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PROPER USE AND SAFETY REQUIREMENTS

> B =5 BB

Cut all the power when connecting and disconnecting the device

to a panel.

Do not clean the device with a solvent or similar material. Only
use a dry cloth.

Please do not intervene to the device when a technical problem is

encountered and get in contact with a technical service within the
shortest time.

If the warnings are not taken into account, our company or the
authorized dealer shall not be held responsible for the negative
consequences.

Do not dispose in the trash, the device must be delivered to the
collection centers (electronic device recycling centers). It should
be recycled or disposed of without harming human health and
environment.

The installation, assembly, activation and operation of the device
should be done and used by only expert professionals and in
accordance with safety regulations and instructions.

The device operates with current transformers. Do not strictly

leave current transformer tips unattached. Dangerous high voltage
can occur.



1. INTRODUCTION

1.1 GENERAL FEATURES

The RKRC PFC (Power Factor Controller) measures the voltages and currents of three phases,
calculates the reactive power drawn by operating loads and provides a effective response through its
conventional capacitor and reactor steps it automatically learns. It is a new generation advanced
Power Factor Controller (PFC).

Additionally, the RKRC PFC measures and displays parameters such as phase currents,
phase-to-neutral and phase-to-phase voltages, frequencies, active and reactive powers, harmonics
and phase angle differences between current and voltage. It also offers monitoring capabilities
through its communication interface. Furthermore, it measures and records active and reactive
energies for both import and export.

The PFC records demand and peak values for these measured line parameters, which can be viewed
directly on the device.

Many necessary adjustments related to the device (Current Transformer Ratio, Measurement and
Line Voltages, Compensation Parameters, etc.) can be made either through individual menus or
collectively via the "Assistant" section.

Thanks to its communication capability, all read parameters can be remotely monitored via standard
MODBUS protocols and various adjustments can be performed.

Alarms can be generated through various set values configured in the device menu. The compensation
process can enable or disable measurement recovery features for protection against disconnections
and connection losses.

1.2 MECHANICAL DESIGN FEATURES

- Slim ergonomic design with a depth of 48 mm, allowing for compact panel design.

« Terminal structure positioned for easy cable mounting.

- Safe C.T. secondary connection with fixed current terminal input, enabling the use of 4 mm? cables to
prevent power loss over long distances.

« Options with +07, +12, +18 steps.

- Differentiated terminal structures for 7, 5 and 6-step groups to prevent interchangeability.

+ Terminal numbers grouped according to the functions of input and output terminals.

« Design suitable for easy field setup.

- When panel modifications are necessary:

« The existing RKRC PFC mounted on the front panel, along with its voltage, step, generator and
communication terminals, can be detached. However, the current transformer secondary connections
remain attached to the PFC to prevent them from being left disconnected.

« The PFC with removed mounting brackets can be taken out by pulling it forward from the metal panel
and rotated sideways for removal.

- The new PFC is installed on the panel cover. The current transformer secondary connections are
detached from the existing PFC one by one and quickly connected to the fixed current inputs of the
newly installed RKRC PFC.

- Once the other terminals are connected to the PFC and power is supplied, the setup process can
begin.



1.3 ELECTRICAL FEATURES

+ Current measurement precision of 0.5 mA.

« Current measurement range of 0.5 mAto 6.5 A.

+ Voltage measurement range of 5 - 300 VAC (Phase-Neutral).

- Safe operation within a supply voltage range of 70 - 300 VAC (Phase-Neutral).

« Compatibility with 50 Hz / 60 Hz networks.

« The presence of any Phase-Neutral voltage is sufficient to supply power and operate the PFC.
« Hardware safety against incorrect Phase-Phase connections to Phase-Neutral inputs.

+ Detection and warning for incorrect Phase-Neutral connections.

+ 5 Arelay in step contactor control outputs.

1.4. SETUP AND OPERATION FEATURES

*+ Quick Setup with only the Current Transformer Ratio input.

+ Easy Configuration through the Setup Assistant.

+ Ability to setup with three-phase and single-phase steps.

+ Option to configure with capacitor or reactor steps.

+ Automatic pairing for current and voltage inputs.

+ Option to disable the automatic current - voltage pairing feature.

« Automatic current direction correction for each phase.

* Detection and warning messages for various incorrect connections and unsuitable conditions,
including:

+ Voltage inputs, step commons, generator inputs and current transformers.

+ Both capacitors and shunt reactors connected to step outputs during setup.

+ Secondary outputs of current transformers being connected in series to form a loop.

« The same phase connected to multiple voltage inputs.

+ Broken secondary connections of current transformers.

+ Option to configure using a single current transformer by specifying any phase.

« Automatic current-voltage pairing capability when three-phase voltage is connected while using a
single current transformer.

« If the PFC is reset and forgotten in the panel, it will observe line stability after one hour, automatically
complete the setup and step learning and start compensation as a safeguard.

* In case of connection changes to the current transformers after setup, the PFC detects the error of
secondary outputs being connected in series to form a loop, automatically switches to single current
transformer setup and continues compensation under these conditions.

+ Detection and warning for one or all of the three current transformers having different transformation
ratios.

+ Ability to perform accurate measurement and proper compensation by configuring specific CT Ratio
parameters for each current transformer when different transformation ratios are used for any reason.

1.5. STEPS AND LEARNING FEATURES

« Ability to freely connect capacitors or reactors to any step.

« Smart step learning algorithm that monitors line stability before activation/deactivation steps.
+ Monitoring line stability to initiate all automatic step learning processes.

+ Option to learn all steps from a single menu.

+ Option to learn a specific single step.

+ Option to learn Block/Group steps (1-7, 8-12, 13-18).

+ Adaptive mode options for smart/regular/fast step learning for all learning modes.

10



« Ability to automatically initiate learning for unlearned steps by observing operational stability after
sensitivity loss due to load changes.

+ Option to learn Block/Group steps (1-7, 8-12, 13-18).

Adaptive mode options for smart/regular/fast step learning for all learning modes.

+ Ability to automatically initiate learning for unlearned steps by observing operational stability after
sensitivity loss due to load changes.

« Step learning performance with 1.5-2 seconds accuracy within a 3% margin of error.

+ Capability to learn three-phase, dual-phase and single-phase capacitors and reactors.

+ Rapid learning by monitoring common step voltages and learning only appropriate step groups.

+ Automatic learning for step groups added later.

« Termination of ongoing learning processes when the generator is activated or voltage/current
connections are interrupted, triggering PFC protection.

« Warning messages and rejection of user requests to learn steps under conditions that may cause
incorrect values or cancellations.

* Preservation of current step values without canceling them under recovery and protection conditions
or in case of current transformer connection failure.

+ User-friendly manual step value entry screen.

« Differentiation of capacitors (red) and reactors (blue) with colored numbers in the Step Information
Bar.

+ Indication of phase allocation for steps in the Step Information Bar.

+ Highlighting of manually entered steps in the Step Information Bar with an underline.

+ Display of the specific phase with issues for faulty/imbalanced steps in the Step Information Bar.

* Notification of modified, canceled or newly added steps with different background colors after
automatic or user-initiated learning.

« Warning records and visual indications of faulty steps with excessive phase imbalance after learning.
* Removal of manually entered steps from manual mode during learning if sensitivity conditions are
met.

« Equal aging feature and settings for steps.

+ Colored manual control for all steps.

+ Grouped step commons with AC and DC type supply control features, parameter settings and warning
messages.

+ Detailed display of step powers, statuses, activation/deactivation counts and usage durations,
grouped by step.

+ Measurement of step common voltage levels and display on the related group page with different
colors.

« Differentiated discharge times for each step groups.

« Differentiated inter-step delay times for each step groups.

1.6. COMPENSATION FEATURES

+ Advanced intelligent compensation response algorithm.

+ Ability to perform hybrid compensation with three-phase capacitors/reactors and single-phase
capacitors/shunt reactors.

- Different response times for inductive, capacitive and normal (low reactive) ranges based on the
entered limit values.

+ Ability to perform bidirectional compensation for both import and export.

+ Option to disable compensation during export.

« Ability to perform compensation using a single current transformer by selecting any current phase.

+ Adjustable target Cos (@) setting with optional duration and warning messages.
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- Option to disable compensation using the generator control input.

- Safe compensation capability during generator operation with a different target Cos (@) setting.

- High-precision, balanced three-phase unmetered power input (100 VAr sensitivity) which can be set
as temporary or permanent to address inductive effects of high-voltage transformers, capacitive
effects of long cables, etc.

- Permanent unmetered power input with 1 VAr sensitivity per phase to eliminate imbalances and
calibration differences between meter and PFC measurements.

- Warning messages for insufficient capacitors and insufficient shunt reactors during compensation.

1.7. PROTECTION AND RECOVERY FEATURES

- Ability to detect disconnections in voltage and current inputs for phases during compensation and
maintain compensation based on the average values of the remaining operational phases.

- Detection of transmission errors in current transformer connections over time and issuance of warning

messages.

Detection of total disconnection of all current transformer secondary outputs, deactivation of steps to

avoid capacitive penalty risks and issuance of warning messages.

- Protection settings and options to disable compensation in cases of:

Over Voltage, Over harmonic levels, Over panel temperature.

1.8. SMART DIAGNOSIS AND CORRECTION FEATURES

- Automatic step learning initiated by monitoring operational stability to diagnose faulty steps and
ensure effective compensation during operation.

Ability to detect connection errors caused by changes in voltage and current input connections after
the initial setup and direct the system to automatic setup, ensuring accurate compensation upon
completion.

Detection of phase sequence changes and redirection to automatic setup.

- During subsequent setups after the initial setup and step learning, the ability to diagnose newly added,
modified or canceled steps and redirect to automatic step learning.

Safe compensation through detection of connection and step errors, redirection to automatic setup
and step learning when the PFC is moved to another panel without being reset.

- Detection of step sticking and malfunctions with warning messages.

Detection of step contactor coil faults and warning messages.

- Detection of missing fuses for step commons and warning messages.

- Safe shutdown by early detection of power outages to prevent data loss.

Detection of short-term power outages with corresponding warning messages.

1.9. EVENT / WARNING / FAULT LOGS

- Comprehensive event/warning/fault logs with timestamped records and clear messages.

- List of the first and last occurrences of event/warning/fault statuses, along with the number of
repetitions in between.

- Ability to delete event, warning or fault logs individually.

- Warning messages and adjustable set values for voltage, harmonics and panel temperature.

User-configurable warning and fault LEDs.

« Notification through flashing alarm LEDs whenever a warning or fault occurs.

- Display of related text messages in the Status Information Bar whenever a warning or event occurs.

12



1.10. ANALYSIS AND HARMONIC MEASUREMENT FEATURES

* Reactive Power Profile (RPP) Analysis sorted from largest to smallest based on
energy/time/inductive/capacitive/ratio requirements for panel step arrangement.

* Indication of step insufficiency in power samples with different background colors.

 Tracking of the operational instantaneous reactive power sample with a differentiated background
color in the RPP list.

* Measurement of harmonics up to the 63rd harmonic for current and voltage.

+ Display of harmonics as percentages and RMS values.

+ Graphical display of harmonics on both automatic and manual scales.

« THDU and THDI values applicable for each phase.

* Various angle values between voltage and current.

* Minimum and maximum peak values.

* Demand values and their settings.

1.11. DISPLAY AND USABILITY FEATURES

+ 3.5-inch TFT color display with 320x480 resolution.

+ Arich-content, visually efficient and fast-operating screen and menu design.

+ Customizable customer/company/contact information (up to 40 characters) displayed both on the
screen saver and the Status Information Bar, editable via remote monitoring.

+ Smart Button Information Bar indicating the main or sub-screen transition when the corresponding
button is pressed.

+ Detailed warning and information messages displayed in pop-up screens.

+ Summary information messages displayed in the Status Information Bar for monitoring setup, step
learning, warnings, events and operating conditions.

« Status Information Bar background color changes based on exceeding inductive or capacitive limits.

+ Easy-to-understand PFC statuses with colors and icons.

» Main values and detailed compensation screens.

+ Display of voltage pairing channels and their correct voltage phase positions.

» Phasor Diagram Graph.

* Vector representation with a four-quadrant Power Triangle Graph for power.

+ Step status screens.

+ Phase-to-phase representation of the reactive powers drawn by the operation.

* Display of the total power of engaged steps on a phase-to-phase screen.

* Energy indexes compatible with meter codes.

+ Separate Energy Indexes for generator operating conditions.

+ Easy execution of various parameter adjustments and function calls through menus.

* Information screens showing device details such as serial number, software and hardware version.

* Device runtime display.

+ Screen saver feature with adjustable activation timing.

+ Adjustable sample count and percentage difference settings for average calculations of displayed
values.

+ "Setup Assistant" screen providing sequential configuration of parameters required for setup and
compensation.
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1.12. ACCESS AND SECURITY FEATURES

+ Customizable password protection and a unique reset password for each PFC.

+ Ability to enable or disable password protection.

+ Default operation without password protection when the device is first powered on.

+ Automatic lowering of the access level if no buttons are pressed for 5-6 minutes when password
protection is active.

+ Display of the current access level in the main menu header.

* Intelligent menu system offering three levels of secure and controlled access.

* Practical access to steps, step learning, step control, step information updates, setup, Modbus
address, language changes and compensation cycle times via the Quick Menu section.

« Smart menu access feature enabling quick and practical access for setup and step learning when
needed.

+ Ability to set any "Main Screen" as the default screen by pressing the Menu button for an extended
duration.

* Quick switching between the current screen and the Main Screen by pressing the Menu button for a
shorter duration.

1.13. COMMUNICATION FEATURES

+ Remote monitoring and block read/write capabilities via standard Modbus RTU and Modbus ASCII,
with speeds up to 256 kbps.

+ High-resolution Modbus data width with 32-bit parameters for line parameters and 64-bit indexes for
energy data.

* Modbus protection options for both reading and writing.

+ Safe remote shutdown and restart of the PFC via communication.

« Communication status LED.

1.14. OTHER FEATURES

* Real-time clock and calendar.

+ Internet link displayed on the screen for the PFC user manual.

* Recording and display of device power-on and power-off times.

* Periodic maintenance time settings and warning messages.

+ Approximate panel temperature measurement and warning.

* Measurement of the device’s internal power supply voltage and corresponding warnings.
+ Menu function for restoring factory settings collectively for some customized parameters.
+ Safe device reset feature that sequentially deactivates engaged steps.
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1.15. MEASURED AND DISPLAYED LINE PARAMETERS

* Phase-to-Phase (VLL) and Phase-to-Neutral (VLN) measurements for Voltage (V), Current (),
Frequency (F), Active Power (P), Reactive Power (Q), Apparent Power (S), Cos (¢), Power Factor
(PF), Reactive/Active Power Ratio (Q/P), THDU, THDI and Asymmetry.

* RMS and Percentage values for harmonics up to the 63rd harmonic for both current and voltage
(odd/even harmonics).

+ Angle and asymmetry values for voltage and current.

- Active, Inductive/Capacitive energy indexes for both import and export.

« Active, Inductive/Capacitive energy indexes for generator operations.

+ Accumulated and instantaneous inductive/capacitive (Q/P) percentage ratios for both import and export.

- Demand, minimum/maximum peak values for import and export.

- Total phase-to-phase power of engaged steps.

« Instantaneous phase-to-phase reactive loads drawn by the operation.

+ Generator statuses.

- Approximate internal temperature of the panel.

1.16. RKRC PFC TECHNICAL DRAWING
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1.18. SCREEN AND BUTTONS

1.18.1. Screen Sections

2SS | 6°| 7 I | o] do il %2 [SIREISSIRGIREIE | ~> Step Information Bar

A MAIN VALUES 19.1 °C

L1 L2 L3

Cose 1,000 1,000 1,000

Voltage 204,3v 205,5v 203,4v
Current 1,440 A 0,898 A 0,765 A
RatiosS 3 1,9 % + 0,7 %
~> Status Information Bar

~>Value and Graphic Panel

Ratios  Line Values Steps V- | U-F —~> Button Information Bar
(RKRC 18)
N BN | BN W NS BN N NN NN NN BN NN NN B WEN | NEN | NEN | NEN | NEN | NEN | HER N i
7o - -l el el il ] s |5 %8 |7 8] o %] 41]12]

n MAIN VALUES n MAIN VALUES

L1 L2 L3 L1 L2 L3

Cos¢ 1,000 1,000 1,000 Cos¢ 1,000 1,000 1,000

Voltage 204,3 v 205,5v 203,4v  Voltage 204,3v 205,5v 203,44 v
Current 1,440 A 0,898 A 0,765 A Current 1,440 A 0,898 A 0,765 A
Ratis2 3 1,5 % + 0,7 % Ratoss 3 1,5 % = 0,7 %

SN:00000001 30/5 (6) 2024.07.11 08:58:49 | “\, N SN:00000001 30/5 (6) 2024.07.11 08:58:49 |*

Ratios Line Values Steps V-l | U-F Ratios Line Values Steps V- | U-F

( RKRC 07 ) ( RKRC 12)

1.18.1.1 Step Information Bar

This section displays all information and statuses of the compensation steps except for their power
and statistical values. It is divided into four sub-sections: Group 1, Group 2, Group 3. The information
and statuses of the steps can be easily understood based on background colors, the colors and
numbers of phase bars and other visual indicators. Key details displayed include: Whether the steps
are learned or not. Whether they are capacitors or reactors. Whether they are single-phase or
three-phase. The phases on which they are positioned. Whether they are balanced or unbalanced.
Whether they are active or passive. Whether they are discharging or ready. Whether their values have
changed. Whether they are canceled, newly added or manually activated.

Additionally, during single-step learning, manual step entry or step control, the selected step can be
tracked in this section.
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1.18.1.2 Header Information Bar

This section displays the titles of the screens being navigated. Depending on the main page being
shown, it also displays additional details such as temperature values, step common voltages.

1.18.1.3. Status Information Bar

This bar displays key information such as the device serial number, current transformer ratio, Modbus
address, date and time. It also provides various notifications and warnings to the user. The
background color of this bar changes based on the reactive index ratio: Blue if the inductive limit is
exceeded. Red if the capacitive limit is exceeded. Green if the values are within the specified limits.
Additionally, company/customer names entered via Modbus are displayed in this bar at regular
intervals.

1.18.1.4. Button Information Bar

The device features 5 buttons and their functions are customized based on the menus and main
screens being displayed. Buttons for navigating between main screens are labeled in yellow, while
those for switching between sub-screens are labeled in white.

The far-right green button has three distinct functions:

1. Short press: Opens the device menu.

2. Long press (until the blue home icon appears): Provides quick access to the main measurement
screen.

3. Very long press (until the red home icon appears): Sets the current main screen as the default
custom screen.

If a custom default screen different from the main screen is set, holding the button again (until the blue
home icon appears) allows quick switching between the main measurement screen and the custom
screen.

When the buttons are pressed, directional arrow icons will appear in the Button Information Bar,

assisting the user with navigation. If no buttons are pressed, the abbreviated titles of the screens
accessible via the buttons will be displayed in their respective boxes, as shown below.

" Ratios | Line Values | _Steps | V|UF |

Short Press on the Menu Button: Opens the device's main menu. In the Menu: The buttons perform
the functions shown in the illustration below.

» & Menu

The Exit Button allows the user to directly exit the menu. The Back Button returns the user to the
previous main menu from the current menu screen.

—Exit || Up t ST
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2. QUICK SETUP
2.1. DEVICE SETUP

After the device connections are made in accordance with the connection diagram, the device is
energized. When the device is energized after the phase and neutral connections are made correctly,
it displays the serial number and brings the "Current Transformer Ratio (C.T)" parameter to the screen.

Here, the current transformer ratio is entered using the F3 and F4 buttons and the first setup is
automatically started by pressing the F5 [@KI Confirmation button.

Alternatively, by pressing the "Assistant" (F2) button, all parameters required for setup can be set
sequentially from a single menu and the setup can be started.

If the neutral connection is not made or if the cable is disconnected or its other end is left open, the
LEDs on the device will repeatedly blink for approximately 100 - 200 ms to notify the user of the
connection issue. In this case, the neutral connection must be checked and corrected.

If this setup step is skipped with F5[eETleal button, the device will periodiclly display a warning on the
screen and redirect the user to the Setup Option in the quick menu when the menu button is pressed.

If a resetup is required after the initial setup, this option can be selected from the device's Setup Menu
to start the setup process again.

3. MAIN SCREENS AND SUB-SCREENS

The device includes a total of 13 Main Screen titles. After the setup is completed, the default main
screen is displayed as shown below.

NOTE : While navigating between other main and sub-screens, you can return to the Main Screen
by pressing and holding the F5 button (labeled "Menu") until the blue home icon appears.

3.1. MAIN SCREEN OVERVIEW

The default main screen of the device is shown on the adjacent display. After completing the setup, the
device starts with this screen.

This screen displays the following information in order, from top to bottom, for the three phases:

Cos (@), Voltage, Current, Total Reactive Energy Ratios (as percentages).

You can access the sub-screens of this main screen using the F1 and F2 buttons located on the left
side of the Button Information Bar, which include short descriptions in white text.

3.2. MAIN VALUES s oo

A MAIN VALUES

The screen on the side is the default home
screen of the device. After completing the

device setup, the device starts with this screen. Cos ¢ 13000 13000 1:000
On this screen, from top to bottom, the Cos ¢ of

three phases, Voltage Current, and the Total Yoitage 204’3 N 205’5 ¥ 203’4 b
Reactive Energy Ratios are displayed as Current 1.440 A 0.898 A 0.765 a
percentages in order. The sub-screens of this ’ ’ ’

main screen can be accessed using the F1 and Ratios § 1,5 %, # 0,7 ‘%.
F2 keys, which are located on the left side of the SN:00000001 30/5 (6) 2024.07.11 08:58:49 |*

key information row and have short descriptions Ratios | LineValues | Steps | V-
written in white.
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3.2.1. Instantaneous Line Values

This screen displays real-time measured values,
including:

Voltage, Current. Active Power, Reactive Power
Instantaneous Cos (¢), Power Factor, THDU (%)

3.2.2. Compensation Status

This screen provides an overview of the main
compensation parameters, displaying:
Instantaneous Cos (¢) of the operation, Target
Cos (@), PF, Unmetered Power, Reactive Power of
the operation, Total Step Power engaged.
Residual Reactive Power drawn from the grid
after compensation (for all three phases).

3.2.3. Reactive to Active Ratios

This screen shows:

Total inductive, total capacitive and
phase-specific real-time reactive ratios for both
import and export, displayed as percentages.
These ratios are color-coded as follows:

Green: Within the limit values.

Blue: Exceeding the inductive limit.

Red: Exceeding the capacitive limit.

Gray: Indicates no import or export in the
respective ratio cells.
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Instant Line Values

Voltage 217,0v 216,0v 216,2v
Current 2,738 A 1,877 A 1,919 A
Active 77w 37w 69w
Reactive 2 VAr 0 vAr 0 var
Cos @ 1,000 1,000 1,000

PF 0,128 0,096 0,167
THDU 5,0 % 53% 51 %

SN:00000001 30/5 (6)
Main Values| Compnstion

Steps

NNE|RNE|RNE|NNE|® ioE OELRLLLE
112 4 i

Compensation Status

L1 L2 L3
Instant Cos @ 1,000 1,000 1,000
Target Cos ¢ 1,000 1,000 1,000
PF £ 0997 + 0,998 + 0,990
Unmetered Pwr 0 var 0 vAr 0 var
Powerof Load 3 1246 vaAr 3 1328 vAr 3 1697 vAr
Power of Steps 1200 vAr 1200 var 1200 vAr
Residual += 46VAr = 28vAr T 97 VAr

2024.07.11 08:58:49 |~
Steps V-l

SN:00000001

30/5 (6)

Line Values| Ratios

l:l l;l I;I .z. L] LI B H| B |EEE| B

Reactive Ratios

Ratios Import Export

= Inductive 0,5 % 0,3 %

= Capavitive 0,2 % 0,0
Instant L1 2,5 0,0
Instant L2 5,2 0,0
Instant L3 3,0 0,0

2024.07.11 08:58:49
Steps

SN:00000001 30/5 (6)

Compstion | Main Values



3.3. VOLTAGE / CURRENT (RMS)

The adjacent screen displays:

Phase-to-Neutral voltages and average voltages
on the left side. Current values for each phase
and neutral current on the right side. This main
screen has several sub-screens, accessible using
the white buttons on the left side. While on this
screen, pressing the button
navigates to the Phase-to-Phase Voltages/
Frequency sub-screen.

3.3.1. Phase-to-Phase
Voltages / Frequency

The adjacent screen displays:

Phase-to-Phase voltage values. Frequency
values for each phase. Average voltage and
average frequency values for the phases. While
on this screen, pressing the
button navigates to the Voltage-Current Angle
and Asymmetry screen.

3.3.2. Voltage / Current Angle
and Asymmetry

The adjacent screen displays:

Left side:

Fundamental voltage value for each phase.
Phase angle differences between voltages.
Percentage  voltage  asymmetry  value.
Right side:

Fundamental current value for each phase.
Phase angle differences between currents.
Percentage current asymmetry value. While on
this screen, pressing the |24 button
navigates to the Voltage-Current Min-Max
(Import) sub-screen.
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SN:00000001 30/5 (6) 2024.07.11 08:58:49 |4,
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SN:00000001 30/5 (6) 2024.07.11 08:58:49 |~
VI-Asymtry | Main Values
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Powers

fundvV1i 204,5v fundli1
U12¢ 239 A12¢
fundvV2 2159v fundi2
U23¢ 239 A23¢
fundV3d 2151 v fundi3
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3.3.3. Voltage / Current Min-Max
(Import)

Ma M
X 213,8v A1 ax 16,97A

: . - V1
This screen displays the minimum and Min 211,5v Min 0,721 a
maximum import values for the current and
voltage of each phase separately. While on this V2 Max 215,9 v A2 Max 14,32 a
screen, pressing the WBRZEREN button Min 2141 v Min 0,775 a
navigates to the Voltage / Current Min-Max Max 292 Max 17.4
(Export) sub-screen. V3 Ty A3 S

Min 213,8 v Min 0,737 a

SN:00000001 30/5 (6) 2024.07.11 08:58:49 |4,
VA-Asymtry| VI-Peak (E) |Main Values| Powers

3.3.4. Voltage / Current
Min-Max (Export)

NT Max 213,8 v " Max 16,97 a
This screen displays the minimum and Min 211,5v Min 0,721 A
maximum export values for the current and Max 2159 v Max 14.32 a
voltage of each phase separately. While on this v2 : 12 = -
screen, pressing the button Min  214,1 v Min 0,775 a
navigates to the Voltage / Current Demand V3 Max 292,8 v s Max 17,45 a
(Import) sub-screen. Min 213,8 v Min 0,737 a

SN:00000001 30/5 (6) 2024.07.11 08:58:49 (A,
VI-Peak (E) | VI-Dmd (l) |Main Values| Powers

3.3.5. Voltage / Current Demand
(Import)

This screen displays the minimum and

maximum import demand values for current DV2 Max 215,9 v DI2 Max 14,32 a
and voltage for each phase separately. While on Min 2141 v Min 0,775 a
this screen, pressing the [¥BINENR] button Max 292.8 v Max 17.45 a
navigates to the Voltage / Current Demand DV3 g DI3 . i

Min 213,8 v Min 0,737 a

(Export) sub-screen.
SN:00000001 30/5 (6) 2024.07.11 08:58:49 |~

VI-Peak (E) | VI-Dmd (E) |Main Values| Powers
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3.3.6. Voltage / Current Demand
(Export)

This screen displays the minimum and
maximum export demand values for current
and voltage for each phase separately.

3.4. ACTIVE AND REACTIVE
POWERS

The left side of this screen displays the active
powers for each phase individually, as well as
the total active powers for import and export.
The right side displays the reactive powers for
each phase individually, along with the total
reactive powers for import and export. The
inductive or capacitive nature of the powers is
indicated by coil and capacitor symbols in front
of the values. This main screen has several
sub-screens, accessible using the white buttons
on the left side. While on this screen, pressing
the button navigates to the Power
Triangle Graph sub-screen.

3.4.1. Power Triangle Graph

The center of this screen shows a Power Triangle
Graph, where:

Red lines represent active power. Blue lines
represent reactive power. Green lines represent
apparent power. The graph is divided into two
sections by import (consumption) and export
(generation) axes and consists of four quadrants:
The left side of the graph shows export values.
The right side shows import values. The
red-dashed section represents the inductive
and capacitive values for the export power
triangle.

Max 213,8 v Max 16,97 A

DV1 DI1
Min 211,5v Min 0,721 a
Max

oV 2159 v o Max 14,32 a
Min 2141 v Min 0,775 a
Max M

DV3 292,8 v DI3 ax 17,45 a
Min 213,8 v Min 0,737 a

SN:00000001 30/5 (8) 2024.07.11 08:58:49 |4\,

Main Values| Powers

VI-Dmd (1) V-l

P1 769 w Q1 3 var
P2 311w Q2 3 var
P3 594 w a3 3 var
sPq 1,67 w saqi 7 var
3Pe 0w sQe 0 var

SN:00000001 30/5 (6) 2024.07.12 09:54:45

PQ-Dmd (E)|Power Graph| V-l | U-F Phasr.Angle|

sPe = 2 3 |0 2P
Ow ! 0w
L2

Qe ¢ 13| Qi

-p +P
0 var , 0 var
SEEA 12 RS
0 VA % EXPORT -Q IMPORT # 0 VA

SN:00000001

Powers

30/5 (6)
S-P-Q

2024.07.11 11:16:44 |,

U-F |Phasr.Angle '
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The blue-dashed section represents the
inductive and capacitive values for the import
power triangle. Each of the four quadrants
displays the status of the phases (L1, L2, L3),
indicating which phase is active in that specific
quadrant.

For example:

In the displayed graph, L1 and L2 phases are
operating in the inductive import region, while
the L3 phase is in the capacitive import region.
On the left side of the screen, the total active,
reactive and apparent powers for export are
displayed.

On the right side, the same values for import are
shown.

Pressing the S - P - Q button navigates to the
Apparent / Active / Reactive Powers sub-screen.

Pressing the button navigates to the Apparent / Active / Reactive Powers sub-screen.

IEC (-)
IEEE (+)

4 F CAPACITIVE

Reactive Power

Active Power

Reactive Power

+Q

INDUCTIVE%

19MO{ 3AI}IRIY

Active Power
+P

Active Power

Active Power

Reactive Power

$ INDUCTIVE

EXPORT
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3.4.2. Apparent / Active /
Reactive Powers

The left side of this screen displays the apparent
power for each phase. The right side shows the
active and reactive powers for each phase. While
on this screen, pressing the button
navigates to the Active / Reactive Min-Max
(Import) sub-screen.

3.4.3. Active / Reactive
Min-Max (Import)

The left side of this screen displays the minimum
and maximum active powers for each phase in
import mode. The right side shows the mini-
mum and maximum reactive powers for each
phase in import mode. Reactive power values
are annotated with capacitor or coil symbols in
front of the values, depending on whether they
are capacitive or inductive. While on this screen,
pressing the PQ-Peak(P) button navigates to the
Active / Reactive Min-Max (Export) sub-screen.
The left side of this screen displays the minimum
and maximum active powers for each phase in
import mode. The right side shows the mini-
mum and maximum reactive powers for each
phase in import mode. Reactive power values
are annotated with capacitor or coil symbols in
front of the values, depending on whether they
are capacitive or inductive. While on this screen,
pressing the [JORRR4(@) button navigates to the
Active / Reactive Min-Max (Export) sub-screen.

3.4.4. Active / Reactive Min-Max
(Export)

The left side of this screen displays the minimum
and maximum active powers for each phase in
export mode. The right side shows the minimum
and maximum reactive powers for each phase in
export mode. Reactive power values are anno-
tated with capacitor or coil symbols in front of
the values, depending on whether they are
capacitive or inductive. While on this screen,
pressing thelJoUDEI@) button navigates to the
Active / Reactive Demand (Import) sub-screen.

g s 1 I B e 5 Y B T AT

Apparent / Active / Reactive Powers 21456
P1 761
S1926va o 3 .
P2
2562w o o,
P3 594
3 T78va 3 3:”

SN:00000001 30/5 (6)
Power Graph| PQ-Peak (I) | V-I

2024.07.11 11:15:49
U-F | Phasr.Angle

M

1 ax 1,21 w Q1 Max i3,62 kVAr
Min 71w Min +1,39 kvaAr
Max

P2 625 w Q2 Max 3_3,09 kVAr
Min 63 w Min 71,31 kvar
M Ma

p3 -ax 1,09 w Q3 .x i3,77 kVAr
Min 71w Min T1,41 kvar

2024.07.11 11:17:39 | A,
U-F |Phasr.Angle

SN:00000001 30/5 (6)
S§$-P-Q |PQ-Peak(E)| V-

51 Max 23 w a1 Max +139 var
Min 51w Min T573 var
- Max 15w o2 Max 3 59 var
Min 59 w Min 593 var
os Max Tw o Max +111 var
Min 51w Min =597 var

SN:00000001 30/5 (6) 2024.07.11 08:58:49 | A,

U-F | Phasr.Angle

PQ-Peak (I)| PQ-Dmd(l) | V-I
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3.4.5. Active / Reactive Demand
(Import)

The left side of this screen displays the maxi-
mum and minimum active demands for each
phase in import mode. The right side displays
the maximum and minimum reactive demands
for each phase in import mode. While on this
screen, pressing the button
navigates to the Active / Reactive Demand
(Export) sub-screen.

3.4.6. Active / Reactive Demand
(Export)

The left side of this screen displays the
maximum and minimum active demands for
each phase in export mode. The right side
displays the maximum and minimum reactive
demands for each phase in export mode.

3.5. PHASOR DIAGRAM AND
ANGLES

The adjacent screen displays an intelligent
phasor diagram, allowing the user to observe
the phase angles between current and voltage.
The phasor diagram consists of two concentric
circles:

The outer thick circle and the inner thinner
circle.

Thick, colored bars between the circles repre-
sent the angles of the phase voltages. Colored
bars within the inner circle represent the phase
currents and their angles. The length of the
current bars changes dynamically based on the
magnitude of the current, enabling the user to
understand:

The phase angles between currents and voltag-
es. The relative magnitude of each phase's
current from the length of its corresponding
colored bar. To assist with angle readings, the
inner circle is marked with:

Thick black lines at 30° intervals. Thin short
lines at 10° intervals. These markers help the
user observe angles more accurately. While on

this screen, pressing the [ZelVEROIENNRY button
navigates to the Power Quality sub-screen.

Max

DP1 12 w D Cap 3 19 var
Min 12w End + 19 var
Max

DP2 1Mw DmzCap i 2 var
Min 11w End = 2 var
Max Ca

DP3 - 12 w Da3 P 3 8 VAr
Min 12 w End + 8 var

SN:00000001 30/5 (6)
PQ-Peak(E)| PQ-Dmd(E)| V-

Pos Max 0w DG Cap 0 var
Min 0w End 0 vaAr
M

DP2 fax 0w DQZCap 0 var
Min 0w End 0 var
M

DP3 X ke Doscap b
Min 0w End 0 vAr

SN:00000001
VI-Dmd (1) |

30/5 (6)

Powers V-

Cose1 1,000
@1 0
Cosp2 1,000 i
@2
Coso3

1,000

@3 0

SN:00000001 30/5 (6) 2024.07.11 10:59:55 |,

Powers Energy

Pwr Quality | Pwr Quality
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3.5.1. Power Quality

The adjacent screen displays the following
parameters for each phase, in order: Cos (¢), PF
(Power Factor), THDU (Total Harmonic Distor-
tion for Voltage), THDI (Total Harmonic Distor-
tion for Current)

3.6. IMPORT ENERGIES

The adjacent screen displays the active, induc-
tive and capacitive energy import values. Addi-
tionally, the OBIS codes for the consumed ener-
gies are shown on this screen.

While on this screen, pressing the [S§lE{e(249);
button navigates to the Energy Export

sub-screen.

3.6.1. Export Energies

The adjacent screen displays the active,
inductive and capacitive energy export
values. The OBIS codes for the produced
energies are also shown. While on this
screen, pressing the [SEENG] button
navigates to the All Energies sub-screen.

L1 L2 L3
Cose 1,000 1,000 1,000
PE 0,518 0,609 0,616
THOU  3,3% 3,6% 3,3%
THDI 32% 25% 20%

SN:00000001

30/5 (6)
Phasr-Angle| Phasr-Angle

2024.07.11 08:58:49 |7\
Powers Energy

1 s | 6] 7 |"s | o 40| | 12 [AE aalas e a7 [ 4E

IMPORT ENERGIES

Active (+)

000.000.409 wn

1.8.0
Int:-,l:l:;\fe 000.000.095 warn
Cap;.'jl:-lslve 000.000.006 warn

SN:00000001 30/5 (6) 2024.07.11 12:07:33

Ratio (Exp)|Energy (Uxp) Phasr.Angle| Harmonics

T O] EA T T ] ]
1]12]3]4

Export Energies

Active (-)

2.8.0 000.000.001 wn
Inc;L'u:'tolve 000.000.012 warn
Cap:':lac.l;lve 000.000.000 warn

30/5 (6) 2024.07.12 12:07:33 Ay
Energy (Imp)| Energy (All)| Phasr.Angle | Harmonics

SN:00000001
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3.6.2. All Energies

The adjacent screen shows the complete
indexes for both produced and consumed
active, inductive and capacitive energies.

180 Imp Active(+) 000.000.425 wh
5.8.0 Imp Inductive 000.000.095 vArh

The OBIS codes for all energies (imported 0

and exported) are displayed as well. While on 8.8.0 Imp Capacitive 000.000.006 varh
this screen, pressing the button 28.0 Exp Active(-) 000.000.001 wn
navigates to the Energy Ratios (Import) 7.8.0 Exp Inductive 000.000.012 varh
sub-screen.

6.8.0 Exp Capacitive 000.000.000 vArh
SN:00000001 30/5 (6) 2024.07.12 12:07:33 |

Energy (Exp) | Ratio (Imp) Phasr.AngIe' Harmonics

3.6.3. Energy Ratios (Import) s s g oms o
Energy Ratio (Import)
This screen displays the ratios of inductive and Inductive Capacitive
capacitive energies to active energy for each % Ratio 1 16,7 % o, Ratio 1 1,1 %
phase, separately for import. Inducti\;a Capaciti;e
While on this screen, pressing the REION(ST); % Ratio 2 36,7 % % Ratio 2 2’0 %
button navigates to the Energy Ratios (Export) —— = c It__
sub-screen. nductive o apacitive 0
% Ratio_3 21!1 /0 % Ratio_3 1'3 /o

Inductive Capacitive
s%Ratio 22,1 % s%Rato 1,9 /0
SN:00000001 30/5 (6) 2024.07.12 12:07:33 |,

Energy (All) | Ratio (Exp) | Phasr.Angle | Harmonics

3.6.4. Energy Ratios (Export)

This screen displays the ratios of inductive and 2" | 6" 7 |"s | o] 40| | 2 i8] 4a] 4516 ] a7 |48

capacitive energies to active energy for each Energy Ratio (Export) -

phase, separately for export. lfgialf[?;tff 45% CE}IQI;E:%E\;B 0.0 %
‘Rato 2 23% “Rato.> 656%
WS a% U 00

Inductive os Capacitive
Raios 920 70 Raoz 23,6 %
SN:00000001 30/5 (6) 2024.07.12 12:07:33
Ratio (Imp) |Energy (Imp)| Phasr.Angle | Harmonics |
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3.7. VOLTAGE / CURRENT (%)
HARMONICS

The adjacent screen lists the harmonic values for
The device can measure harmonics up to the
63rd harmonic. The user can configure which
harmonics to list (up to a specific harmonic) via
the menu. If all harmonics are selected, they will

Hrmnic Vi1 V2 V3 i1 12 13
THD% 26| 26| 24| 72,2| 149 87,9
H.03% 0,8 11 0,7 53,4 105 67,6

be displayed on this screen. H.05% 20 19 20 213 351 20,6

H07% 06 05 05 11,6 231 16,5
While on this screen, pressing the [IALENS Ho0%% 10 09 08 49 53 19
button navigates to the Voltage (RMS) H.11% o4 06 05 10,7 30,3 139
Harmonics sub-screen. H.13% 02 03 02 65 192 98

SN:00000001 30/5 (6) 2024.07.12 12:07:33 |\,

%Hrm.VI t |4 %Hrm.VI Energy |Hrm.V RMS

3.8. VOLTAGE (RMS)
HARMONICS

The adjacent screen lists the RMS values of
voltage harmonics. The device can measure
harmonics up to the 63rd harmonic. The user
can configure which harmonics to list via the

menu. If all harmonics are selected, they will fundV | 212,7v 2143 v | 214,4 v
be displayed on this screen. HV.03 1.7v 23V 1,5V

HV.05 40V 38v 4,0V
While on this screen, pressing the RGNS HV.07 13V 14V 11V
button navigates to the Current (RMS) HV-OB 2'0 5 1,8 o 1'5 =
Harmonics main screen. HV.11 0,8V 1,2V 1,0V

HV.13 0,4V 0,6 Vv 0,4V

SN:00000001 30/5 (6) 2024.07.12 12:07:33 |\,

RMS-H.V 1| RMS-H.V | Harmonics | Hrm.l RMS

3.9. CURRENT (RMS)
HARMONICS

The adjacent and below screens list the RMS
values of current harmonics. The device can

measure harmonics up to the 63rd harmonic. nn g mmn an e |0 E 1% | o[ 1 R
The user can configure which harmonics to list T 226°C
via the menu. If all harmonics are selected, they Hrmnic T 12 13
will  be displayed on this  screen. fundl | 3 538 A 1452 A | 2 695 A
HL.03 1,889 A 1,531 A 1,819 A
While on this screen, pressing the HIalaaoa - - :
button navigates to the Voltage Harmonic HLOS O 13N 9, 503A 9,352
G . HIL.07 0,430 A 0,361 A 0,465 A
raph main screen.
HI.09 0,169 A 0,083 A 0,042 A
HL.11 0,317 A 0,442 A 0,375 A
HIL.13 0,229 A 0,281 A 0,278 A

SN:00000001 30/5 (6) 2024.07.12 12:07:33 |\,

RMS-H.I |+ RMS-H.I | Harmonics | Hr.V Graph
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3.10. VOLTAGE HARMONIC
GRAPH

The adjacent screen displays the voltage
harmonic values for each phase as a bar chart
(%). Additionally, the total harmonic distortion
percentages (THDU) for each phase's voltage are
shown on the screen.

The default scale is set to automatic and the
voltage harmonic graphs for each phase are
displayed as percentages. If closer observation
of smaller harmonics is required, pressing the F1
button allows the percentage scale to be
adjusted to a different value, providing a more
detailed view. The number of harmonics to be
displayed on the graph can be configured via
the menu. If the configured number exceeds the
screen limit, an additional sub-screen will be
automatically created. Pressing the [ENAKCIEION
button navigates to the next sub-screen.

While on this screen, pressing the|g[#¥€EIE1s]a!
button navigates to the Current Harmonic
Graph main screen.

3.11. CURRENT HARMONIC
GRAPH

The adjacent screen displays the current
harmonics for each phase as a bar chart (%).
Additionally, the total harmonic distortion
percentages (THDI) for each phase's current
are shown on the screen.

The default scale is set to automatic and the
harmonic graphs for each phase are displayed
in percentages.

If closer observation of smaller harmonics is
required, the percentage scale can be
adjusted by pressing the appropriate button.
This allows for a more detailed view of smaller
harmonics.

The number of harmonics to be displayed on
the graph can be configured via the menu. If
the number exceeds the screen's capacity, an
additional sub-screen will be automatically
created.

While on this screen, pressing the [gRaNEIETeld!
button navigates to the next sub-screen.

22.8 °C

THDU L1:3,6% |L2:39% [L3:3,9%

3 5 7 13
SN:00000001 30/5 (6) 2024.07.12 12:07:33 |\,
Scale %100 H.V Graph—»| Hm.IRMS | Hr.l Graph

THDI |L1: 383,0%]|L2: 399,9% [L3: 399,9%

SN:00000001 30/5 (6) 2024.07.12 12:07:33 |\
Scale %100 H.A Graph—|Hm.V Graph| RPP Table
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3.12. RPP Table (Reactive Power
Profile)

This screen lists the reactive powers drawn
by the operation, recorded as reactive power
samples. By pressing the white button in the
lower-left corner, you can access sorted lists
of power profiles based on:

Energy, Time, Inductive power, Capacitive
power, Q/P ratio. The color of the listed
reactive powers indicates the status of com-
pensation:

Green: The steps fully compensate for the
drawn reactive power.

Blue: The capacitors are insufficient.
Red: The shunt reactors are insufficient.
Yellow background: Indicates the current
reactive power sample drawn by the opera-
tion.

3.13. WARNING LOG

This screen displays the descriptions of
warnings, the number of occurrences and the
timestamps of the first and last occurrences.

3.13.1 Event Log

This screen provides the descriptions of events,
the number of occurrences and the timestamps
of the first and last occurrences.

HEN |ENE|ENE|NNE|N
1] 2

TABLE of RPP (by Time)

Count:5 L1(kVAr) L2(kVAr) L3(kVAr) Share
Example#1 +0,49 30,67 10,85 57,7%
Example#2 095 10,57 +029 23,6%
Example#3 140 31,20 31,90 13,7%
Example#4 <110 $0,33 31,20 4,5%
Example#t5 +1,60 30,81 +1,00 0,3%

SN:00000001 30/5 (6)

2024.07.12 12:07:33 |,
by Energy | + Examples| Hrm.| RMS Logs

ENE|ENN|ENE|DNE|®
s

b 5l
WARNING LOGs
<3> Warning Name Tarih / Saat (Son) Cnt

Wi1 Fuse Dropped on L1 2024.07.11 /15:17:33 013
W#2 Step Common 2 Low Voltage 2024.07.11/15:05:07 004

SN:00000001 30/5 (6) 2024.07.12 12:07:33
Events |y Warnings | RPP Table

LU AT EAET T T R
1]12|3]|4

Event Log

<18> Event Name Date / Time (Last) Cnt
E#1 Device Powered On  2024.07.11/08:29:48 011
E#2 Device Powered Off 2024.07.10/15:09:21 010
E#3 Language Changed 2024.07.10/14:26:13 o001

E#4 Energy Index Cleared 2024.07.10/13:44:03 002
E#5 Notifications Cleared 2024.07.10/13:38:47 002
E#6 Step 18 Added 2024.07.10/13:38:40 001
E#7 Compensation Started 2024.07.10/13:38:40 011
SN:00000001 30/5 (6)

202:4.07.12 12:07:33 |V
Warnings | + Events | RPP Table
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3.15. Steps (Nominal / kVAr)

As previously described, the Step Information

Bar at the top of the screen provides a Grp-1 L1 L2 L3 Total Status
summarized view of step information for each Ki#1 + 0,37 +£ 0,37 + 0,37 + 1,00 Ready
step. On this main screen, the nominal power of K#2 + 0,55 + 0,55 + 0,55 + 1,50 Oniine
each step for every phase, their total power and K#3 +0,91 +£0,91 +0,91 =+ 2,50 Ready
their status are listed in groups. The top-right K#4 +1,80 +1,80 + 1,80 + 5,10 Ready
corner of the screen shows the voltage level and K#5 +0,46 0,46 0,46 + 0,43 Ready
status of the step group commons. K#6 0,00 0,00 +0,00 + 0,20 Online

K#7 0,00 +0,00 0,00 + 0,40 Ready

Detail || Step RPP Table |Main Value|

3.15.1 Step Usage Details

LU O OEt T LI L IR IR UL T o e o e
8 2 13 (14| i

Step Usage Details

This screen displays how long and how many

times each step has been used and its total Grup-1 Count Time =Q(kvAr) Status
power. The current status of the step is also Ki#1 1 2sa09d +1,00 Ready
shown in the rightmost column, both as text K#2 14 58d39sn  +1,50 Online
and in color for easy identification. K#3 8 2sa07d +2,50 Ready
K#4 2 4sn %510 Ready
K#5 4 41sn  +0,43 Ready
K#6 8 1di15sn  +0,20 Online
K#7 10 50d48sn 4+ 0,40 Online

SN:00000001 30/5 (6) 2024.07.12 12:07:33 |
Detail + Step RPP Table | Main Value
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4. RKRC PFC MAIN MENU

4.1. QUICK MENU
L Quick Menu

The Quick Menu allows for fast configuration of the device's steps, response times, Modbus address,
date and time and language. Additionally, documents such as the user manual can be accessed via
the internet guide by scanning the QR code visible in this section.

4.1.1 Steps
L RdQuick Menu kg Steps|

4.1.1.1 Step Learning: Starts step learning in smart mode.

4.1.1.2 Control and Clear Details: Enables viewing the status of steps individually and manually
activating/deactivating them.

4.1.1.3 Step Common Control: Activates voltage monitoring for step commons.

4.1.1.4 Clear Notifications: Clears notifications in the Step Information Bar, removing warning colors
from the step's background.

4.1.2. Response Times

[ "MQuick MenuBResponse Time!

Allows adjustment of inductive and capacitive response times to desired values.
4.1.3. Modbus Address
| EdQuick Menugd Modbus Address

Configures the communication settings for Modbus, allowing the device's Modbus address to be set
within the range 1-247.

After entering the desired value, press the [OKl button to update the parameter.

XNOTE: Default Modbus address: 1 (factory setting).

4.1.4. Internet Guide
| EdQuick MenuBdinternet Guide |

Provides access to a QR code that redirects to a website containing resources such as the device's
user manual.

4.1.5. Date & Time
| EdQuick Menufg Date & Time|

Allows modification of the device's date and time settings if needed. This menu is removed after initial
setup.

4.1.6. Language
| BdQuick Menufd Language|

Enables changing the device's language to either English or Turkish.
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4.1.7. Start Setup / Assistan

Menu - >

Setup begins by selecting and confirming the Current Transformer Ratio (C.T). Alternatively, pressing
the "Assistant" button provides sequential access to general parameters of the PFC through a single
menu.

4.2. Steps and Settings

|~ WSsteps and Settings

his section includes the Steps Menu, where all settings related to steps can be configured. Users can
view step powers, manually set values and perform actions such as step learning and control.

4.2.1. Step Powers and Manual Entry

‘Menu - -

Allows viewing step powers and entering values manually. Select the desired step, press-and input
the required values for each phase. Once values are confirmed, the step is set and the step number
in the Step Information Bar is underlined to indicate manual entry.

4.2.2. Step Learning

| RdSteps and Settings [

4.2.2.1 All Steps

Starts the learning process for all steps in one of three modes: Smart, Regular or Fast.

4.2.2.1.1 Smart

Sequentially learns all steps except those currently in use. Temporarily active steps are disengaged at
the most suitable time and the learning process completes with discharging steps being learned last.
4.2.2.1.2. Regular

Starts from the 1st step and learns all steps by engaging and disengaging them in sequence. Active
steps are disengaged first, allowed to complete their discharge times and then engaged and
disengaged for learning.

4.2.2.1.3. Fast

Quickly disengages all active steps and starts learning from the 1st step. Skips discharging steps
initially, learning them last.

4.2.2.2 Single Step Learning

Allows learning of a single, user-selected step.

4.2.2.3 Group 1 (Steps 1-7)

Starts learning for steps in Group 1 (1-7) using Smart, Regular or Fast modes.

4.2.2.4 Group 2 (Steps 8-12)

Starts learning for steps in Group 2 (8-12) using Smart, Regular or Fast modes.

4.2.2.5 Group 3 (Steps 13-18)

Starts learning for steps in Group 3 (13-18) using Smart, Regular or Fast modes.

4.2.2.6 Pending Steps

If the reactive load movement in the operation continues during step learning, sensitivity decreases
and ongoing learning processes are delayed until line stability is achieved. Once the line becomes
stable, the PFC automatically resumes pending learning processes. This menu allows users to
manually initiate learning for such steps.

XNOTE: If no steps are pending for learning, this menu remains hidden.

4.2.3. Control and Clear Details
| - E3Steps and Settings EMControl and Clear Details

Enables manual control of the selected step. Use the [OK button to engage or disengage the desired
step. If a step is being discharged, press and hold the @K button to engage it during discharge.
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4.2.4. Settings
|- B4 Steps and Settings @Y Settings

4.2.4.1 Discharge Time: Defines the discharge time for steps.

4.2.4.1.1 Discharge Time for All: Sets the discharge time for all steps in one step.
4.2.4.1.2 Discharge Time (Steps 1-7): Sets the discharge time for steps 1-7.
4.2.4.1.3 Discharge Time (Steps 8-12): Sets the discharge time for steps 8-12.
4.2.4.1.4 Discharge Time (Steps 13-18): Sets the discharge time for steps 13-18.

4.2.4.2 Equal Aging:

Manages parameters related to the equal aging method, ensuring effective and long-lasting use of
similar compensation steps.

4.2.4.2.1 Control: Enables or disables the equal aging feature, which balances the usage of
compensators to enhance overall system performance.

4.2.4.2.2 Equivalent Percentage: Sets the acceptable power difference percentage among
compensators to be considered equivalent. Example: If set to 5%, a 25 kVAr capacitor will accept
equivalents with power values between 23.75 kVAr and 26.25 kVAr. Capacitors outside this range will
not be considered equivalent.

4.2.4.2.3 Operating Time Difference: Sets the maximum time difference between the operating
durations of equivalent compensators. Example: If set to 3 hours, the PFC will prioritize compensators
with shorter operating times when the difference reaches 3 hours.

4.2.4.3 Auto Control:

This parameter enables or disables dynamic monitoring of steps during compensation. When active,
the PFC dynamically observes the steps, automatically measures and verifies their values during
stable operating conditions and issues warnings if differences or issues are detected. The PFC uses
these updated measurements to ensure stable and effective compensation.

Factory Default: Continuous monitoring is enabled.

4.2.4.4 Delay Time between Steps:

Determines the waiting time between pulling or releasing two steps in the set applied by the PFC.
Adjustable with a resolution of 5 ms; the default value is 500 ms.

4.2.4.4.1 Delay for All: Sets the delay time for all steps in one step.

4.2.4.4.2 Delay (Steps 1-7): Sets the delay time for steps 1-7.

4.2.4.4.3 Delay (Steps 8-12): Sets the delay time for steps 8-12.

4.2.4.4.4 Delay (Steps 13-18): Sets the delay time for steps 13-18.

4.2.4.5 Advanced Settings:

4.2.4.5.1 Reset All Details: Resets operating durations, pull/release counts and previous values for
all steps.

4.2.4.5.2 Learning Measurement Error: Sets the maximum allowable error percentage between pull
and release values during step learning.

4.2.4.5.3 Imbalance Percentage: Defines the maximum acceptable power difference percentage
between phases for three-phase capacitors. If the imbalance exceeds this percentage, the step is
flagged as faulty. Faulty steps are activated only when total compensation is insufficient.

4.2.4.5.4 Depreciation Percentage: Sets the percentage of observed power loss or increase in phase
values during re-learning of a step. If the change exceeds this value, the step is flagged for value
loss/change and its background color turns orange.

4.2.5 Step Common Control
| EdSteps and Settings [&Y Step Common Control

4.2.5.1 Step Common Control: Manages the voltage type (AC/DC), contactor coil voltage and
percentage deviation parameters for step commons. If the measured voltage deviates from the
specified contactor coil voltage by the set percentage, the device issues a warning and disables all
steps in the corresponding group.
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4.2.5.2. Step Common 1: Configures parameters for Common 1 input: Voltage type (AC/DC)
Contactor coil voltage Percentage deviation If the measured voltage deviates from the specified
contactor coil voltage by the set percentage, the device: Issues a warning for Common 1 input.
Disables all steps in Group 1 (Steps 1-7).

4.2.5.3. Step Common 2: Configures parameters for Common 2 input: Voltage type (AC/DC)
Contactor coil voltage Percentage deviation If the measured voltage deviates from the specified
contactor coil voltage by the set percentage, the device: Issues a warning for Common 2 input.
Disables all steps in Group 2 (Steps 8-12).

4.2.5.4. Step Common 3: Configures parameters for Common 3 input: Voltage type (AC/DC)
Contactor coil voltage Percentage deviation If the measured voltage deviates from the specified
contactor coil voltage by the set percentage, the device: Issues a warning for Common 3 input.
Disables all steps in Group 3 (Steps 13-18).

4.2.6. Clear Notifications
‘Menu - 4 Clear Notifications

If the "Yes" option is confirmed, all notifications for the steps are cleared. When notifications are
cleared, the background colors used for different warnings in the Step Information Bar are removed.

4.3. COMPENSATION
Ll Compensation_

This menu allows configuration of all parameters related to compensation.

4.3.1. Reactive Limits

‘Menu ~ S Reactive Limits

4.3.1.1. Inductive Limit: Sets the inductive penalty limits.
4.3.1.2. Capacitive Limit: Sets the capacitive penalty limits.

4.3.2. Response Times

-—> Compensation gd Response Times

4.3.2.1. Inductive: Time the device waits before responding to an inductive limit excess.
4.3.2.2. Capacitive: Time the device waits before responding to a capacitive limit excess.
4.3.2.3. Normal: Time the device waits to provide an optimal response when no limit excess occurs.

4.3.3. Unmetered Power

____RdCompensation Rl Unmetered Power

This menu configures additional reactive loads (e.g., inductive transformer effects or capacitive effects
of long cables) that are not metered by the PFC but could lead to penalties. These unmetered loads
are factored into compensation and can be set as either timed or continuous.
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4.3.3.1. Unmetered Power 3-Phase: Total Unmetered Power evenly distributed across all three
phases, with a 100 VAr resolution. A value of “0” disables Unmetered Power compensation.

4.3.3.2. Operating Time: When timed, Unmetered power compensation ends after the specified
duration and the value of Unmetered Power resets to 0. A value of “0” for Operating Time means the
setting is considered continuous.

4.3.3.3. Unmetered Power L1: Independent settings for Unmetered power for L1 phase, with a 1 VAr
resolution, used to address discrepancies between meter and PFC measurements.

4.3.3.4. Unmetered Power L2: Independent settings for Unmetered power for L2 phase, with a 1 VAr
resolution, used to address discrepancies between meter and PFC measurements.

4.3.3.5. Unmetered Power L3: Independent settings for Unmetered power for L3 phase, with a 1 VAr
resolution, used to address discrepancies between meter and PFC measurements.

4.3.4. Target Cos / Tan
L RgCompensationEdTarget Cos / Tan

4.3.4.1. Target Cos / Tan: Sets the desired target Cos (¢) and Tan (¢) values. Default values are Cos
(p) =1and Tan (p) = 0.

4.3.4.2. Operating Time: Specifies how long the target Cos (¢) and Tan (@) values remain active.
When the duration ends, the target Cos (@) resets to 1.0. A value of 0 makes the setting continuous.

4.3.5.Generator
[ B4 Compensation EdGenerator|

4.3.5.1. Compensation with Generator: Enables or disables compensation when the generator is
active.

4.3.5.2. Target Cos / Tan (Generator): Sets the target Cos (¢) and Tan (@) values for compensation
during generator operation.

4.3.6. Export Compensation
Menu - 8d Export Compensation

Allows enabling or disabling compensation during export.

4.3.7. Protection
| BdCompensation i Protection

4.3.7.1. Over Voltage: Eables Over Voltage prontection.

4.3.7.2. Under Voltage: Enables under Voltage protection.

4.3.7.3. Over Harmonics: Enables Over voltage harmonic protection.
4.3.7.4. Over Temperature: Enables Over Temperature protection.
4.3.7.5. Set Values: Sets the limit values for protection parameters.

4.3.8. Hysteresis
| K Compensation i Hysteresis |

Defines the percentage thresholds for applying new compensation settings based on current
operating conditions.

4.3.8.1. Inductive: Sets the hysteresis percentage for applying new solutions when operating in the
inductive region.
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4.3.8.2. Capacitive: Sets the hysteresis percentage for applying new solutions when operating in the
capacitive region.

4.3.8.3. Normal: Sets the hysteresis percentage for applying new solutions when operating in the
normal (reactive within limits) region.

4.4. Device Settings
| RdDevice Settings

This menu allows configuration of various device parameters.

4.4.1. Measurement and Transformers

[ BYDevice SettingsgdMeasurement and Transformers

4.4.1.1. Current Transformer Ratio: Set the current transformer (CT) ratio between 5/5 and 10000/5.
The current CT ratio blinks in the menu. Use the up and down buttons to select the desired value, then
press -to update it.

4.4.1.2. Current-Voltage Pairs: Displays which voltage inputs correspond to the measured currents.
4.4.1.3. Current Transformer Directions: Displays the direction of the current connections.

4.4.1.4. Voltage Transformers: Allows setting line voltage and measurement voltage.

4.4.1.4.1. Line Voltage: Set the line voltage within a range of 90 V to 46000 V. The current line voltage
blinks in the menu. Use the up and down buttons to select the desired value, then press-to save it.
4.4.1.4.2. Measurement Voltage: Set the measurement voltage within a range of 22 V to 1000 V. The
current measurement voltage blinks in the menu. Use the up and down buttons to select the desired
value, then press -to save it.

4.4.2. Modbus Configuration
| EdDevice Settingsgd Modbus Configuration

Configure parameters for Modbus communication.

4.4.2.1. Modbus Address: Assign a unique Modbus address (1-247) to the PFC, distinct from other
connected devices. se the up and down buttons to select the desired address, then press -to
update it.

4.4.2.2. Modbus Speed (bps): Set the Modbus communication speed (baud rate) in bits per second
(bps). Select the desired speed using the up and down buttons, then press -to save it.

4.4.2.3. Data, Stop Bits and Parity:

4.4.2.3.1. Data Bits: Displays the number of data bits used in Modbus communication. This parameter
depends on other settings and cannot be manually changed.

4.4.2.3.2. Parity Setting: Set the parity bit to None, Odd or Even, matching the application or device.
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4.4.2.3.3. Stop Bits: Set the stop bits used in communication to 1 or 2.

4.4.2.4. Silent Interval (xBit): Configures the silent interval (xBit) after the stop bit to determine how
long the device waits before resuming communication.

4.4.2.5. Mode: Select the Modbus communication mode: RTU or ASCII.

4.4.2.6. Modbus Protection: Configures password protection for read/write Modbus requests. If
enabled, passwords must be set in the password menu. After three incorrect attempts, no new
password entry will be possible until the PFC is restarted.

4.4.2.6.1. Read Protection: Activates or deactivates read protection.

4.4.2.6.2. Write Protection: Activates or deactivates write protection.

4.4.2.6.3. Read Password: Sets a four-digit password for active read protection.

4.4.2.6.4. Write Password: Sets a four-digit password for active write protection.

4.4.3. Display Settings
___[dDevice Settinglg

Average Values: Configures the number of samples used for averaging display values, how frequently
samples are taken and the percentage difference required for display updates.

4.4.3.1. Average: Here, it is determined how many samples will be taken for the values shown on the
screen and the maximum percentage difference between the samples to be included in the average
calculation.

4.4.3.1.1. Sample Count: Number of samples to calculate average values (1-16).

4.4.3.1.2. Refresh Interval: Time interval for sample collection (100 ms — 1.0 s).

4.4.3.1.3. Control Percentage: Percentage difference required for value updates (5%—50%).
4.4.3.2. Password Protection: Activates or deactivates menu access restrictions requiring a
password.

4.4.3.3. Access Level: Enables password-protected access levels.

4.4.3.4. Hide Device Messages: Hides warning messages about line values and compensation
status from being displayed on the screen.

4.4.3.5. Screen Saver: Toggles the screen saver on or off.

4.4.3.6. Screen Timeout: Configures the delay (2—-240 minutes) before the screen saver activates.
4.4.3.7. Brightness Level: Adjusts screen brightness (5%—100%).
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4.4.4. Advanced Settings
| RdDevice Settings g Advanced Se

This is the settings menu where the device can be turned off and on, reset, returned to factory settings
and the measurement period can be changed.

4.4.4.1. Power Off /| On: Safely powers the device on or off via the screen.
4.4.4.2. Default Settings: Resets all customized settings and data to factory defaults.
4.4.4.3. Device Reset: Clears stored information and restarts the device for reconfiguration.

4.4.4.4. Measurement Period: Configures data collection and measurement interval (20 — 500 ms).

4.4.5. Device Information

LR Device Settings B4 Device Information

4.4.5.1. Serial Number: Displays the device's serial number.

4.4.5.2. Software Version: Shows the device's software version.

4.4.5.3. Build Date and Time: Displays when the device's software was compiled.
4.4.5.4. Hardware Version: Displays the hardware version of the device.

4.4.5.5. Date and Time: Configures the device's date and time settings.

4.4.5.6. Language / Dil: Sets the device's language ( English or Turkish ).

4.4.5.7. Working Hours: Displays the total time the device has been powered on.

4.4.5.8. Periodic Maintenance Time: Configures the periodic maintenance interval (in hours).
ENOTE: Default: Disabled.
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4.5. Analyzer
L RgAnalyzer

The analyzer section contains settings for electrical measurement parameters such as energy, peak
values, demand and harmonics.

4.5.1. Energies
| R AnalyzerRd Energies|

To Clear / Reset energy values, navigate to the "Yes" option using the arrow buttons and confirm with
the-button. All energy values will be cleared.

4.5.2. Peak Values
[ EAnalyzerBdPeak Values

To Clear / Reset minimum and maximum electrical peak values: Navigate to the "Yes" option using the
arrow buttons and confirm with the [OK button. All peak values will be cleared.

4.5.3. Demands

| BYAnalyzer®Y Demands Values

This is the menu where the periods of the demand values are set and the values are reset.

4.5.3.1. Clear / Reset: To clear demand values, navigate to the "Yes" option and confirm with the [OK]
button. All demand values will be Clear / Reset.

4.5.3.2. Demand Period: Set the demand period between 1 and 60 minutes. Adjust using the arrow

buttons and confirm with the [OKlbutton.

NOTE: The factory default demand period is 15 minutes.

4.5.4. Harmonics

|- 2 Analyzer g3 Harmonics

Profil
View specific harmonic ranges for current and voltage:
= 1-13 Odd, 1-13 Even or 1-13 All

» 1-31 Odd, 1-31 Even or 1-31 All
» 1-63 Odd, 1-63 Even or 1-63 All
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Custom Profile

Select a custom harmonic profile with specific limit and analysis settings:
Limit: Adjust the harmonic limits to be monitored.
Analysis: Specify whether to monitor odd, even or all harmonics.

4.5.5. Reactive Power Profile (RPP)
L g Analyzerly

Reactive Power Profile (RPP) parameters are set in this section.

4.5.5.1. Clear / Reset: Clear recorded reactive power profiles by navigating to the "Yes" option and
confirming.

4.5.5.2. Power Resolution: Set the resolution for reactive power sampling. Adjust using the arrow
buttons and confirm with theOKl button.

4.5.5.3. Maximum Difference (%): Set the maximum percentage change in load required to record a
new reactive power profile. Adjust using the arrow buttons and confirm with theOK]button.

4.5.5.4. Difference Percentage: If the difference between the reactive power profiles exceeds the set
percentage, a new sample is recorded. If the profile is full, the percentage automatically increases and
existing samples are compressed to make room for new entries.

4.6. WARNING AND EVENT LOGS
L JgWarning and Event Log|

This menu allows configuration of alarm settings, clearing logs and enabling alarm LEDs.

4.6.1. Clear Event Log
| B Warning and Event Log gl Clear Event Log

Clear recorded events in the Event Log. Navigate to "Yes" and confirm to clear the log.

4.6.2. Clear Warning Log
| EWarning and Event Logld Clear Warning Log

Clear recorded warnings in the Warning Log. Navigate to "Yes" and confirm to clear the log.

4.6.3. Set Values
| EdWarning and Event Loglgd Set Values

The PFC uses the following thresholds for alarm and protection functions:

4.6.3.1. Over Voltage: Set the threshold for triggering an Over Voltage alarm.

Selectable range: 230 V- 920 V.

4.6.3.2. Under Voltage: Set the threshold for triggering an Under Voltage alarm.

Selectable range: 5V - 230 V.

4.6.3.3. Over Harmonics: Set the percentage value for triggering a voltage harmonics alarm.
Selectable range: 2% — 50%.
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4.6.3.4. Over Temperature: Set the minimum temperature value for triggering a high-temperature
alarm. Selectable range: 40°C — 90°C.

4.6.3.5. Weak Line Percentage: Set the percentage threshold for voltage changes on the inputs
during step learning or setup. If the voltage change exceeds this value, the PFC will issue a warning.
Selectable range: 1% — 10%.

NOTE: Check the line and neutral connections if this warning appears.

4.6.4. Fault Log
| EWarning and Event Logsigdl Fault Log

Enables or disables the log that records faults occurring during the device's operation.

4.6.5. Permanent Warning LED
L RdWarning and Event Loghg

If an alarm occurs during operation and you want the alarm icon to be permanently displayed in red,
set this option to "Active".

4.7. SETUP
L g Setup

This menu handles all the settings related to the Device's Setup.

4.7.1. Start Setup / Assistant
LEUTRgSetup B

Selecting "Yes" in this menu will start the device setup process.

4.7.2. Settings
(1= ¥ Setup [ Setiings|

4.7.2.1. Setup Mode: Define whether the setup will use capacitors, or reactors.

4.7.2.2. Network Frequency: Set the device to operate at 50 Hz or 60 Hz.

4.7.2.3. C.T. Connection Type: Configure power measurement to use either three current transformers
for all three phases or only one selected phase.

4.7.2.4. Current-Voltage Matching: Enable or disable current-voltage matching during setup. Default:
Enabled.

4.7.2.5. Auto Control: Dynamically detects changes in current transformer and voltage inputs,
redirecting to automatic setup if necessary. Default: Enabled.

4.7.2.6. Recovery for Measurements: Allows recovery of measurements by averaging available
phase values if there are disconnections in voltage or current inputs. Default: Enabled.
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4.7.2.7. Advanced Settings

4.7.2.7.1. Try Count: Defines the number of successful measurement repeats required for completing
setup.

4.7.2.7.2. Error at Setup: Adjust the maximum percentage difference allowed between measurements
during capacitor step engagement and release.

4.7.2.7.3. Phase-to-Phase Control: Disables the control preventing the same phase from being
connected to multiple voltage inputs. Designed for expert users.

4.7.2.7.4. C.T. Special Ratio L1: Assign a temporary special ratio for the current transformer
connected to phase L1 in case of mismatched ratios due to errors or requirements.

4.7.2.7.5. C.T. Special Ratio L2: Similar to L1 but for phase L2.
4.7.2.7.6. C.T. Special Ratio L3: Similar to L1 but for phase L3.
4.7.3. Ignore the First Setup

L Rignore the First Setup]

Select "Yes" in this menu to ignore/skip the first setup process if not required.
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