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IMPORTANT

This users manual contains setup, operation and maintenance information for
TRD Series Rectifiers / Power Supplies.

Before starting setup and operation of the equipment, complete users manual
should be read carefully.

Before operation, the rectifier should be prepared by an authorized technical
personnel approved by DEALER. The warranty will be void, if this direction is
not followed.

Please contact DEALER customer service, if you see any problem about any
process described in this users manual.

The manufacturer reserves the right to change the design of the equipment without
notice.

HIGH LEAKAGE CURRENT

Because of the high leakage current, this equipment should be operated only after
it is earthed.

ELECTROMAGNETIC COMPABILITY

This equipment if compatable to EMC directive 89/336/EEC and to conditions in
released technical specifications. The compability remains only if related
directions are followed and only if the equipment is used with accessories
approved by the manufacturer.

IMPORTANT

In custom designs, there can be minor differences between this manual and the
equipment.




10.

11.

CAUTION

There are no user servicable parts inside.

Even after the equipment is disconnected from batteries and input connections,
a intervention to the interior of the equipment contains risk of electric shock.

Ventilation holes should be kept open and no objects should be inserted.

In the environment where the equipment will be operated, the temperature and
humidity should be relevant.

Batteries should be kept away from high temperature, otherwise they can
explode.

The equipment can not be operated in an environment having flammable and
explosive devices.

Setup, maintenance and repair of the equipment should be performed only by
trained, experienced and authorised technical personnel.

When working on live equipment a second person who is aware of all safety
precautions and emergency actions should be present at all times.

It is the responsibility of each individual to be aware of national legislation,
local legislation and site rules governing safety and working practices.

Use only good quality insulated tools and accessories, properly maintained
and calibrated instruments, and suitable and adequate supports and lifting
equipment.

Electrical energy can be supplied from the AC supply, external batteries or the
external alarm or auxiliary control terminals.
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1. GENERAL INTRODUCTION

1.1 SYSTEM DESCRIPTION

TRD Series Rectifier / DC Power Supply is a high technology equipment, including all protection
and control systems, which is designed and manufactured to convert 1 phase or 3 phase AC
voltage to pure and regulated DC voltage. It provides DC power, which is especially important for
industrial, telecom and military applications.

When this system is used with a battery group at its output, this equipment charges battteries and
acts as a uninterrupted DC power source.

This equipment contains an input isolation transformer and provides full electrical isolation between
input supply and DC output.

This uses all advantages of DSP (Digital Signal Processor) control. It provides advanced user
interface, smart diagnostics and advanced communication features.

When used as battery charger, it can perform battery charge in 3 different modes:

e Float charge

e Equalizing charge

e Boost charge



1.2 OPERATION THEORY
Rectifier block diagram is shown below.
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Figure 1.1 TRD Series Rectifier Block Diagram
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Figure 1.2 TRD Series Rectifier Single Line Diagram (includes optional features)




Thyristors are used as semiconductor switch. Single phase full controller thyristor bridge topology
is call B2C. Three phase full controlled thyristor bridge is called B6C.

I Load |

i
A

Single phase (B2C) topology Three phase (B6C) topology

Operation of the system is based on phase control. The DSP controller trigs the thyristors connected
to the secondary of AC transformer, so adjusting the mean DC bus voltage.
Generation of DC voltage by adjusting the trigger points is shown below.

Trigger point

Mean voltage

Figure 1.3 Phase control in single phase system

Generation of DC voltage in three phase system for different phase control trigger points are shown
below.
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Figure 1.4 Phase control in three phase system



1.3 TRANSITION BETWEEN CHARGE MODES

The device can apply 3 different charging voltages. These are Float, Equalize and Boost Charge

charge voltages. When in auto charge mode, the device automatically switches between Float and

Equalize charge modes.

Float Charge Mode

In this charging mode, the device applies Float charging voltage to the load (battery), limiting the

current if necessary. There is no time limit. The float charge charges the battery at buffering value.

Equalize Charge Mode

In this charging mode, the device applies the Equalize charging voltage to the load (battery),

making current limit if necessary. There is no time limit. The Equalize charge is a fast charge which

is high in the battery charging process.

Boost Charge Mode

In this charging mode, the device applies Boost charging voltage to the load (battery), limiting the

current if necessary. This charging mode is also limited in terms of time with the Boost Duration

setting value. If this time expires, the device returns to Float Charge and Fast Charge is blocked for
the next 1 hour. After 1 hour, the device switches itself to Boost Charge again.

The quick charge is used only for the first commissioning for some special types of batteries.

Automatic Charge Mode

In a rectifier set to operate in automatic charging mode, automatic switching between float and

balancing charges is done automatically. These criterias are current value and time. As a current

criterion, two threshold values are mentioned: Flotation Current and Equalize Current. As a time
criterion, there is only one value called Boost Duration. All three values can be set by the user under
the Settings menu. The mechanism works as follows:

1. If the current value drawn from the battery is below the Float currrent set value, the device
switches to Float Charge mode within 30 seconds.

2. If the current value drawn from the battery is above the set value of the Equalizing Current, the
device switches to Equalizing Charge mode within 30 seconds. However, this can be done if at
least 60 minutes have passed since the last successful Fast Charge

3. If the device has entered Equalize Charge mode for any reason, Equalizing Charge can last as
long as the Boost Duration value, after which the device will go into Float Charge mode if the
device is still in Equalizing Charge mode and start the 60 minute Fast charge Block period
mentioned in the second item. As long as fast charge block is active, the device can not switch
to Equalize charge.
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1.4 CURRENT LIMITING

Current limiting is the action that the rectifier reduces its voltage to limit the current. The TRD
series rectifier has the feature. If the output current exceeds the Current Limit setpoint or battery
current exceeds Batt. Current Limit setpoint (both hare defined under Main Menu > Setup),
the output voltage is reduced until the current drops below the setpoint. In this case, a Current
Limit message is displayed. This is constant curent operation mode. The rectifier do not trip its
outputs.

During the battery charge process, an empty battery may force the rectifier to run at current limit
mode for a short period. After the battery is enough charged, it will demand for less current and
the rectifier will |

Eunstant‘mltage Eegg

Full
Charge 1
Yaoltage Charge

|

Charge
T Current
Constant Current Region -
(Current Limiting)

Time

— Yoltage =—Current
Figure 1.6 Battery Charging with Current Limiting



1.5 GENERAL FEATURES
Advantages and properties of TRD Series Rectifiers are as following :

e 1 phase or 3 phase input (model dependent)

¢ Internal isolation transformer at input

e Full controlled conventional rectifier

e Smart control and high reliability with DSP (Digital Signal Processor)

e Float charge, equalizing charge and boost charge modes

e Automatic and manual charge modes

e Low output voltage ripple and high reliability

e 2x16 character LCD display, showing measurements, status and alarm messages

e Soft start

e Led displays for easy observation of Rectifier status. Audible alarm.

e Programmable current limitation

e Operation as voltage source or current source

e Calibration of measurements from front panel

e Language selection from front panel (English / German / Turkish / Netherland / Portuguse)
e DC Low/ High, Line Failure, Over Temperature, Short Circuit protections

e Ability to program all operation parameters (password protected)

e Log records with date and time stamp up the 200 events.

e Programable alarm relay contact outputs (Up to 16 relays) “Opton

e Possibility of monitor and control over RS232-RS485. Modbus communication, “Opton
e Earth leakage monitoring “opton

e Battery temperature compensation “OPtion

e Ability to monitor batteries and battery low alarm, even when the AC input fails (option)
e Active parallel (current sharing) operation up to 4 devices “OPton

e [Easy observation via analog gauges (input / output / battery voltages / currents) “Option
e Battery test with adjustable voltage and duration “Option

e Transducers for input / output voltage(s) / current(s) (4-20mA and 0-10V) “Option

e 12 pulse option to limit input current distortion. “Opton

e Internal cabinet light. "Option

e Internal cabinet anticondensation heater, "OPtion

10



1.6 PHYSICAL FEATURES

INDICATIONS AND ALARMS

DC Output Voltage / Current
AC Input Voltage(s) / Current(s)
Battery Voltage / Current
Battery Ambient Temperature

Digital Measurements (On LCD Display) ™ Charge Mode
Date & Time
AC Input Frequency
AC Input Power(s) / Power Factor(s)
Alarms
Line Failure / Line Low
DC Low / High
Current Limit
Battery Too Low / Low / High
Over Temperature / Temperature Pre Alarm
Earth Fault
Memory Error
Fan Failure
Alarm Messages (On LCD Display) ™ Breaker Open
Fuse Failure
Door Open
Hardware Block
Probe Failure
Emergency Stop
Parallel Fault
12 Pulse Failure
Battery Test Failed

Input AC OK / Fail
Led Indicaters Operation

Common Alarm

COMMNICATION & REMOTE MONITORING

Serial Communication *Otion RS232 / RS485 Isolated Serial Port (Modbus Communication)
Dry Contact Outputs *©ption 4 programable alarm contact output
ENVIROMENTAL FEATURES

Operation Temperature -5°C / + 50°C *?

Storage Temperature -20°C / + 50°C

Cooling Air Natura lor Fan Forced, model dependent

Relative Humidity 0% — 90% (non condensing)

Operation Altitude 2000 meters maximum

*1 Some of the displayed measurements and alarm are optional.

*2 Custom solutions for very low ambient temperatures is possible, by adding termostat controlled heaters. Consult
your dealer.
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1.7 ELECTRICAL FEATURES

1.7.1 ELECTRICAL FEATURES (1 phase input devices)

| 24V | 48V | 110v | 220V
INPUT
Voltage (AC) 110V / 120V / 220V / 230V / 240V
Frequency 47 Hz — 63 Hz, with automatic adaptation
Power Factor (nominal) 0.75
OUTPUT
Voltage (DC) 24V+1% | 48V+1% | 110V+1% | 220V+1%
Current (Nominal) 10A ... 100A
Float Charge Adjustment Range 80% - %115% x nominal
Equalizing Charge Adjustment Range 80% - %125% x nominal
Boost Charge Adjustment Range 80% - %125% x nominal
Current Limit Adjustment Range 25% - %100% x nominal
Ripple <1l5%
Regulation <10%
Efficiency 76-82% | 78-83% | 80-85% |  82-85%

1.7.2 ELECTRICAL FEATURES (3 phase input devices)

| 24V | 48V | 110v | 220V
INPUT
Voltage (AC) 200V / 380V / 400V / 415V / 440V, with or without neutral
Frequency 47 Hz — 63 Hz, with automatic adaptation
Power Factor (nominal) 0.80
OUTPUT
Voltage (DC) 24V+1% | 48V+1% | 110V+1% [ 220V+1%
Current (Nominal) 10A ... 10000A
Float Charge Adjustment Range 80% - 115% x nominal
Equalizing Charge Adjustment Range 80% - 125% x nominal
Boost Charge Adjustment Range 80% - 125% x nominal
Current Limit Adjustment Range 25% - 100% x nominal
Ripple <15%
Regulation <1.0%
Efficiency 80-87% | 85-89% | 86-92% |  87-93%

12




2. SETUP

2.1 OPENING PACKAGE

When the equipment is delivered to you, first to be examined is a possible damage during transport.
Therefore, examine the equipment carefully. For a possible future use, save the packet and wooden
pad of the rectifier after unpacking.

2.2 CHOOSING PROPER PLACE

1. For a proper ventilation, minimum distance between the rear of the rectifier and any nearby
object should me minimum 20 cm.

Choose a place with proper temperature and humidity.

Do not choose any place which can cause dust and corrosion.

The place chosen should not have direct sunshine and shouldnt be near any heating source.

5. Operating the equipment in proper conditions will increase it lifetime.

2.3 ELECTRICAL CONNECTION

All electrical connections of the rectifier exist on the back of the front door of the enclosure. All
required connections to connection panel of rectifier should be made by DEALER service personnel
or by the approval of DEALER service personnel.

Before making the connections all power switches, isolators and circuit breakers must be in OFF
position.

Eal AN

CAUTION

Your device may have different connections and terminals, depending on your project and
specifications. Please refer to the drawings and terminal labels before proceed.

Input AC supply should be connected to X1 terminal.

In devices where battery output and load output are seperated, battery should be connected to X2
and load should ve connected to X3.

In devices where battery output and load output are common, both battery and load should be
connected to X2 and load should ve connected to X3.

Ground must be connected.

CAUTION

Connect and control ground (PE) connection. Definitly, the equipment should’nt be operated
without ground connection.

NOTE
For 6 pulse, 3 phase input devices, input supply phase sequence and direction may be ignored.
For 12 pulse, 3 phase input devices, input supply phase sequence is important. The input phase
sequence may be seen inside the About menu, Input VVoltage item. After connecting supply, be sure
that the phase rotation direction sign is ‘- (minus)

13




3. OPERATION

3.1 TURNING ON THE EQUIPMENT

1.

7.

Apply 1 or 3 phase line voltage from the connected distribution panel to the rectifier, when the
rectifier input breaker K1 is in OFF position.

Switch the input breaker K1 to ON position. Rectifier will be energized and welcome message
will be shown on the front panel.

With a soft start , the rectifier will start to generate DC output voltage, if automatic startup is
set. (See Section 5, Front Panel)

If manual startup is set, the rectifier will wait without generating DC. In this case, push ON
buttons on the front panel.

From the rectifier side of the K2 output breaker, control the DC voltage, with a voltmeter, or
from the LCD panel.

Switch the K2 output breaker to ON position. Rectifier will feed output loads. If exists, switch
the K3 output breaker to ON position, too.

Output voltage and output current can be observed via the LCD panel.

3.2 TURNING OFF THE EQUIPMENT

1.
2.

Push OFF buttons on the front panel of the rectifier. Rectifier will stop generate DC voltage.
Switch input breaker K1 and output / load breakers K2 / K3 to OFF position.

Operation
Status
Led

For STOP (Stopping DC generation) For START (Starting DC generation)
pres these 2 buttons together press these 2 buttons together

Figure 3.1 Starting and Stopping Rectifier, Character Panel
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TRD SERIES RECTIFIER CONTROL

NO ALARM

FUNCTIONAL 207 00V o0& 307 00A o &
QUTPUT VOLTAGE CQUTPUT CURRENT
SETUP

LOGS _.-"'1.|:||:|

ABOUT 000V
LINE VOLTAG

Operation Status Run (Generating DC) / Stop
Information Button

Figure 3.2 Starting and Stopping Rectifier, Graphic Panel

3.3 AUTOMATIC STARTUP

It can be programmed, whether the rectifier starts its operation itself or not, when the AC input
supply is applied. (See Section 5, Front Panel)

A rectifier programmed for automatic startup will automaticly start it operation and generate DC,
when the AC input supply is applied. This option is especially preferred for far installations, where
user intervention is not possible. In this mode, if a trip because of an alarm condition occurs, the
rectifier will atutomaticly restart and generate DC, after the alarm condition is disappered. This
status can be observed by the blinking operation led.

A rectifier programmed for manual startup will wait for the user to push ON buttons to start, after
the AC input supply is applied.

A device programmed for Automatic Startup resets the DC High alarm, 20 seconds after it has been
detected. If the alarm appears again after the restart, this scenario is repeated 4 times. After the 4th
attempt, if the time lapse between last two alarm was less than 10 minutes, the rectifier decides that
there is a permanent problem and service needed, therefore is stops automatic alarm reset and
automatic restart and remain in alarm state.

15



4. SERVICE AND MAINTENANCE

CAUTION
There are no by the user servicable parts inside the equipment, therefore DO NOT OPEN THE
COVER OF THE EQUIPMENT. Because of possible external battery connection and dry contact
relay outputs, THERE MAY BE HIGH VOLTAGE INSIDE THE EQUIPMENT, EVEN WHEN
THE RECTIFIER IS TURNED OFF. Do not permit unauthorized persons to intervent any failure,
otherwise, the warranty will be void and moreover, significant injury may occour.

Under normal operating conditions only preventative maintenance is required. The intervals
between maintenance actions will vary according to the level of remote monitoring and the standard
of cleanliness of the equipment room.

4.1 PERIODICAL MAINTENANCE

The rectifier equipment is designed for a very minor maintenance requirement. Only fulfil

conditions described below.

1. Clear the dust piled up in ventilation holes of the equipment.

2. 'You may clean the cover of the equipment with a moist cloth.

3. Record all abnormal occurrences in the service log

4. Visually check electrical connections and component for signs of overheating or corrosion.
Rectify as necessary.

4.2 FAILURES
As mentioned before, only authorized personnel may perform maintenance of the equipment. In any
abnormal situation, before calling service, check the points described below.

4.3 BEFORE CALLING SERVICE

The most simple failure definition for a car problem is “Car is defective.” But, this will not help to
the one who must fix the problem, especially when he is not beside the car. There can be several
reasons :

- No fuel

- Blown gear

- Bad battery

- No start key

- No engine

Therefore, the information provided to the service personel is very important. The information will
help him to better undestand the situation.

Please, before calling the service, save your devices model and serial number and be ready to
answer the following questions :

1. Did you read the users manual ?

2. Is this the first start up of the device or it was working properly before ?

16




Is there energy on the panel, which the device is connected ?

Which alarms are displayed on the LCD display ?

Cihaz 6n panelde LCD gdstergede ne alarmlar veriyor ?

What are are status of the LED indicaters ?

Did you apply START command ? Is the OPERATION led (middle of 3) on ?

Are the boards and front panel energized when you switch the AC input breaker on ?
. What are the status of breakers ?

10. Is this a problem apeearing rearly or is it permanently existing ?

11. What are the load and battery ?

12. Did you experience any anormality in you utiliy in last times ?

© oo N O W®
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5. FRONT PANEL

Depending on the model of the device, Display Panel can be in one of the following forms:
- 2x16 character LCD Display, Keypad, Led Indicators
- Graphic Touch Display Panel

18



5.1 CHARACTER LCD PANEL

5.1.1 STRUCTURE OF FRONT PANEL

The front panel of the Rectifier contains a 2x16 character LCD (Liquid Crystal Display), control
buttons and leds. Via LCD, measurements and status / alarm messages are displayed in a format,
which can be easyly understood. Parts in front panel and their functions are given below.

TRD SERIES
RECTIFIER

Figure 5.1 Rectifier Front Panel

1 LCD Display Measured values, status and alarm messages of th_e equipment are displayed in this 2x16
character LCD display.
2 Esc Button This buton is used to get back from a supme_nu or to escape from adjustment without
validating.
In menus, this button is used to see the previous item (up). In adjustments, this button is
3 Up Button . . X
used to increase the adjusted quantity.
4 Down Button In menus, this button is used to see the next |ter_n (down). In_ adjustments, this button is
used to decrease the adjusted quantity.
5 Enter Button This buton is used to enter a submenu or to validate a setting performed.
6 Led Displays These leds provide instantenaous information about the status of the equipment.

_ This led panel has individual leds for individual alarms. An energized (lighting) led
7 Led Indicaters indicates an actual alarm condition. A blinking led indicated an old, latched alarm
condition, that do not exists anymore. Led panel is not supported on all devices.

The area has the information about the device model, nominal voltage and nominal

8 Type Indicater current.
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Led Color Status Description

Light © | Input AC is OK.
No Light

Input OK Green

®

Input AC is low or failed.

Light © | The equipment is generating DC.

The equipment has stopped generating
DC, because of an alarm condition.
Operation Green Blinking © | Because it is in Automatic Startup
mode, it will restart generating DC,
after the alarm condition is disappeard.

No Light @ | The equipment is not generationg DC.
Common ’ Light @ | There is an alarm condition.
Re
Alarm No Light © | There is no alarm condition.

In LCD display, measured values and status / alarm messages are displayed in seperate lines. Via
buttons, it is possible to stroll in measurements and submenus.

OU| T PIUT| |VIOL|TIAIG|E
1/1{0}.|0]| |V FILIOA|T|”

Figure 5.2 LCD Display, Measurements Menu
The single letter located on the bottom right on the LCD display indicates the current charge mode.

Lette Charge Mode
F Float Charge
E Equalize Charge
B Boost Charge

5.1.1.1 RESETTING ALARMS

Any active or latched alarm can be cleared by two ways :

- Pressing the most left two button at the same time

- Pressing Enter button on the Main Menu > Functional > Alarm Reset item.

5.1.1.2 MUTING ANY AUDIBLE ALARM TEMPORARY

Any existing alarm can be muted by pressing the ESC button for 10 seconds. The muting condition
will remain until all alarmsa re resetted. Once there is no alarm and a new alarm is detected, muting
will deactivated and alarm sound will appear again.

20



5.1.1.3 MUTING ANY AUDIBLE ALARM PERMANENTLY
If no audible alarm is requested, JP1 jumper on the LCD display board should be removed.
Remove this jumper to

disable the audible alarm

permanently.
E]/

D/N : 1030_20_02

sn: HEHE @
olVE | | | |

| N R

Figure 5.3 Rectifier Front Panel Audible Alarm Cancellation

NOT
Removing JP1 jumper can be performed only by a qualified and trained technical personned.
All circuit breaker of the rectifier should be switch to 0 position and all boards power on lights
should be observed as OFF, before performing this operation.

5.1.1.4 DISABLING PASSWORD PROTECTION

There is a password protection to avoid any unauthorised access to any parameters or adjustment.
All parameters can be monitored, but can not modified, until the correct password is entered. A
KEY symbol on the right bottom of the LCD display indicates the status of the password protection.
The protection is active as long as the key sign is there.

To disable the password protection, correct passord should be entered to Main Menu > Functional
> Password. Any parameter modification can be done afterwards.

Password protection is automaticly reactivated, if no key is pressed for 5 minutes.

NOTE
Default password is 0000.

NOTE

For service purposes, there is a backdoor access gained by pressing some buttons in a special
sequence.
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5.1.1.5 PROGRAMMING RELAY DRY CONTACT OUTPUTS

This procedur explains how to program the drop of the 4 relays dry contact outputs provided by the
OPS-01.

Apply these steps :

= Proceed with Section 5.1.4 and disable password protection.

= Natigate to Main Menu > Functional > Alarm Relays and press Enter.

= Select the alarm you want to attact to one or nore relays, press Enter.

= Select the relay or relay you want to attact, press Enter.

In the example below, Breaker Open alarm is attacted to K2 relay.

Ooutput Vvoltage
110.0 v

I

Password
on

Functional
<Group>

A 4

:
Alarm Relays Line Failure

<Group>

\ 4

DC Low

\ 4
Breaker Open

Breaker Open

W[

Breaker Open
[K1]

"
Breaker Open Breaker Open
K2 [K2]

(1]

The programming of extra relays up to 12 pieces provided by the OPS-10 can be done under the
following submenus.

Main Menu > Functional > Expansion Port > Alarm Relays #2

Main Menu > Functional > Expansion Port > Alarm Relays #3

Main Menu > Functional > Expansion Port > Alarm Relays #4
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5.1.2 MEASUREMENTS MENU

LCD display waits in MEASUREMENTS MENU, after the rectifier has started its operation. UP
and DOWN buttons can be used to move ahead this menu. Some measured values of the rectifier
are displayed on the LCD display.

Item Description
1 Output Voltage [Vl DC output voltage value
2 Output Current [A] DC output current value
3 Line Voltage L1 [V] Input L1 phase AC voltage value (True RMS)
4 Line Voltage L2 [V] Input L2 phase AC voltage value (True RMS)
5 Line Voltage L3 [V] Input L3 phase AC voltage value (True RMS)
5 Line Current L1 [A] Input L1 phase A(:(O(i)ﬂeggt) value (True RMS)
7 Line Current L2 [A] Input L2 phase AC( O%ﬂggeggt) value (True RMS)
8 Line Current L3 [A] Input L3 phase A(:(O%Ltfggeggt) value (True RMS)
9 Battery Voltage [Vl Battery %ﬁiovn(? Iotgz;tge value
10 Battery Current [A] Battery Eﬁ,ﬁioﬁ‘?[,g)e”t value
1 Temperature °C] Temperature \(/g:]ggn(_%g)ttery ambient)
12 Charge Mode [-] Actual charging mode (Float, Equalize, Boost)
13 Date & Time [-] Actual date & time
14 Line Frequency [Hz] Input AC frequency
15 Input Power [KVA] Input AC apparent power(s)
16 Input Power Factor [-] Input A?Oggx\{%g)facmr(s)
17 High Charge Left [min] High Rate charge duration left
18 High Charge Block [min] High Rate charge block duration left

23




5.1.3 ALARM MESSAGES
Alarm and warning messages are displayed timely on the LCD display. Audible alarm is also
provided at the mean time.

Possible alarm and warning messages are listed below.

Message Meaning of the message Action
LINE FAILURE Indicates that the rectifier AC input voltage is low or failed. Output trip
Indicates that the rectifier output volt isl r than th justabl
DC LOW dicates that the rectifier output vo age_ls ower than the adjustable Alarm only
DC LOW value. System continues to operate.
Indicates that the rectifier output voltage is higher than the adjustable
DC HIGH DC HIGH value. In this case, the equipment will stop generating DC | Output trip
to prevent any damage to batteries or load.
Indicates that the equipment decreases its output voltage to keep the
CURRENT LIMIT | output current in set current limit value. The equipment is in current | Alarm only
limiting and in operates at constant current mode.
BATTERY TOO Indicates that the measured battery voltage is lower than the Alarm onl
LOwW adjustable BATTERY TOO LOW value. (©ption-03) y
Indicates that the measured battery voltage is lower than the
BATTERY LOW . . Alarm onl
adjustable BATTERY LOW value. (Ovtion-09 y
Indicates that the measured battery voltage is lower than the
BATTERY HIGH . . Alarm onl
adjustable BATTERY HIGH value. ©rtion-03) y
OVER Indicates that the thyristor bridge temperature has exceeded limits. Output tri
TEMPERATURE The equipment will stop generating DC. P P
Indi here is a leak from f the D
EARTH EAULT dicates there is a leakage current from any o the DC outputs to Alarm only
ground. (Option - 02)
Indicates, that the DSP control unit can not load the saved
m ly. In thi h ill f .
MEMORY ERROR parameters prop_er y. In t is case, t e_ system will return to act.ory set Output trip
values. Until this alarm is resetted via the LCD panel, the equipment
does not generate DC.
FAN FAILURE Indicates the failure of the cooling fan. (©tion - 15) Alarm only
BREAKER OPEN Indicates that one of the output or battery circuit breakers are open. | Alarm only
Indicates that one or more of the semiconducter rapid fuses has .
FUSE FAILURE blown.  ©ption-14 Output trip
Indi hat th I i . inf h
DOOR OPEN ndlcate?c.t {?l'[t e enc ous.e doqr is opened. Used to .|r? orm t. e Alarm only
remote site, in case there is maintenance on the rectifier. ©ption)
HARDWARE _ _In devices eqmpp(_ed_ Wl-th an external 1/(? switch, tr_us mess_a_ge _
BLOCK indicates that the rectifier is blocked by taking the switch position to | Output trip
0. This will prevent the rectifier generating DC output.
In devices performing battery temperature compansation, this
PROBE FAILURE message indicates that there is a failure in the temperature sense Alarm only
probe. (Option - 06)
EMERGENCY STOP | Indicates that an emergency stop is activated, by opening contacts Output trip
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connected to alarm & comm. Board X14.

PARALLEL FAULT

This message indicates any communication failure between devices
connected in paralel. There may be a paralleling hardware or cabling
failure, (Option-13)

Alarm only

TEMPERATURE
PRE. ALARM

In some specifications, it may asked for a TEMPERATURE PRE
ALARM. A rectifier displaying this message do not power off its
output, but derates its output current periodicly the the half of the
current in the previous period, so limiting its power output and
prevents over heating. But, if this alarm persists for a predefined
period, the rectifier powers off its output and the alarm message
changes to OVER TEMPERATURE.

Alarm only

12 PULSE FAILURE

Indicated that the 12 pulse controller has detected an error. In this
case, the rectifier will limit its current to the half of the nominal to
not to overload the 6 pulse bridge. ©ption-12)

12 pulse
rectifier trip

Indicates that the last battery test is failed. This message remains on

BATTERY TEST - -
FAILED the LCD until it is resetted manually by the user. No new test is Alarm only
allowed as long as this alarm exists.
BADPHASE | 1L e, Replaog 2 of it witso i o .| utput
SEQUENCE q g. Rep g Y p p

problem.
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5.1.4 CONTROL AND SETTINGS MENUS
Control and Settings Menus can be reached by a push to Enter button, when the screen is in
Measurements Menu.
The structure and hierarchi or these menus are given below.
Functional
Password
This item is the password required to modify other adjustable parameters.
The equipment is shipped with default password 0000.
New Password
After the correct password is entered, the password can be modified using
this item.
Control Source
Start Mode
This setting defines whether the rectifier will start generating DC voltage
itself or after an user intervention, when it is energized.
Language
Defines the language selection for front panel. Device supports up to 5
languages. Default language after factory test is English.
Serial Link (Option-01)
This setting is used to select, which application will occupy the serial link of
the rectifier. FreeMaster communication for factory settings or Modbus
communication for user purposes can be chosen.
Modbus (©rtion-0D)
This submenu contains items to setup the Modbus communication.
Only RTU mode is supported.
Baud Rate
Slave No
Parity
Permission
Alarm Relays (©rtion-01)
This menu block is used to set up which relay or relays will be released in
which alarm condition. (Only for devices having OPS-01 option)
Alarm Reset
Led Test
Relay Test
Operation Mode (©rtion-13)
Factory Settings
Date & Time
EXpanSion Port (Option - 10 and / or Option - 11)
Alarm Relays #2 (Option-10)
Alarm Relays #3 (Option-10)
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Alarm Relays #4 (Option-10)
Transducer #0-3 (©ption-11)
Transducer #4-7 (©ption-11)
Battery Test
Setup
This menu mainly contain items about electrical settings. (Charge voltages, alarm
voltages, charge mode, ...etc.)
Charge Mode
Float Voltage
Equalizing Voltage
Boost Voltage
Float Current
Equalize Current
DC Low
DC High
Battery High (©Option-03)
Battery Low (©ption-03)
Battery Too Low (Option-03)
DC Hyst
Current Limit
Battery Current Limit (©ption-03)
Boost Duration
Temperature Compansation (©ption - 06)
Test Voltage
Test Duration
Log Records
View Logs
Clear Logs
About
Items in this submenu shows software versions and nominal values of the device.
DSP Version
Shows the DSP software version placed on the control board of the device.
uC Version
Shows the microcontroller software version placed on the control board of
the device.
V Nominal (V)
Shows the nominal voltage (hameplate value) of the device.
I Nominal (A)
Shows the nominal current (nameplate value) of the device.
V Nom Input (V)
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NOTE
For 12 pulse, 3 phase input devices, check that the input phase rotation direciton is displayed as ‘-
inside the Main Menu > About >V Input (V).

NOTE
Default (factory setting) password is 0000.
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5.1.5 MENU TREE
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5.2 GRAPHIC TOUCH DISPLAY PANEL

5.2.1 STRUCTURE OF THE DISPLAY PANEL

The rectifier's graphical touch instrument panel offers a 7-inch color TFT display and touchscreen
display. All measurements, settings, status and alarm information are displayed on this screen. The
screen communicates with the rectifier device through the Modbus RS485 connection. (This
additional Modbus RS485 connection uses an additional line different from the communication
connection provided to the user for connection when necessary). Fields on the front panel and their
functions are given below.

TRD SERIES RECTIFIER CONTROL

NO ALARM

FUNCTIONAL $07 00V o & %07 00A o &

OUTPUT VOLTAGE OUTPUT CURRENT

% S ' 100 - 100

ABOUT SO L

LINE WVOLTAGE L1 LINE WOLTAGE L2 LINE VOLTAG

®

15.04.2020 00:17:43
METER MIMIC GRAPH —

Figure 5.4 Rectifer Graphic Panel

This field displays the measurements provided by the device. With the keys below the

! Measurements field, you can switch between measuring instruments, text and graphic trend views.
This area is reserved for the alarms of the device. While there is no alarm, the Alarm Reset
2 Alarms key is hidden. When an alarm occurs, this key becomes visible and is used to clear the
alarms.
3 Mengiébl\é:cess This area provides access to the device's various settings and control menus.
4 0/1 Button This field contains the start / stop key.

This field reports the operating mode of the device. If the device does not produce any DC,

5 Operation Mode OFF appears. In the operating state, the current charging mode is displayed.

. The current date and time of the device is displayed in this field. In addition, this field
Date Time . . . . .
6 ) displays the panel language selection of the device. From this area, quick access to the
Language Field - 8
language selection submenu can be provided.

The graphic display main display shows the operating and charging mode status in the lower left
corner.
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Texts Description
OFF Device can not generate DC.
AUTOMATIC Automatic Charge is active
FLOAT Float Charge is active
EQUALIZE Equalize Charge is active
BOOST Boost Charge is active

5.2.1.1 CLEARING ACTIVE ALARMS

Many alarms are automatically cleared when the cause that caused the alarm disappears. If any
existing or previously detected and locked alarms are present, they can be cleared by pressing the
ALARM RESET key shown below the alarms area on the main screen.

NOTE
The ALARM RESET button disappears if there is no alarm, it is not displayed on the screen.

5.2.1.2 MUTING AUDIBLE ALERT FOR ACTIVE ALARMS

The audible alert for an existing alarm can be silenced by pressing the MUTE key shown below the
alarms area on the main screen. By doing this, silence will remain valid until the existing alarms
disappear. If all alarms disappear and a new alarm is detected, the audible alert is activated again.

NOTE
The MUTE button disappears if there is no alarm, it is not displayed on the screen.

There is password protection for changing the parameters of the system. If the correct password is
not entered (password is active), the lock symbol appears in the upper left corner of the graphic
display.
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TRD SERIES RECTIFIER CONTROL

Line Failure
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Figure 5.5 Graphic Panel, Alarms

5.2.1.3 DISABLING PASSWORD PROTECTION

To prevent unauthorized modification of any parameter, the front panel has password protection.
All parameters and settings can be viewed but not changed without disabling the password
protection. Whether password protection is active can be seen from the lock sign in the upper left
corner of the graphic display. While the lock exists, protection is active.

To disable password protection, it is enough to go to Functional > Password item from the main
screen, press Enter and enter the required password.

The password is a number between 0000 and 9999.

After that, the desired parameter and setting can be changed.

If no keys are pressed for 5 minutes, password protection is automatically reactivated.

NOTE
Default password is 0000.

NOT
For service purposes, there is a backdoor access gained by pressing some buttons in a special
sequence.
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TRD SERIES RECTIFIER CONTROL

FUNCTIONAL

PASSWORD B8 DISABLED
NEW PASSWORD

CONTROL SOURCE MAX: 009999 MIN:000000
MANUAL
SERIAL LINK
LANGUAGE
MODBUS (RTU)
ALARM RELAYS
RELAY TEST NEXT PAGE

Figure 5.6 Graphic Panel, Password

5.2.1.4 PROGRAMMING RELAY DRY CONTACT OUTPUTS

This procedure explains how to program the drop of the 4 relays dry contact outputs provided by the
OPS-01.

Follow these steps:

Take the actions specified in 5.2.1.3 and remove password protection.

Scroll to Functional > Alarm Relays and press “More”.

For one or more alarms, select the relay or relays you want to assign. While more than one relay can
be assigned to one alarm, the same relay can be assigned to more than one alarm.

Apply Click Apply Save to save.

Press Back to return.

In the example below;

Line Failure alarm is assigned to relay K1,

DC Low and DC High alarms are assigned to relay K2,

Current Limiting alarm is assigned to relay K4.
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TRD SERIES RECTIFIER CONTROL

ALARM RELAYS
K4 K3 K2 K1

Line Failure

DC Low

DC High
Current Limiting

= (Al a A o ala -
- | al | aa a A A -

NEXT PAGE

Figure 5.7 Graphic Panel, programming alarm relay dry contact outputs

5.2.2 MEASUREMENTS

The measurement items for the graphic panel are the same as the character panel. Some items may
not be displayed according to the options of the device.

For measurement values, please refer to 5.1.2 Measurement Menu.

5.2.3 ALARM MESSAGES
Alarm and warning messages are displayed in the alarms area on the main screen.
For possible alarm and warning messages, please refer to 5.1.3 Alarm Messages.
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5.2.4 CONTROL AND SETTINGS MENUS
Control and Settings Menus can be reached by a push to Enter button, when the screen is in
Measurements Menu.
The structure and hierarchi or these menus are given below.
Functional
Password
This item is the password required to modify other adjustable parameters.
The equipment is shipped with default password 0000.
New Password
After the correct password is entered, the password can be modified using
this item.
Control Source
Start Mode
This setting defines whether the rectifier will start generating DC voltage
itself or after an user intervention, when it is energized.
Serial Link (Option-01)
This setting is used to select, which application will occupy the serial link of
the rectifier. FreeMaster communication for factory settings or Modbus
communication for user purposes can be chosen.
Language
Defines the language selection for front panel. Device supports up to 5
languages. Default language after factory test is English.
Modbus (©rtion-0D)
This submenu contains items to setup the Modbus communication.
Only RTU mode is supported.
Baud Rate
Slave No
Parity
Permission
Alarm Relays (©rtion-01)
This menu block is used to set up which relay or relays will be released in
which alarm condition. (Only for devices having OPS-01 option)
Relay Test
Operation Mode (©rtion-13)
Date & Time
Factory Settings
EXpanSion Port (Option - 10 and / or Option - 11)
Alarm Relays #2 (©rtion-10)
Alarm Relays #3 (©rtion-10)
Alarm Relays #4 (Option-10)
Transducer #0-3 (©ption-11)

37



Setup

Transducer #4-7 (©ption-11)
Battery Test

This menu mainly contain items about electrical settings. (Charge voltages, alarm
voltages, charge mode, ...etc.)

Charge Mode

Float VVoltage

Equalizing Voltage

Boost Voltage

Current Limit

DC Low

DC High

Boost Duration

DC Hyst

Battery Too Low (Option-03)

Battery Low (Option - 03)

Battery High (©ption-03)

Battery Current Limit (©rton-03)
Temperature Compansation (©ption-00)
Test Voltage

Test Duration

Float Current

Equalize Current

Log Records

About

View Logs
Clear Logs

Items in this submenu shows software versions and nominal values of the device.
V Nominal (V)
Shows the nominal voltage (hameplate value) of the device.
I Nominal (A)
Shows the nominal current (nameplate value) of the device.
V Nom Input (V)
Shows the the nominal input voltage and input voltage type (1 phase or 3
phase) of the rectifier. Moreover, the input phase rotation direction is also
displayed as ‘+’ or ‘-‘ in three phase devices.
DSP Version
Shows the DSP software version placed on the control board of the device.
uC Version
Shows the microcontroller software version placed on the control board of
the device.
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HMI Version
Shows the software version of the graphic display.

NOTE
For 12 pulse, 3 phase input devices, check that the input phase rotation direciton is displayed as -
inside the Main Menu > About >V Input (V).

NOTE
Default (factory setting) password is 0000.
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6. OPTIONS
Here is a list of options provided by the TRD Series Rectifier.

# OPTION TITLE OPTION DESCRIPTION
OPS-01 Alarm & Communication Alarm relay contacts and isolated RS232
Interface Board communication
DC Earth Leakage .
OPS-02 o J DC Earth leakage detection and alarm.
Monitoring
DC Supply and Batter i . .
PPl y Awakeness even in case of line failure and battery
OPS-03 | Voltage & Current o .
. voltage & current monitoring and display
Monitoring
Gauges in addition to the LCD panel, especially for
OPS-04 | Gauges . g .. . p p . y
high power devices installed in critical applications
Series diodes are installed to the path from the rectifier
OPS-05 Load Voltage Limitation output to the load and the voltage the the load is
Module / Voltage Dropper dropper if high rate charge is applied to the battery.
This also keeps the load voltage inside some limits.
This option uses a temperature sensor to sense the
OPS-06 Battery Charge Voltage battery ambient temperature and allowing the user to
Temperature Compansation derate the charge voltage level of the battery according
to the tempetature measured.
: _ This option adds a LED lamp activated by the openin
OPS-07 | Internal Cabinet Lighting P P y P
of the enclosure door.
This option adds thermostat controlled
OPS-08 | Internal Cabinet Heater anticondensating heaters and prevents condensation
especially in cold and harsh environments.
This option allows to measure and display AC input
OPS-09 | Input Power Measurement 'S OPH WS > ISPlay npu
currents, apparent powers and power factors.
. This option provides extra relay outputs up the 12
OPS-10 | Relay Boards (Additional) P P y oup P
relays.
This options provides up to 8 transducer outputs with
OPS-11 | Transducers
both 0-10V and 4-20mA outputs.
By this option, the rectifier runs in 12 pulse more (6
thyristor pairs instead 3) and this reduces the input
OPS-12 | 12 Pulse Operation current harmonic distorsion significantly and improves

the input power factor. Expecially preferred in high
power applications.
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Active Parallel Current

In addition the the passive parallelling by the output
blocking diode, this options provides CAN

OPS-13 . - - .
Sharing communication between rectifiers and precise current
sharing.
OPS-14 Fast Acting In this option, thyristor semiconductors are protected
Semiconductor Fuses by adding extra fast acting fuses.
This options continuously monitors each cooling fan
OPS-15 | Fan Failure Monitoring and displays a FAN FAILURE message if any of them

fails.
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6.1 ALARM & COMMUNICATION INTERFACE BOARD (OPS-01)

Alarm & Communication Interface Board provides the user RS232 / RS485 communication and dry
contact outputs.

A view of the Alarm & Communication Interface Board is given below.
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Emergency Stop  RS232 Alarm Relay Contacts
Contact Input Port K4 K3 K2 K1

Figure 6.1 Alarm & Communication Interface Board

RS232 port and emergency stop input are isolated from the rest of the rectifier.
Emergency stop input contact can be connected to an external on-door emergency stop button. This
contact should be short circuit for normal operation. (Non-emergency state)
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6.1.1 DRY CONTACT OUTPUTS

Alarm & Communication Interface Board option provides 4 dry contact outputs to the user. Dry
contact outputs can be programmed by the user via the LCD panel or Modbus communication,
depending on the requirement. Although the features of the model is deterministic, the following
status can be programmed for the dry contact outputs:

Line Failure

DC Low

DC High

Current Limit

Battery Too Low "Option - 03
Battery Low "OPtion-03
Battery High *QOption - 03
Over Temperature

Earth Leakage “OPtion-02
Memory Error

Fan Failure "option - 15
Breaker Open

Fuse Failure *Option- 14
Door Open “Option
Hardware Block

Probe Failure *Option - 06
Float Charge

Equalize Charge

Boost Charge
Emergency Stop

Parallel Fault "option-13
Temperature Pre Alarm “Option
12 Pulse Failure *Option-12
Test Failed "Option

Dry contacts remain energized, when the alarm condition is not occoured. When the programmed
condition occours (for example, if DC High alarm is detected), dry contact is releases and switches
to unenergized state. Dry contact outputs are provided to the user directly from plugin sockets
placed on the Alarm & Communication Interface Board.

NOTE

Maximum 24Vac or 24Vdc voltage should be applied to dry contacts. Dry contacts are for signaling

purposes and can carry maximum 0.5A current.

6.1.2 RS232 COMMUNICATION
This option provides Modbus communication over RS232/RS485 connection, for remote control
and monitoring.
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Figure 6.2 Rectifier / PC Connection

For RS232 communication, 9 pin female DSUB connector on the Communication & Alarm Relay

Board is used.

Pin connections of he necessary cable for rectifier RS232 rectifier connection is given in the table

below :
Rectifier side cable (DSUB9 Male) PC side cable (DSUB9 Female)
Pin No Function Pin No Function
2 RX 3 X
3 X 2 RX
5 GND 5 GND

Depending on the request of the user, it is possible to provide RS485 output, by adding a RS232 /
RS485 converter, on the manufacturing.

NOTE
RS232 / RS485 port is isolated from the rest of the rectifier.

NOTE
Modbus address table is given at the end of this document.

Modbus addressed provided in the list are valid according to the most update software version
(\V3.26) on the date this users manual is prelared. Some new addresses may be added in newer
versions, but backward compability is maintained.

Contact four dealer if needed.
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6.2 DC EARTH LEAKAGE MONITORING (OPS-02)

This option is used to detect a possible leakage current flowing from the DC source to the ground. It
is especially preferred in industrial applications and power plants.

When a current from any of the positive or negative poles of the dc power supply flows to the
ground, an unbalance occours in the measurement of the DC bus voltage respect to ground. This
unbalance condition is detected by the Earth Leakage Monitoring Board. DC inputs to the Earth
Leakage Monitoring Board are fuse protected.

DC- GND DC+

’7 @ % ? ?2 ? ?1 @ _\ Earth Leakage

Alarm Enable

0
4

Earth Leakage - Jumper
Alarm Led - 2 o
(Red) %EE
DC Power On

Led (Green) \ Ber o
LD1 @ S S -
L MD T§ 9Pt 1@ 2 3 J

Figure 6.3 Earth Leakage Monitoring Board

T

NOTE
In some cases, there can be a permanent leakage or solidy earthed DC pole, in plant. It is possible
that the user do not want a continious Earth Fault alarm.
In this case, it is enough to remove the jumper JP1 to disable the alarm. This will block the rectifier
to display the alarm. The earth leakage board will display any earth leakage alarm by its red led, but
the rectifier display not.
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6.3 DC SUPPLY & BATTERY MONITORING (OPS-03)
This option provides, that the rectifier control system and LCD panel stil remains energized, even
when the rectifier input voltage fails. Because of this option, rectifier is able to provied some alarm
and warning messages and monitor the discharge status of the battery.
Following measurements are possible (in addition to the standarts), when this option is used :

e Battery Voltage and Current Measurement

e Battery Voltage Alarms (Battery Too Low / Low / High)

6.4 GAUGES (OPS-04)

In this option, standart (72x72mm or 96x96mm) 1.5 % accurate gauges are provided for easy

observation of some operation measurements. These gauges or mounted on the front door of the
enclosure.

Depending on request, following values can be measured and observed :
e AC Input voltage(s) (with selective switch in 3 phase input devices)
e AC Input current(s) (with selective switch in 3 phase input devices)
e Rectifier DC Output / Load Voltage
e Rectifier DC Output / Load Current
e Battery Voltage
e Battery Current (charge and discharge, bidirectional)

INPUT AC VOLTMETER INPUT AC AMMETER
v . \\\ v \

\

NN

500

Figure 6.4 Gauges (example application)

NOTE

On equipments where gauges option is applied, LCD panel and keypad is not removed and remain
functional.
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6.5 LOAD VOLTAGE LIMITATION MODULE / VOLTAGE DROP (OPS-05)

This option provides seperate load and battery outputs with different voltage levels.

In this option, the voltage applied to batteries on equalizing charge or boost charge is limited by
diod groups as nedeed and applied to load output. This way, a high voltage to the load is prevented.

6.6 BATTERY CHARGE TEMPERATURE COMPENSATION (OPS-06)

This option provides the compensation of charge voltage depending on the ambient temperature of
the battery room. This kind of charge lenghtens the battery life. A temperature sensor connected to
the rectifier is placed to the environment where batteries are installed.

Typical temperature compansation graph for a 12V battery (6 cells) is given below.
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Figure 6.5 Akii Sicaklik Kompanzasyonu

6.7 INTERNAL CABINET LIGHTING (OPS-07)

In this option, a LED lighting module is mounted inside the top of the rectifier cabinet to allow the

user perform service easier. The lighting module is enerjised by the activation of a door switch. The
lighting module uses LED technology and has a long life time. The lighting modules power supply

is protected by a fuse.

6.8 INTERNAL CABINET HEATER (OPS-08)

In this option, an anticondensating heater with thermostat control is provided to condensation
especially in cold and harsch enviroments. The heaters increase the cabinet internal temperature in
case the temperature drops below a adjustable level. This option is especially preferred in cold and
output applications.

6.9 INPUT POWER MEASUREMENT (OPS-09)

This option adds input current transformers and provides the following measurement on the LCD
panel :

- AC Input current(s)

- AC Input appranet power(s)

- AC Input power factor(s)
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6.10 RELAY BOARDS (OPS-10)

If more than 4 relay provided by the OPS-01 is needed, thia option can be used. Every additional
relay board contains 4 relay outputs. Up to 12 relay outputs (3 relay boards) can be provided. The
programming of these additional relay board can be performed inside the Main Menu >

Functional > Expansion Port submenu.
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Figure 6.6 Extra Relay Boards and Their Menu Namings

6.11 TRANSDUCERS (OPS-11)

OPS-11 provides up the 8 channels transducers. Each channel can be programmed to any source
(Input / Output / Battery Voltage / Current) inside the Main Menu > Functional > Expansion
Port. Each channel provides 0-10V and 4-20mA at the same time. Transducer outputs are isolated

from the rest of the system.
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NOTE
To tune the transducer outputs or the system integarated, enter the Transducer Calib. Item inside the
Main Menu > Functional > Expansion Port, and choose Yes. This will force all transducer
outputs to give 5V and 12mA (Half of the full scale). Outputs will remain forced until Transducer
Calib. is switch to No state.

6.12 12 PULSE OPERATION (OPS-12)

TRD Series Rectifier uses B6C tolopogy, unless anything else is specified. This corrresponds
to bridge having 6 controlled thyristors. In any customer requirement, the rectifier can be
designed with B12C tolopogy, which corresponds to a bridge having 12 controlled thyristors.

12 pulse devices have the following advantages when compared to 6 pulse :

Input AC current total harmonic distrotion is lower. (12% instead 32%)

Input AC power factor is higher, thats why a 12 pulse rectifier demands less reactive power from
the line.

Output DC ripple ils lower, because the DC bus voltage has 12 peaks within a period, not 6.

12 pulse topologies are preferred especially in high power applications.

Primary Primary
gl Secandary Al .
DC output
Secnary
DC{routput * ﬁ
6 Pulse Device Topology (B6C) 12 Pulse Device Topology (B12C)

Figure 6.8 6 pulse and 12 pulse devices connection diagram
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Figure 6.9 6 pulse and 12 pulse devices input current waveform
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6.13 ACTIVE PARALLEL CURRENT SHARING (OPS-13)

Thanks the the output blockling diode, TRD Series Rectifier can be connected in parallel, without
any additional hardware. In such a configuration, output current of each device is defined by its
voltage. A higher voltage device will supply higher current than the other devices. This continues
until one device reaches current limit and after that, other devices will slowly reach the first
devices current value. Finally, the current sharing is performed by physic laws.

In active parallel current sharing, rectifiers communicate by the CAN bus. Therefore, they present a
more common behaviour and share the output current more presicely.

Up to 4 devices can be connectedd in paralel to increase output power and redundancy.

Rectifiers communication is established by CANBUS.
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Figure 6.10 Active paralel current sharing

6.13.1 SETTINGS

For active paralleling, 2 parameters must be set, one is the system and the other is the user
parameter.

1. System parameter “P77 - Parallel Mode”:This parameter is included in the system parameters,
but it is accessed with a secret service password.This parameter sets how many mV the output
voltage will be changed in each second to equalize the output current with other devices in the
device it is set. The process of changing the voltage is automatic and may be at the value and
sign to change the voltage up or down.

2. User parameter "Operating Mode": This parameter is located in the "Functional™ sub-menu and
accessed with the user password.This parameter reports the order of the device for which it is
set in the CAN bus communication. If active parallelism is not used, this value is set to 0
(SINGLE).. If active parallelism is used, it should be adjusted as follows, provided that each
device is different.
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Single => Active Parallel Off

Parallel #0 => Device 0
Parallel #1 => Device 1
Parallel #2 => Device 2
Parallel #3 => Device 3

6.13.2 LCD PANEL INDICATIONS

In the case of active paralleling, there are two characters related to the paralleling status in the lower
right corner of the LCD display. These two characters are a letter P, upper or lower, followed by
numbers from 0 to 3. Namely;

'P* - Continuous lowercase letter p —
The device is set for active paralleling, but cannot communicate any other device via CAN Bus.
This causes the "Parallel Error" warning to be activated.

'p’ - Flashing lowercase letter p —

The device is set for active parallelism and communicates other device(s) on the CAN Bus, but
there is a parameter difference between the devices it sees, i.e. some critical parameters are set
differently. This causes the "Parallel Error" warning to be activated.

In such a case, when any setting (parameter) is changed and saved in the device to be accepted as
Master, these settings are automatically distributed to other parallel devices, and thus the parameters
are synchronized and the error disappears.

'P* - Continuous uppercase letter P —
The device is set for active parallelism and can communicate properly with other devices on the
CAN Bus.

0/1/2/3 - the number after the letter p /P —

It shows the Can Bus address that the device is set for active paralleling, this value should be
different for each parallel device.
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6.13.3 OPERATION THEORY

1. For parallelization, the following prerequisites are accepted:

2. In parallel operation, the aim is to share the rectifier currents of active devices in proportion to
their powers and to act jointly in the charging mode transitions.

3. Each device in parallel line meets the amount in its own power ratio from the total output
current. For example, in the case of a 50A device and a 100A device running in parallel, the
current sharing values are 1 unit to 2 units.

4. In current sharing, only active, running and non current limiting devices share current. The
device or devices that fall within the current limitation are no longer included in the total current
calculation, as they have to take care of themselves and, by the nature of the current limitation,
have to cut the output voltages until they descend below a certain current; sharing is done over
the sum of the currents of other devices.

5. Parallel devices change their output voltages up or down at a certain value every second to reach
their current value. The total change of the output voltage of the device can not be more than
1% of the nominal voltage value. For example, a 110V device can change the output voltage up
to 1.1V up or down for active parallelism.

6. Parallel devices act jointly in charge mode (Float, Equalize, Boost) transitions. On devices with
automatic charging mode, Equalizing charge can be started only if all devices request. In this
case, for example, when only one device intends to switch to Equalizing charge, this device
changes the charge mode letter in the lower right corner of the LCD display to 'e' every 5
seconds to indicate that it is waiting for other devices to switch to Equalizing charge. Similarly,
on devices with automatic charging mode, if any of the devices switches to Float charge
module, it forces all other devices to switch to Float charge mode.

7. In devices that are set parallel and working in parallel correctly, when any of the following
parameters are changed, this change is distributed to all other devices and changes are made to
them. All these parameters are located in the "Settings" submenu.

e Charge mode

Float charge voltage

Equalizing charge voltage

Boost charging voltage

Boost charging duration

Temperature compensation

Battery test voltage

Battery test time

Float transition current

Equalize transition current
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6.14 FAST ACTING SEMICONDUCTOR FUSES (OPS-14)

Fast acting semiconductor fuses provided with this option are protecting thyristor power switches
and so increasing safety. In any instant overload condition, semiconductor fuses acts faster than the
thyristor and protecting the thyristor from any permanent damage.

6.15 FAN FAILURE MONITORING (OPS-15)
In this option, a fan current detected is added to each of the cooling fans. In case of any cooling fan
failure, a FAN FAILURE message is displayed on LCD and led indicator.
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7. CABLE TYPES AND CROSS SECTIONS

Device Description Input Current (A) Cable (mm2)
TRD3048-020 6A max. 6mm2-NYAF
TRD3048-100 16A max. 10mm2-NYAF
TRD3110-030 16A max. 10mm2-NYAF
TRD3220-020 16A max. 10mm2-NYAF
TRD3220-600 400A max. 240mm2-NYAF
TRD1024-100 25A max. 16mm2-NYAF
TRD1024-020 6A max. 6mm2 -NYAF
TRD1048-060 32A max. 16mm2 -NYAF
TRD1110-030 32A max. 16mm2 -NYAF

NOTE

Please contact your dealer for devices not mentioned in the list above.
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8. SYMBOL LIST

Symbols places on the device are listed below. Moreover, an additional list inside the electrical
drawing is provided.

SYNBOL DESCTIPTION

- Direct Current

( Alternating Current
3~ 3 Phase Alternating Current
AN~/ 3 Phase Alternating Current with Neutral

(p— Protective Ground

/| Caution

é Dangerous Voltage
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MODBUS ADDRESS TABLE

NOTE

Modbus addressed provided in the list are valid according to the most update software version

(\V3.26) on the date this users manual is prepared. Some new addresses may be added in newer

versions, but backward compability is maintained.
Contact four dealer if needed.

TRD Series Rectifier Modbus Adress Table -V3.26

Address Type Register / Coil Scale Validity Description
0x0000 Coil

0x0001 Coil

0x0002 Coil

0x0003 Coil

0x0004 Coil

0x0005 Coil

0x0006 Coil

0x0007 Coil

0x0008 Coil

0x0009 Coil

0x000A Coil

0x000B Coil

0x000C Coil

0x000D Coil

0x000E Coil

0x000F Coil

0x0010 Coil StartRequest 3.00 |1:START REQUEST
0x0011 Coil StopRequest 3.00 |1:STOP REQUEST
0x0012 Coll AlarmResetRequest 3.00 1: ALARM RESET REQUEST
0x0013 Coll AppParamSaveRequest 3.00 1: SAVE REQUEST
0x0014 Coll SystemParamSaveRequest 3.05 1: SAVE REQUEST
0x0015 Coil

0x0016 Coil

0x0017 Coil

0x0018 Coil

0x0019 Coil

0x001A Coil

0x001B Coil

0x001C Coil

0x001D Coil

0x001E Coil

0x001F Coil

0x0020 | Register OutputVoltage x 0.1V 3.00

0x0021 | Register OutputCurrent x 0.1A 3.00

0x0022 | Register Line Voltage RMS L1 Y 3.00




0x0023 | Register Line Voltage RMS L2 \Y 3.00
0x0024 | Register Line Voltage RMS L3 \Y 3.00
0x0025 | Register Battery Voltage x 0.1V 3.00
0x0026 | Register Battery Current x 0.1A 3.00
0x0027 | Register Battery Temperature C 3.00
0x0028 | Register Line Frequency x 0.1Hz 3.06
0x0029 | Register
0x002A | Register Line Voltage RMS L12 \% 3.00
0x002B | Register Line Voltage RMS L23 \% 3.00
0x002C | Register Line Voltage RMS L31 \% 3.00
0x002D | Register Line Current RMS L1 \% 3.00
0x002E | Register Line Current RMS L2 \% 3.00
0x002F | Register Line Current RMS L3 \% 3.00
. N 0:STOP
0x0030 | Register ApplicationMode - 3.00 1°RUN
3.00 |BITO:LINE FAILURE
3.00 |BIT1:DCLOW
3.00 |BIT2:DC HIGH
3.00 |BIT 3: CURRENT LIMIT
3.00 |BIT4:BATTERY TOO LOW
3.00 |BIT5:BATTERY LOW
3.00 |BIT6:BATTERY HIGH
. s 3.00 |BIT7:0OVERTEMP
0x0031 | Register ApplicationFaultStatusLow -
3.00 |BIT8:EARTH FAULT
3.00 |BIT9: MEMORY ERROR
3.00 |BIT 10: FAN FAILURE
3.00 |BIT 11: BREAKER OPEN
3.00 |BIT 12: FUSE FAILURE
3.00 |BIT 13: DOOR OPEN
3.00 |BIT 14: HARDWARE BLOCK
3.00 |BIT 15: TEMPERATURE PROBE FAILURE
3.00 |0:AUTOMATIC
3.00 |1:FLOAT
0x0032 | Register ChargeMode ’ 3.00 |2:EQUALIZE
3.00 |3:BOOST
3.25 |4:TEST
0x0033 | Register Vnom Output \% 3.00
0x0034 | Register Inom Output A 3.00
BITO...BIT14 : Nominal Voltage
0x0035 | Register Vnom Input \% 3.00 BIT15=0 : SINGLE PHASE,
BIT15=1: THREE PHASE
0x0036 | Register DSP Version - 3.00
0x0037 | Register PIC Version - 3.00
0x0038 | Register Alarm Relay Status K1 3.00
0x0039 | Register Alarm Relay Status K2 3.00 0 : ALARM (DEENERGISED)
0X003A | Register Alarm Relay Status K3 3.00 |1:NOALARM (ENERGISED)
0x003B | Register Alarm Relay Status K4 3.00
3.01 |BITO: FLOAT CHARGE
3.01 |BIT 1: EQUALIZE CHARGE
3.01 |BIT 2:BOOST CHARGE
0x003C | Register ApplicationFaultStatusHigh 3.01 BIT 3 : BOOST EXPIRED
3.01 |BIT 4: EMERGENCY STOP
3.01 |BIT5:PARALLEL FAULT
3.01 |BIT 6: TEMPERATURE PRE ALARM
3.01 |BIT 7:12PULSE FAILURE
3.06 | BIT 8:BATTERY TEST FAILED
3.08 | BIT 9: BAD PHASE SEQUENCE (12 Pulse Devices)




3.20

BIT 10 : BOOST INHIBIT

3.22 | BIT 11 : PROBE TEMPERATURE HIGH
0x003D | Register Phase Rotation 3.05 |0:CLOCKWISE, 1: COUNTERCLOCKWISE
0x003E | Register
0x003F | Register

3.00 |0:KEYPAD
0x0040 | Register ControlSource 3.00 |1:COMM.

3.00 |2:TERMINAL

. 3.00 |0:MANUAL
0x0041 | Register StartMode

3.00 |1:AUTOMATIC

3.00 |0:ENGLISH

3.00 |1:GERMAN
0x0042 | Register Language 3.00 2 : TURKISH

3.00 |3:NETHERLAND

3.00 |4:PORTUGESE

3.00 |0:NONE
0x0043 | Register Serial Link 3.00 |1:FREEMASTER

3.00 |2:MODBUS

3.00 |0:AUTOMATIC
0x0044 | Register Charge Mode Set 300 |1:FLOAT

3.00 |2:EQUALIZE

3.00 |3:BOOST
0x0045 | Register Float Voltage x 0.1V 3.00
0x0046 | Register Equalize Voltage x 0.1V 3.00
0x0047 | Register Boost Voltage x 0.1V 3.00
0x0048 | Register DC Low x 0.1V 3.00
0x0049 | Register DC High x 0.1V 3.00
0x004A | Register Battery Too Low x 0.1V 3.00
0x004B | Register Battery Low x 0.1V 3.00
0x004C | Register Battery High x 0.1V 3.00
0x004D | Register Current Limit x 0.1A 3.00
O0x004E | Register Boost Duration min 3.00
0x004F | Register Temp. Compansation C 3.00
0x0050 | Register Battery Current Limit x 0.1A 3.00
0x0051 | Register RampForcedV sec 3.02
0x0052 | Register RampForced| sec 3.02
0x0053 | Register DC Hysterisis x 0.1V 3.06
0x0054 | Register Test Voltge X 0.1V 3.10
0x0055 | Register Test Duration minutes 3.10
0x0056 | Register Float Current X 0.1A 3.20
0x0057 | Register Equalize Current X 0.1A 3.20
0x0058 | Register
0x0059 | Register
O0x005A | Register
0x005B | Register
0x005C | Register External Input Status 3.20 Bitn:>0: FALSE, 1: TRUE
0x005D | Register
Ox005E | Register
O0x005F | Register
0x0060 | Register Power Active L1 x 0.1kwW 3.00
0x0061 | Register Power Active L2 x 0.1kwW 3.00
0x0062 | Register Power Active L3 x 0.1kw 3.00
0x0063 | Register Power Reactive L1 x 0.1kVAr 3.00
0x0064 | Register Power Reactive L2 x 0.1kVAr 3.00
0x0065 | Register Power Reactive L3 x 0.1kVAr 3.00
0x0066 | Register Power Apparent L1 x 0.1kVA 3.00
0x0067 | Register Power Apparent L2 x 0.1kVA 3.00
0x0068 | Register Power Apparent L3 x 0.1kVA 3.00




0x0069 | Register Power Factor L1 3.00

0x006A | Register Power Factor L2 3.00

0x006B | Register Power Factor L3 3.00

0x006C | Register

0x006D | Register

0x006E | Register

0x006F | Register

0x0070 | Register RelayForceEnabled 3.07

0x0071 | Register RelayForceValue 3.07

0x0072 | Register

0x0073 | Register

0x0074 | Register

0x0075 | Register

0x0076 | Register

0x0077 | Register

0x0078 | Register

0x0079 | Register

0x007A | Register

0x007B | Register

0x007C | Register

0x007D | Register

0x007E | Register

0x007F | Register

0x0080 | Register

0x0081 | Register

0x0082 | Register

0x0083 | Register

0x0084 | Register

0x0085 | Register

0x0086 | Register

0x0087 | Register

0x0088 | Register

0x0089 | Register

Ox008A | Register

0x008B | Register

0x008C | Register

0x008D | Register

Ox008E | Register

0x008F | Register

0x0090 | Register Calibrater - Output Voltage 3.05 Output Voltage
0x0091 | Register Calibrater - Output Current 3.05 Output Current
0x0092 | Register Calibrater - Battery Voltage 3.05 Battery Voltage
0x0093 | Register Calibrater - Battery Current 3.05 Battery Current
0x0094 | Register Calibrater - Line Voltage L1 3.05 Line Voltage L1 (RMS)
0x0095 | Register Calibrater - Line Voltage L2 3.05 Line Voltage L2 (RMS)
0x0096 | Register Calibrater - Line Voltage L3 3.05 Line Voltage L3 (RMS)
0x0097 | Register Calibrater - Line Current L1 3.05 Line Current L1 (RMS)
0x0098 | Register Calibrater - Line Current L2 3.05 Line Current L2 (RMS)
0x0099 | Register Calibrater - Line Current L3 3.05 Line Current L3 (RMS)
Ox009A | Register

0x009B | Register

0x009C | Register

0x009D | Register

Ox009E | Register

Ox009F | Register

0x00AO | Register

0x00A1l | Register

0x00A2 | Register




0x00A3 | Register
0x00A4 | Register
0x00A5 | Register
0x00A6 | Register
0x00A7 | Register
0x00A8 | Register
0x00A9 | Register
Ox00AA | Register
Ox00AB | Register
Ox00AC | Register
Ox00AD | Register
OX00AE | Register
O0x00AF | Register






