over- | Safe Operating Area Controller is unstable

load

limit (SOA) exceeded,
excessively high tran-
sients have occurred

- Reduce gain
- Reduce drop voltage
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10.2.2.4. Error group 3) Output voltage

Group error: 3) Output voltage

Flash
ing
code

TopControl/HMI
indication

Possible reason

Description > Measure to rectify

30) Overvoltage |Voltage has exceeded |Load shedding with high voltage already
level set for a pre- - Activate load shedding detection
defined time -> Increase control parameters

Use adaptive control parameters
- Connect an additional capacitor
-> After consultation with the manufacturer,

it may be possible to increase the error delay

Controller oscillation
- Reduce control parameters.
Possibly increase P term
Overshooting on set value step
- Reduce gradient on the set value ramp
- Reduce control parameters
- Overshooting with no load: use adaptive
voltage control parameters

4-2 31) Max. sense | Difference between module voltage and sense voltage has exceeded the limit
voltage drop | set for a specific time (delay)

reached - Adjust monitoring level and delay to actual situation.

- Possibly deactivate monitoring, if not required

- Use lower resistance load feed cable

- Do not disconnect load feed cable

4-3 32) TCLIN Over- | Voltage exceeds limit | Controller is unstable
voltage - Reduce gain
- Reduce drop voltage

- Reduce input voltage
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10.2.2.5. Error group 4) Supply

5-1 40) TCLIN +5V | Supply voltage ex- -) Internal power supply faulty
too high ceedsfis below permit- | .y other error on board
5-2 41) TCLIN +5V ted limits - Restart, if necessary contact support
too low
5-4 43) +5V too low Internal supply voltage Subsequent error from 24V too low/too high
5-5 44) +5V too high | outside the valid range - See below, error 4B/4C)
5-6 45) +15V too low Subsequent error for error 07) (wrong gain values)
5-7 46) +15V too high - See above, error 07)
5-8 47) =15V too low Hardware fault
5-9 48) —15V too high - Rectification by manufacturer
5-10 49) DC link voltage | Intermediate circuit volt- | Mains voltage too low
too low age too low. - Check mains voltage
Feed cable cross-section too small
(It may not be possible to - Select cable with sufficiently large cross-section
achieve output values. ) | Poor contact on one or more mains phases
- Pay attention to clean connection and fix cable firmly
Hardware fault
- Rectification by manufacturer
5-11 4A) DC link volt- Intermediate circuit voltage | Mains voltage too high
age too high | too high; shutdown as - Check mains voltage
protection for DC interme-
diate circuit and power
stage
5-12 4B) +24V too low | 24V supply voltage too Error if no load connected:
low mains voltage too low
- Check mains voltage
Error only in case of load
- See also reason for error 49)
External load on the 24V supply excessive
- Do not load 24V output above max. specified cur-
rent
Hardware fault
- Rectification by manufacturer
5-13 4C) +24V too high | 24V supply voltage too Mains voltage too high
high - Check mains voltage
Hardware fault
-2 Rectification by manufacturer
5-14 4D) Fast voltage Voltage drop on interme- | Mains cable cross-section too small
drop on DC link | diate circuit voltage within - Select cable with sufficiently large cross-section
a short time Failure of a mains phase
(above all on load con- - Check mains phase voltages
nection/start) - Pay attention to clean connection and fix cable firmly
(possible damage to the
intermediate circuit com-
ponents)
Intermediate circuit thyristor is not switching
- Rectification by manufacturer
Hardware fault
- Rectification by manufacturer
5-15 |4E) TCLIN +15V | Supply voltage exceeds/is | -) Internal power supply faulty
too high below permitted limits ) Other error on board
5-16 |4F) TCLIN +15V - Restart, if necessary contact support

too low
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10.2.2.6. Error group 5) Temperature

Group error: 5) Temperature

Flash
ing
code

TopControl/ HMI
indication

50) Rectifier temp.
too high

Description

Heat sink temperature in
the area of the output
rectifier or IGBT power

Possible reason
- Measure to rectify

Flow of inlet or outlet cooling air obstructed
- Replace any clogged filters. Create sufficient space
for inlet and outlet air

6-2 51) IGBT temp. stage too high
too high - Ambient temperature too high
- Load current too high (pay attention to temperature derating)
- Reduce ambient temperature
- Adjust load to the ambient temperature (derating)
6-3 52) TCLIN K1 Heat sink temperature |-) Cooling is not operating satisfactorily
temperature too | at measuring point K1 | 5 check air inlet/outlet?, fans ok?
high or K2 too high .
-) Power loss excessive
6-4 ?3) TCUtN Kf - Reduce drop voltage
he;g]pera ure oo -) NTC K1/K2 /PCB has cable break, other defect
- Contact support
6-5 54) TCLIN PCB | Temperature of the

tem perature too
high

printed circuit board
too high
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10.2.2.7. Error group 6) Communication

7-1 60) CAN bus off CAN controller error CAN bus terminating resistor not connected
- A bus terminating resistor is required at both ends
7-2 61) CAN error of the bus
passive
Master-slave cable not connected correctly.
- Ensure all cables on all bus clients are correctly
seated
Inadmissible Y cabling of the CAN bus
- In case of stubs keep to the maximum length of
30cm
High levels of interference affect the CAN bus
-> Locate possible sources of interference and try
switching off
Master-slave cable faulty
- Replace cable
Bus clients other than TopCon causing interference on the
bus
- Remove all bus clients that are not TopCon masters,
slaves or HMI/RCU
7-3 62) CAN write to - On repeated occurrence contact the manufacturer
mailbox
denied .
- Internal conflict between
-4 63) CAN transmis- | o 20 CAN controller
sion aborted
7-5 64) CAN receive
message lost
7-6 65) HMI/RCU does | The master is not receiv- | Supply voltage too low for related RCU
not respond ing a response from the - Check RCU supply voltage
operating panel HMI or Communication error
RCU - See above, error 60/61)
7-7 66) CAN transmit | Internal conflict between -> On repeated occurrence contact the manufacturer
gueue over- DSP and CAN controller
run
7-8 67) Slave does not | The master is not receiv- | Communication error
respond ing any data from one or - See above, error 60/61)
more slaves Slave has been switched off
- Check mains supply for the slave
7-9 68) RMB not Optional external meas- | Supply voltage for the RBM is too low
connected urement box (RMB) is not - Check supply voltage
connected Fibre optic not connected or connected incorrectly
- Check correct seating of the fibre optic
7-10 69) Slave does not | A slave is not receiving Master has been switched off
get data from | data from the master - Check mains supply to the master
master Communication error
- See above, error 60/61)
Subsequent error for a failed login or an incorrect system
configuration
->See below, group error C) and D)
(Also pay attention to any error message from the master)
7-11 | 6A) TCLIN does | The communication Connector on the CAN cable is loose.
not respond between TopCon mas- | 5 Connect cable and fasten, re-start system.
ter and TCLIN has
been interrupted, but
was working before.
7-12 | 6B) TCLIN CAN | General error on the - Restart system, if necessary contact support

error

CAN interface
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10.2.2.8. Error group 7) Internal (Modulator)

8-1 70) Invalid Checksum for the com- Heavy external interference
checksum munication between - Locate possible sources of interference and try
(Modulator) MainDSP and modulator switching off
8-2 71) Invalid is incorrect - Incompatible software version between MainDSP and mod-
checksum ulator
(Main) (Error cannot be acknowledged, or occurs again immediately)
- SyncTime set incorrectly
->Undertake software update exactly as stated in the
instructions
8-3 72) Modulator Internal buffer overflow - On repeated occurrence contact the manufacturer
queue trapped, it was not pos-
overrun sible to send all the data
to the modulator
8-4 73) Transmit Transmit/receive register | Subsequent error due to noise interference coupling
register full in the MainDSP full - See above, error 70/71)
8-5 74) Receive unexpectedly
register full
8-7 76) Undefined ID | Unknown data packets in | Incompatible software versions between MainDSP and mod-
(Modulator) the communication ulator
->Undertake software update exactly as stated in the
instructions
8-8 77) Undefined ID Error as a consequence of external noise coupling
(Main) - See above, error 70/71)
8-9 78) VZ gain too Internal overflow trapped - After a software update ensure that all parameters
low on calibrating the AD- supplied have been loaded and saved
8-10 79) Iprim gain too | converter gain
low
8-11 7A) Still in fault It has been attempted to - Acknowledge error and try again
condition start the modulator man-
ually while it is still in the
error state
8-12 7B) Fault on Internal error on reading - On repeated occurrence contact the manufacturer
reading the modulator’s data
scope buffer | buffer
8-13 7C) Modulator The modulator is not The modulator has been stopped/has failed
communicati- | supplying any interrupt - Contact manufacturer
on stopped signals to the MainDSP
8-14 7D) Wrong Modulator version does | - During a software update the modulator has not yet been
Modulator not match the MainDSP | updated to the latest state
Version software. - Latest parameters not loaded after software update
Is only detected from ->Undertake software update exactly as stated in the
MainDSP Vv4.11.33 instructions
8-16 7F) Unknown Undefined error bit in the | Error as a consequence of external noise coupling

modulator er-
ror bit

communication between
MainDSP and modulator

- See above, error 70/71)

Incompatible software version between MainDSP and
modulator
- Contact manufacturer
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10.2.2.9. Error group 8) Internal (AD overrange 1)

Group error: 8) Internal (AD overrange 1)

Flash
ing
code

TopControl/HMI

indication
84) Output

Description

AD-converter for the

Possible reason
- Measure to rectify

Overvoltage

voltage over- | output voltage measure- - See above, error 30) *)
range ment at upper limit
9-6 85) Output AD-converter for the Overcurrent
current output current measure- - See above, error 21) *)
overrange ment at upper limit
9-7 86) Sense voltage | AD-converter for the Overvoltage
overrange sense voltage measure- - See above, error 30) *)
ment at upper limit
9-8 87) System AD-converter for the Overvoltage
voltage over- | RMB voltage measure- - See above, error 30) *)
range ment at upper limit
9-9 88) System AD-converter for the Overcurrent
current over- | RMB current measure- - See above, error 21) *)
range ment at upper limit

10.2.2.10. Error group 9) Internal (AD overrange 2)

Group error: 9) Internal (AD overrange 2)

Flash
ing
code

TopControl/HMI

indication

Description

Possible reason
- Measure to rectify

90) +5V AD-converter for the Internal supply voltages too high
overrange internal supply monitor- - See above, related supply error (group error 4)
10-2 | 91) +15V ing at upper limit
overrange
10-3 | 92)-15V
overrange
10-4 | 93) +24V
overrange
10-5 94) IGBT AD-converter for the Heat sink temperature lower than approx. 0°C
temperature | IGBT temperature sensor -> Operate device at higher ambient temperature
overrange at upper limit Temperature sensor not connected or faulty
- Contact manufacturer
10-6 95) Rectifier tem- | AD-converter for the Temperature sensor not connected or faulty
perature rectifier temperature - Contact manufacturer
overrange sensor at upper limit
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Group error: A) Internal (AD underrange 1)

Flash
ing
code

10.2.2.11. Error group A) Internal (AD underrange 1)

TopControl/HMI

indication

Description

Possible reason
- Measure to rectify

11-5 | A4) Output AD-converter for the Negative voltage due to controller oscillation
voltage output voltage meas- | 5 Reduce control parameters
underrange urement at lower limit - - —
Negative voltage due to special load conditions
- After consultation with the manufacturer, it may be
possible to deactivate this error message, if there is no
risk for the device
11-6 | A5) Output AD-converter for the Negative current due to controller oscillation
current output current meas- | 5 Reduce control parameters
underrange urement at lower limit - - —
Negative current due to special load conditions
- After consultation with the manufacturer, it may be
possible to deactivate this error message, if there is no
risk for the device
11-7 | A6) Sense AD-converter for the - See above, error A4)
voltage sense voltage meas-
under-range urement at lower limit
11-8 | A7) System AD-converter for the - See above, error A4)
voltage RMB voltage meas-
underrange urement at lower limit
11-9 | A8) System AD-converter for the - See above, error A5)
current RMB current measure-
underrange ment at lower limit

Group error: B) Internal (AD underrange 2)

Flash
ing
(ofo]o[<}
12-5

10.2.2.12. Error group B) Internal (AD underrange 2)

TopControl/HMI

indication

B4) IGBT
temperature
underrange

Description

AD-converter for the
IGBT or rectifier heat

12-6

B5) Rectifier
temperature
underrange

sor at lower limit

sink temperature sen-

Possible reason
- Measure to rectify

Temperature sensor faulty
- Contact manufacturer
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10.2.2.13. Error group C) Login

13-1 | CO0) Slave did not | The slave has not A master has not been defined

. 1) . . .
receive CFL received arequestto | 5 Epsure that a master (module ID=0) is available
log into the system

Master device was switched on before the slave was
switched on

- Always switch on master at the same time or after
all slaves (maintain 10-seconf timeout)

Master device was not switched off after the end of the
10s slave timeout

- Also switch on master within 10s of switching on the
slaves

Master-slave cable not connected

- Check cabling

There is no voltage at the controller board for the mas-
ter (LEDs remain off on switching on)

- On repeated occurrence contact the manufacturer

TC.GSS power supplies in generation 3 and 4
(TopCon Quadro) are not CAN-compatible

- Only use devices in the same generation in a
multi-unit system

Subsequent error for a CAN bus error
- See above, error 60/61)

13-2 | C1) Slave re- Invalid login attempt Subsequent error for error C0O)
E‘T:i‘liel‘)j invalid - See above, error C0)
Communication error
13-3 | C2) Slave did not - See above, error 60/61)
receive EOL

13-4 | C3) Slave re-
ceived incom-
plete EOL

Y These errors cannot be detected by the master. They only occur on the slave.

13-5 | C4) TCLIN CAN | Master and TCLIN TCLIN has a different CAN version to the master

protocol version | cannot communicate | 5 Firmware update on TC.LIN or TC.P master
is not identical

13-6 | C5) Master did Missing CAN initialisa- | Communication error during the initialisation phase
not receive all tion packets detected | 5 see above, error 60/61)
RFL subframes
from slaves
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13-7 | C6) TCLIN The TopCon master is | The TopCon master cannot establish the connection.
missing not finding a TCLIN on | 5 Restart: switch on TC.LIN before TC.P
system start - Check CAN cable
13-8 | C7) Master did
not receive all
RFL subframes
from HMI/RCU
13-9 | C8) CAN proto- | The same CAN proto- |- The software versions on devices involved must be
col version is not | col or the same soft- identical to the versions on the master device
identical ware is not installed
13-10 | C9) Software on all devices
version is not
identical
13-11 | CA) Slave CAN
protocol version
is not identical
13-12 | CB) HMI/RCU The HMI/RCU version | - Contact the manufacturer to obtain compatible ver-

CAN protocol
version is not
identical

does not match the
actual firmware

sions

2)

CC) HMI/RCU
did not receive
CFL

The HMI/RCU has not
received a request to
log into the system

A master has not been defined

- Ensure that a TopCon master (module ID=0) is
available

There is no voltage at the controller board for the mas-
ter (LEDs remain off on switching on)

- On repeated occurrence contact the manufacturer

Master device was switched on before the HMI/RCU
was switched on

- Always switch on master at the same time or after
all HMI/RCU (maintain 10-second timeout)

Master device was not switched on after the end of the
10s HMI/RCU timeout

-> Also switch on master within 10s of switching on the
HMI/RCU

Master slave cable or RCU cable not connected
- Check cabling

TC.GSS power supplies in generation 3 will only run
with HMI firmware V1.xx.yy. TopCon power supplies in
generation 4 (TopCon Quadro) will only run with HMI
firmware V4.xx.yy or V11.xx.yy

- Only operate compatible devices in a multi-unit sys-
tem.

Subsequent error for a CAN bus error
- See above, error 60/61)
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Group error: C) Login (continued)

Flash
ing
code

TopControl/HMI
indication

CD) HMI/RCU
received invalid
CFL

CE) HMI/RCU
did not receive
EOL

CF) HMI/RCU
received incom-
plete EOL

Description

Invalid login attempt

Possible reason
- Measure to rectify

Subsequent error for error CC)
- See above, error CC)

Communication error
- See above, error 60/61)

Incorrect CAN protocol

- Only use compatible HMI and controller
board software

2 These errors cannot be detected on the master device. For this reason there is also no flashing code
and error can only be indicated on an HMI/RCU, but not in TopControl.
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10.2.2.14. Error group D) Configuration

14-1

DO0) Slave ID not
unigue

Module ID for a slave
is identical to the
module ID for another
slave

- Each slave requires a unique module ID.

14-2

D1) HMI/RCU ID
not unique

The same HMI/RCU-
ID has been assigned
several times.

- Each HMI/RCU requires a unique HMI-ID
(HMI identifier)

14-3

D2) More than

More than one master

- In each system there must be exactly one

one master has been detected TopCon (module ID=0).
in system
14-4 | D3) Nominal Nominal power of a
power of a module does not match
slave not that of the master
consistent
14-5 | D4) Nominal Nominal voltage for a - The nominal data for all modules in a multi-
voltage of a | module does not match . be identical to those for the
slave not that of the master unit system. must be identica
. master device
consistent
14-6 | D5) Nominal Nominal current for a
current of a | module does not match
slave not that of the master
consistent
14-7 | D6) Number of The number of devic- | The module IDs have been configured incorrectly
devices in es in the series or - Set module IDs correctly as per instructions
series config. | parallel circuit does and required configuration
does not cor- | not match the data Pre-setting is different to the actual number of modules
respond with | specified in the series or parallel circuit
the given - Connect same number of devices as specified
value - Adjust setting to the actual number of devices
14-8 | D7) Number of using TopControl
devices in One or more slaves have not been detected
parallel con- - See above, error C0)
fig. does not '
correspond
with the giv-
en value
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| 10 |

Group error: D) Configuration (continued)

Flash
ing
code

TopControl/HMI
indication

Description

Possible reason
- Measure to rectify

14-9 | D8) All slave ID's | The module IDs are - All module IDs must be sequential. For infor-
have to be not sequential mation on the meaning of sequential, see multi-
numbered unit system chapter (for a parallel configuration,
without a gap sequential means e.g. ID [hexadecimal] = 00,

10, 20, ...)
The value 'UiCAN_MaxNumModuleParallel' must
be set identically in all modules. Default: 8.

14-10 | D9) All HMI/RCU | The HMI IDs are not - All HMI IDs must be sequentially numbered
ID's have to | sequential starting with 1.
be numbered
without a gap

14-11 | DA) Number of
slaves does
correspond
with the giv-
en value

Total number of de-
14-12 DB)QE{HB;O]‘ vices does not match - See above, error D6/D7)
the data specified
modules
does not cor-
respond with
the given
value

14-13 | DC) Invalid slave | Module ID for a slave -> It is not possible to connect more than 8 de-
ID (out of outside the valid range vices in series or on parallel
range)

14-14 | DD) Invalid HMI ID outside the -> Configure the ID via the HMI.

HMI/RCU ID | valid range
(out of range)

14-15| DE) TCLIN ID Master detecting - Check IDs for the TCLIN individually / set
invalid invalid TCLIN ID

14-16 | DF) TCLIN ID not | pmaster detecting - Check IDs for the TCLIN individually / set
unique several TCLIN with

same ID

10.2.2.15. Error group E) Not def.(group 14)

Group error: E) Not def.(group 14)

Flas
hing
(ofo]o[<}

TopControl/HMI
indication

Description

Possible reason
- Measure to rectify

Errors in group E) do not currently exist and are for further additions.
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10.2.2.16. Error group F) Miscellaneous

16-1 | FO) Voltage It is not allowed to activate the sense functionality on operation in series
sensing not - Only use sense functionality in single operation or in a parallel
allowed in multi-unit system
series con-
figuration
16-2 | F1) Wrong opti- | An invalid option code has been entered
on code -> Enter option code again correctly, if necessary contact the manufacturer
16-3 | F2) Interlock As soon as the interlock | Interlock circuit has not been wired
circuit is disconnected, (for correct wiring see operating instructions)
the power stage shuts -> Fit suitable connectors to interface X105 and
down. X101/X102
- Connect interlock circuit differently, e.g. using
relay contacts
Interlock circuit has been opened by external protec-
tion circuit
- Check why the protection circuit has tripped
16-4 | F3) External Shutdown of the power | The signal is normally not wired to the output. I.e.
PWM shut- | stage caused by an ex- | only very heavy EMI could cause this error
down ternal signal - Locate source of EMI, e.g. contactors without
free-wheeling diodes
16-5 | F4) Security - On repeated occurrence contact the
relais open manufacturer
16-11 | FA) Any Rack Customer-specific error
system did
not change
to voltage-on
or —off within
specified
timeout
16-12 | FB) Any Rack Customer-specific error
system has
errors, or
dummy plug
missing
16-13 | FC) ReGen error | Error in an optional ex- - See separate documentation on the overall
ternal regeneration unit system
16-14 | FD) AC-Switch | Error in the external - See software documentation V11.09.00
error polarity reverse bridge
(simple variant with con-
tactors)
16-15 | FE) AC-Bridge Error in external - See operating instructions for the bipolar
error TopCon bipolar switch switch
(TopCon option)
16-16 | FF) FIFO queue | Buffer for actual value Subsequent error for a CAN communication error
for actual synchronisation in multi- | [Group error 6) ]
values full unit operation is full -> See group error 6)
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10.3. Declaration CE marketing

DECLARATION OF CONFORMITY CE-Marking

The manufacturer: Regatron AG
Kirchstrasse 11
CH - 9400 Rorschach

Switzerland
hereby declares that
the products: Bidirectional High/Power DC Supply TopCon TC.GSS series
Model Legend
TC.GSS.20.400.400.S @ P! @ = HMI (optional)
TC.GSS.32.400.400.5M ! = LC (optional)

TC.GSS.20.500.400.8 ™
TC.GSS.32.500.400.8 ™
TC.GSS.20.600.400.S™ ™
TC.GSS.32.600.400.S™ ™

are in conformity with the provisions of the following Council Directives

Low Voltage Directive 2006/95/EC
EMC Directive 2004/108/EC

and are in conformity with the following harmonized standards:

EN 50178: 1997 Electronic equipment for use in power installations
EN 61000-6-2: 2005 Electromagnetic compatibility (EMC):

Generic standard — Immunity for industrial environments
EN 61000-6-4: 2007 Electromagnetic compatibility (EMC):

Generic standard — Emission standard for industrial
environments

Year of CE marking: 11

Rorschach, September 20™ 2011 Regatron AG

L9~

T. Hardmeier / Managing Director
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Index
A
Addressing
HMIJRCU oottt st 65—-66
TopCon power SUPPlIES ....ccecveeirriiiiiiiee et 62-65
Advanced User
PASSWOId ...coviiiieeniieeieerie ettt st 163
Analogue interface ........ccccceeecvveeennnnn. See standard interfaces
C
CAN bus (X101/X102) ..ccovveerveereennnn See standard interfaces
COMMISSIONING ..eeviiiiiiiiiieeeii e 109
Device self-teSt....ccccviiiiiiiiiiiiiiie e 116
FUNCEION t@ST ... 117
Connection
OUEPUL e 113
POWET lINE ..vviiiiiieiieeeee e 112
Connections
[ ITot g x| PSR 110
Cooling
WIth @il 107
CooliNg MEIUM ..ooiviiiiiiieciie e 74
D
Device
ComMmMISSIONING ...eeeveiiieeiiee e, See commissioning
SWILCN ON e 115
Dummy plug
MUIti-UNIt SYSEEM cueiiiiiiieeeee e 67
E
Error
Acknowledging (HMI) .....cooouveuieeieeeereeeeeee e
Acknowledging (TopControl)......

Indication in operation (HMI)
LED flashing code ....
REASONS .ottt

Interference iMmUNIty ......ccoooveeeiiiieccieeccee e 111
Interference SUPPresSioN .......veeecveeeeciieeeriiee e eciee e 111
Interlock
[©0o] o111 ¢ | SR SURRN
DUMMY PIUG ottt e
EFrOr liSt .uveeeiieecee e
FUNCHION .ttt
Multi-unit SYSteM ....coeieiriieieceee e
Software indication
Internal control
SyStemM StAte covviiiiiieece 50
Internal resistance
Extension ....

L
LC See option
Liquid cOOlNgG ....ovvieiiiiiieeeeee e See option
M
MUI-UNIT SYSTEM ..t 56
Device addressSing.....c.ceeevveeiiiieeiiiiee e 56
System communication ........ccceeeeeveriiiiieeeee e 56
0]
Option
VLS e e 126
Optional interfaces

Converter

F Packaging ...c.eeeeeviiiiiiii ittt See support
Password
Firmware VErsioN.......ccceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees See version ACCESS CONLIO...uiiiceiiiicciiie e 163
Pin definition
G Analogue iNterface .......cccccevuveeivciieeeiiiee e, 271
CAN DUS ettt 269
Gridfile RS-232 . e e 268
Gridfile list (standard) .........ccccovveeeeccrccccnnnn. 208-12 Power User
[ Y] o ISR 163
H
HMI
CONEIOIS v ettt et 32,134
General functionality.......cccceceeveeriieceeeee e 132
(0] o1=] =) A (o] o PSR PUUPPUPPTOt 134
Technical data ......ccoeieeiiiieceecee e 133
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Rechargeable battery care .......ccccvvveeeiiiieiniee e 87
Return
Packaging .

Safety
Effects on the syStem ......cccccvvcveviecvee s 27
Hazards and risks for personnel..........cccccoeeviieeeciineeens 20
Systems and material ........cccoceeveeeiiiiecn e, 22
TraNSPOIT...ceiiiiiii it 25
Safety information
COMMISSIONING ...vvvvreieeeieiiriee e e e et ee e e eerrrre e e e e e e eanens 109
Sense
Circuit diagram ......cocoveeeeiiecciiee e
Properties......c.cccceevunennn.
Software requirements ..
Sense interface .....coccvvvveeveercieeneennne.
ShUtAOWN PrOCESS .....vveeeiiieeeireee et et
Software VErsion........ccccveveeeiviieenieee e
Standard iNterface......cccvvvieiieeciee e
Standard interfaces
Analogue interface (X105)................ 120-30, 271-72, 271
RS-232 (X301) .uureieeiiieeeieee et et 160, 268
Sense interface.....cccovviienicieeencieeiieeeieee 41,43-44, 58
SUPPOIT ettt e e s s eree e e e s e s saanes 252-54
System communication
MUIE-UNIT SYSTEM . 56
System option
Function generator / TFE......ccevieveevreneenieeeesreeeeve s 81

T

TopCon
Interfaces (OPtioNS) ...vveecieeeiiiieeciee e, 88
Options - overview

TopControl
<ADJUST 1> tab..
<ADJUST 2> tab..coeeciiiiiieniieieneceenccneceee
<CONFIG> 1ab eveeieeviieeiieeieeiee e
<CONTROL> tab .cveeviiiiieeiieiecieeeceeeee e
<DEVICE INFO> tab ...coeevierieeiinieeienieeieseeeesieeeee 247-48
<U/O> 1AD . 243-45
<PARAMETERS> tab.....cccceviriiiniinieniiiiciecieiceeee 232-42
<PROTECT> tab ..ccceviinieieniieienieeeeseecceeeieeee 226-28
<SCOPE> @b ..coveeeeiiiieieeecee e 199-218
SSTATUS> tab cveeeeeiiiecierieeeeee et 178-82
INSEAlAtioON ceeveeiecieeeee s 159, 250

Trigger
SCOPE ciiiiiiiiiiiieeeteee e e e 214-15
TRE oottt sae s 82

U
User level CoONCEPt.....ccccerierriieienieneese e 163
Vv

Version (software and firmware)
Via HMI .ot
Via TopControl

VLS e
Explanatory example ...........

Operation in TopControl

X
X10L/X102 oo See standard interfaces
X105 .. See standard interfaces
X301 .ottt See standard interfaces
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