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Read this first

About this instruction manual

This Instruction Manual provides detailed information to help you quickly install and
operate the RVT power factor controller.

Warning

Caution, risk of danger: This symbol is a warning indication to highlight some
important information

Before installation and operation of the RVT controller, read the safety notices carefully.
Keep it at the disposal of people in charge of installation, maintenance and operation.

Safety

The RVT complies with the European Directive LVD 2006/95/EC.

Caution, risk of electric shock: This symbol warns the reader that safety information
is given and has to be taken into account

Installation, maintenance and operation of the RVT Controller must be performed by
qualified electricians. Do not work under live supply conditions. For cleaning, remove the
dust with a dry cloth. Do not use abrasives, solvents or alcohol. Before cleaning please
turn off the power supply and voltage measurement circuit. Do not open the RVT
Controller’'s housing. There are no user serviceable parts inside. The RVT Controller is
connected to a current transformer. Do not unplug the current transformer connections
before making sure it is short-circuited or connected to another parallel load of
sufficiently low impedance. Failure to do so can create dangerous over voltages. Do not
use this product for any other purpose than it is designed for.

Electromagnetic compatibility

The RVT complies with the European Directive EMC 2004/108/EC.

This RVT Controller has been verified for compliance with EU (European Union) directives
for EMC (electromagnetic compatibility) for operation at 50 Hz and bears the CE
marking to this effect. When an apparatus is used in a system, EU directives may require
that the system be verified for EMC compliance. The following guidelines are helpful in
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improving the EMC performance of a system: Metallic enclosures generally improve EMC
performance.

1. Run cables away from apertures in the enclosure.
2. Run cables close to grounded metallic structures.
3. Use multiple ground straps for doors or other panel parts as required.

4. Avoid common ground impedances.

Manual Power Factor Controller RVT ¢ Read this first 5



1 Introduction to the controller

1.1 What this chapter contains

This chapter gives a general description of the power factor controller RVT. It illustrates
the basic structure of the controller, major features and the touch screen user interface
of the controller.

1.2 A fully three phase individual controlled power factor controller

The RVT controller is able to fulfil power factor compensation in both balanced and
unbalanced network. There are two models for RVT controllers: RVT Base Model
RVT6/RVT12 and RVT Three Phase Model RVT12-3P. The Base Model is fully backward
compatible to previous RVT controllers with 6 or 12 outputs, which is applicable for a
balanced three phases or single phase (phase to phase) network. The Three Phase Model
RVT12-3P is a more powerful version with individual phase power factor controlling
functions thanks to three CT measurements for each phase. The Three Phase Model
RVT12-3P has 12 outputs execution only.

The RVT can also be used for MV automatic capacitor bank. Details on how to connect
RVT to a MV bank can be found in 4.3.1.1.

1.3 RVT main features

1.3.1 Power factor correction control

The RVT Power Factor Controller is the control unit of an automatic capacitor bank which
is used to fulfil reactive power compensation in an installation with prevailing inductive
loads.

It performs the switching of capacitors in order to reach a user-defined target cos j.

- All the switching parameters may be programmed manually or automatically
(description in paragraphs 4.3.2 and 4.3.1)

- Inaddition to the target cos j, night target cos j and target cos j in regenerative
mode may be programmed (description in paragraph 4.3.1.3).

- For the Three Phase Model RVT12-3P, the controller can be configured to switch
on/off single phase capacitor in an unbalanced network. This function is used to
correct the low power factor in each individual phase; for instances, power factor
0.6 in Phasel, power factor 0.8 in Phase2, power factor 0.95 in Phase3. It is very
practical for some residential/commercial area where the three phase loads can
be unbalanced due to many single phase loads.

1.3.2 Measurements and monitoring
- Measurements (description in paragraph 4.2).

- Protection against unexpected phenomena and/or unauthorized use
(description in paragraphs 3.2.4 and 4.3.1.1))
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- Logging of data and alarm messages based on a real time clock (description in
paragraphs 4.2.5 and 4.4).

- Checking and testing of relays status (description in paragraphs 4.4.2 and 4.4).

- Temperature measurements: max. 8 temperature probes can be connected in
daisy chain connection (description in paragraph 4.3.1.4.3).

1.3.3 Communications
- Modbus connection (a Modbus RS485 adapter is required)
- USB connection (Compatible to USB2.0 specifications)
- Ethernet TCP/IP interface

- CAN 2.0 with extended outputs up to 32. Hardware capable in current version RVT,
the software is to be implemented in the future.

Detailed information is in paragraph 4.5.

1.4 Frontview and rear view

POWER FACTOR CONTROLLER RVT

Measurements

”

" A
.'

R B2 {:
&

J

Figure 1: RVT front view
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] RS485 Modbus Adapter
o= IN1=-
o= IN1-
O~ IN2+

O IN2-

15.24Vacide /22
5-24vacido /2

CAT I @
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Figure 3: RVT rear View (Three Phase Model RVT12-3P)
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1.5 Colorful touch screen interface

A colorful QVGA 320 x 240 pixels touch screen helps the user to operate the controller
more easily. All the menu navigations, parameters settings are easy and intuitive thanks

to the touch screen.

(1]2[3]a[s]e[7[8]9 10/1112'h %5 ¥ ¢+ 8 8

Figure 4: RVT start screen

Detailed Menu navigation can be found in Paragraph 3.2
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2 Installation

2.1

2.2

What this chapter contains

This chapter gives instructions to mount the controller on the panel and explains how to
make the electrical connection to the controller. The wiring diagram is shown in section
2.4.

Mounting

Please follow steps below to mount a RVT controller to a panel.

Step 1: Slide the RVT (@) perpendicularly to the Capacitor Bank Cubicle (b).
Step 2: Rotate the RVT to insert it into the Capacitor Bank Cubicle.

Step 2

[~

Note: cut out dimensions are 138x138 mm.

Figure 5: Mounting a RVT

Step 3: Insert the Mounting Bracket (c) in the corresponding Fixation Holes (d) of the
RVT.

Step 4: Pull the Mounting Bracket backwards.

Step 5: Turn the Screw (e) into the Mounting Bracket and tighten until the RVT is secured
in place.
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Step 5 (e)

Repeat steps 310 5 for gmee——
the bottom Mounting
Bracket.

Figure 6: Mounting a RVT

2.3 Lead connections

Please follow instructions below to connect wires to the terminals on the rear side of the
controller.

1. Push the lever of the connector backwards with a screwdriver.

Figure 7: Lead connection

2. Insert the wire (up to 2.5 mm? /single core) in the corresponding connection hole
while keeping the pressure on the lever.

Figure 8: Lead connection

3. Release the screwdriver.

Manual Power Factor Controller RVT ¢ Installation 11



Figure 9: Lead connection

4. The wireis properly connected.

Figure 10: Lead connection

2.4 Wiring diagram
The wiring diagram shows the connection of main circuits and control circuits.

Base model RVT6/RVT12

PS1 supply 1 (100..460Vac) L1 L2 L3 A
PS2 supply 2 (100.460Vac) | NETWORK A _¢—
NC. 3 _ A SUPPLY. __ AN
ML2_(max 690 Vac) | YV LOAD )
ML3 ! 3 ~N—
N.C. ]) 4 ~
kK o ] S EN
N.C. — 6 -
N.C. >-—— ——-E_).‘ -
N.C. 7 _¢_¥
N.C. | 8 —¢— N—
cank] :@: ! DR
canL
Earth——o-- %F 10 6
CJTemp — A — N _‘ }_ 11 _¢_¥
' 124 |
[1 RS485 Modbus Adapter — ~
IN1+ — N NS
% N1 15-24Vac/dc @ € N o
IN2+ AL
i FAN1
CAT Il FAN2
O VAN
LOCK U CD
<]MF§DSB%SS§DAPTER \V/ Made in Belgium PPE+PS

Figure 11: RVT wiring diagram (base model RVT6/RVTI12)
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Three phase model RVT12-3P

F‘S'] supply 1 (100460 ac) N L1 L2 LS A

PS2  supply 2 (100, 460Vac) N I NETWORK A_é)i

ML 3 % %.—‘_'\. SUPPLY 1 o

____________ -

ML2 _imax 630 vac) ? | il 1 W LoAD . {:’

ML3 ! ; 4?_‘#’_&_“_

i = “L R E

k1

A — A= e

2 oo . v

2 A= L] e

rﬂ-a CT3 - | L‘E‘tl & ]

canll:| :gz e e v ! N— " ¢

can —i .,

S = : 10 b
CJdTemp — & ¢ — “‘m_.l _I }_ 1M o]
1 RS485 Modbus Adapter I — - 12 e

N1+ — No_,gf,_“x_

IM1- 15-24Vacids i

M2+ g

I FAN1

CAT Il FANZ
D ETHERNET (’_fﬁ‘\\j
LOCK U
{]rmegigsfmpmg \Vi usB2 Made in Belgium PPE+PS

Figure 12: RVT wiring diagram (three-phase model RVT12-3P)

PS1, 2

ML1-3

N.C.

N

k1-3,11-3

canH, canL

Earth

Temp

RS485 Modbus Adapter

Power supply

Voltage measurements

Not connected

Neutral connection

CT connections

CAN bus

Grounding

Temperature probe connection
RS485 interface

IN1+/- digital input selecting Day or Night target cos j
IN2+/- digital input for external alarm activation

A

1-12
NO/NC
AL

FAN 1-2
UsSB
RJ45
Lock

Common source for output relay
Output relays

Output contacts of alarm relay
Common source for alarm relay
FAN/warning output relay

USB connection

Ethernet connection

Hardware lock

Caution: An over-current protection is recommended in the PS1-PS2 connections:

6Arms fuses 10 X 38 gl 690V.
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3 Easy start

3.1

3.2

What this chapter contains

This chapter describes briefly the quick start and automatic commissioning procedure
for the controller.

Menu navigation

When the RVT is switched on power after the boot process (where the ABB logo is
displayed) the start screen is the first screen which will be displayed as shown in Figure
13.

(1]2[3[a[6]8[7 8 0/101112% %+ k' r< 7y 8 &

Figure 13: RVT start screen

In the center of the screen the four icons (Measurements, Settings, Bank monitoring and
Communications) represent the four root-level menu.

At the bottom of the screen, the status bar shows the active capacitor steps, RVT Lock
status, warnings, the control source of the RVT(by local touch screen or
communications), switching on or off demand, operating mode: A (automatic mode), M
(manual mode) and S (setting mode). Detailed meaning of the status icons can be found
in following legends.

3.2.1 Legends for the touch screen icons

Active (closed) output ( inactive outputs are not highlighted )

bank settings unlocked

bank settings locked

DOED
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settings can only be done through the communication
settings can be done through the user interface or the communication
temperature alarm (alarm relay is activated ) or warning ( fan/warning

relay is activated )

no temperature alarm nor warning (alarm and fan/warning relays are

not activated)

warning level achieved ( the fan/warning relay is activated )

alarm activated (alarm relay is activated)

no alarm activated ( alarm relay is not activated )

settings locked by hardware switch at the back of the controller

settings unlocked by hardware switch at the back of the controller

demand to switch ON step(s)

demand to switch OFF step(s)

no demand to switch steps

automatic mode ( steps are switched automatically according settings )

manual mode ( steps can be switched manually )

set mode ( settings can be done)

mode change
on line help
close window
Validation

next page

HEEH[E :ON0EORNEEBOREN

Except for the start screen, for all other RVT screens, each screen has three parts: title
bar at the top, status bar at the bottom, and the setting area in the middle of the screen.

Manual Power Factor Controller RVT ¢ Easy start 15



Feasurements

Title bar

Setting area

[1]2]3]a]s]e[7a]o 101112k %5 & &<y @ s Status bar

Figure 14: RVT screen composition

3.2.2 Title bar

At the left end of the title bar, the blue Mode button is used to switch between the three
RVT operating modes: Automatic mode, Manual mode and Set mode. The following
screen as shown in Figure 15 appears when the Mode button is clicked. When one mode
is set to the RVT, for instance, the Set mode is set, the one-letter uppercase initial will be

indicated at bottom right of the screen: the Eat the right end of the status bar means
the current mode of the RVT is in Set mode.

[1]2]3]a]s]6]7]8|010/1112% *s L r«Fy A &

Figure 15: RVT modes switching

In the middle of the title bar, the text, like the “Measurements” in the Figure 14, displays
current menu displaying in the screen.

By clicking the ﬁ question mark, a piece of relevant help information will display
to aid the operator to understand and set the parameters easily. Following screen will
appear after click the question mark on the Figure 15 screen:

16 Easy start ¢ Manual Power Factor Controller RVT



Change mode ‘ ! |

lfibnraabic
“hange mode

To seleck the mode:

- auktomatic (&)

- manual (M)

- sek (5]

Zan naot be changed when the locking switch
| (at the bacl) is locked.

Figure 16: RVT help information

Clicking the Red Cross button at the right end of the title bar -x , the current active
screen will be closed.

Note: The RVT returns automatically to AUTO mode when the touch screen is not
touched for more than five minutes.

3.2.3 Setting area
The setting area consists of buttons, setting and information fields. After finishing

the setting on one screen, the OK button m shall be clicked to valid the settings.
In case there are more settings which cannot be displayed in one screen, the arrow

button -= will appear in the screen. By clicking the arrow button, the remaining
settings will show in next screen.

3.2.4 Status bar
The status bar displays current active capacitor steps and the RVT status. The meaning

of the status icons can be found in 3.2.1.
Hardware and software lock

RVT has both hardware and software lock. A hardware switch in blue color is located at

back of the controller. When it is pressed, the RVT is locked and the icon =will appear
on the status bar at the bottom of the display. When the switch is released, the same

icon will turn into: m If the RVT is locked, then all bank settings are not accessible and
the commissioning (both guided and auto) is disabled as well.

Theicon Dmeans the RVT bank settings are locked by software. The icon nmeans
the RVT bank settings are unlocked by software. When the controller is locked by
software, all the banking settings are protected, i.e. they are not accessible.

Description of soft lock can be found in 4.3.1.1.
3.2.5 Keyboard entry screen
All data will be entered through a keyboard interface.

Manual Power Factor Controller RVT ¢ Easy start 17



(1]2]3[4]5]/6|7[a/0/10/1112'h #s § Fs Iy

Figure 17: Keyboard entry screen

Cos j values may be entered with the 4t (inductive) or 4F (capacitive) symbol.

(1]2]3[4]5]/6|7[a/0/10/1112'h #s § Fs Iy

3.3 Starting the RVT

When the RVT is powered-up, the start screen as shown in Figure 13 will be displayed.

There are four big icons on the start screen: Measurements, Settings, Bank monitoring
and Communication. By touching one of the four icons, next level menu contents can be
easily accessed.

Five languages are presently available for the RVT controller: English, French, German,
Spanish and Simplified Chinese. Following path will give you access to the language
selection:

Start screen € Communication € 1/0 Configuration € Set language.

3.4 Automatic commissioning

Commissioning a RVT is very easy. RVT’'s automatic commissioning function will help a-
first-time user to start a controller quickly.

3.4.1 Description
The RVT performs automatic commissioning as below:

- Automatic recognition of:

18 Easy start ¢ Manual Power Factor Controller RVT



3.4.2

Phase shift and rotation for each predefined type of connection
number of outputs

type of switching sequence

Automatic setting of: C/k, the start current, detailed description on C/k can be

found in paragraph 4.3.1.2.

Preparation for automatic commissioning

Required parameters during the auto commissioning process are:

3.4.3

Type of connection. The type of connection defines the way of CT connections for
RVT. There are total eight different types of connection for CTs, which depends
on how many current measurements and how these CTs are connected. Detailed
description on the type of connections can be found in paragraph 4.3.1.2.

CT Scaling: Current Transformer ratio (for instance a 250A / 5A CT has a CT
scaling of 50). More info can be found in paragraph 4.3.1.2.

Target cos j (in paragraph 4.3.1.3.)

Automatic commissioning

if you have a short-circuit on the CT’s secondary winding do not forget to open it
after having connected the current input of the PF Controller

if a transformer is used for the voltage measurement, the Vscaling value needs to
be changed accordingly (see paragraph 4.3.1.)

Notes: when the icon E (hardware lock) appears on the status bar at the bottom of
the display, this means that the RVT is locked. The set Mode access is denied and
commissioning cannot be performed until the RVT is unlocked (see description in

paragraph 4.3.1.1))

Following screenshots shows how a typical automatic commissioning takes place:
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1. Start screen, Click “Settings™: 2. Click commissioning:

Settings ; [ *

(1]2]3]a]s]e[7]e]of1011/12/l %» ¥k F< 7 8 &

3. Click automatic: 4. Click OK:

Commissioning > ] X [w Commissioning _ > X
The automatic commissioning process will

now start.

To proceed press OK.
To cancel press Close.

oK”

(-

(1]2]3]a]s]e]7]a[o1o[11/12/h #s ¥ F< i (8 1]2]a]4]s]e[7]a o 101112/l ¥ & ¢« /s 8 8

5. Click OK: 6. Select type of connection (refer to Appendix7):

_[w Commissioning j W—' I Control IT |T

You should enter the type of connection 19h/3ph 3ph-ALLL

[
Please press OK to proceed .
Lin./Circ. Circular |

Prog./Direct Direct [»

Normal/Ink. Integral |

Bank settings Unlocked | |

[1]2]3]a]s]e]7][a[o[t0l11/12/h #5 K F< i & 8 i[1]2]3]a]s]e]7]a]o10[11/12]T #5 ¥ ¢« 7 ) &
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7. Click OK:

[w Commissioning ; I 7
If you want to start

- Full autematic commissioning:
leave "Bank Settings’ Unlocked

- Commissioning without sequence recognition:
set "Bank Settings’ Locked

' alsfef7[s[oft011j12fm % L F: 7 N 8

9. Click OK:

[w Commissioning L] T
-

Press OK to start phase rotation
detection

[e]7]a]ol10/11/12/% #4 ¥ 7 iy

11. Input CT scaling: 50:

rw Commissioning

1.000 I

1.000 l
Phase shift l

1]2]3]a]s]e][7][a]o]t0/11/12/h € k' &+

8. Lock or unlock the “Bank settings - OK:

[w Control |_‘?_ ['T

1Ph/3Ph 3Ph-1LN3 | oK
Lin./Circ. Circular (] |

Prog./Direct Progres. [

Proges. G|
Nomd G|

Normal/Int. Normal (]

Bank settings Unlocked [ ]|

' alsfef7][s[o1011j12fm % F 77 N 8

10. Click OK:

!w Commissioning > X

Please now enter current transformer ratio.

Example: A 250A/5A transformer requires
CT scaling=50.

[1]2]a]a]s]e]7]a]o 10/11/12% #s ¥ F< Fs A (8

12. Click OK:
[“ Commissioning ! X

The automatic commissioning process will
now start.

To proceed press OK.
To cancel press Close.

1]2]aJa]s]e]7]a]of10/11/12'h ¢ ¥ a8
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13. Click OK: 14. Click OK:

[w Commissioning 5 ¢ I'w Commissioning > X

Automatic commissioning with sequence Please check now CT's redirection
recognition in progress.

This may take several min.

Steps will be switched several times.

To cancel press Close.

Please wait while the Automatic commissioning
is finished

34
[7]8]of10[1112h %» FF- i 8 00 000BRDNEE R A T

15. Click OK: 16. Click OK:

[w Commissioning 2 X m Commissioning 2 X

Please check now the Phase Shift Yerify the outputs status and size (1-6)

oK

Je]7]8]ef01112/a % ¥ e« /S 1]2]3]a]s]e[7]a]e]10[11/12]% s ¥ ¢« Iy

17. Click OK: 18. Click OK:

[’m’ Commissioning [—_— —_— m Commissioning > X

Outputs Status
Yerify the outputs status and size (7-12)

546‘67891011121:‘, Fesly s [ Ia'_1ag1o1112'h0, ey g.
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19. Click OK: 20. Click OK:
Commissioning . Commissioning &
= = o = X

Yerify C/k values Please set now the target cos ¥

1]2]3]4a]s]e][7][a[o]10/11/12h * LV F<i 8 1]2]3]4a]s]e]7][a[o[10/11/12m * Ve i S

21. Automatic commissioning completed:

[w Commissioning 5 X

Automatic commissioning has ended

1]2]3]4a]s]e]7]a[o]w/1112/h % FF< L8

The above process is a typical automatic commissioning. Some setting like the CT ratio
and type of connection could be different from above inputs for each installation.

In case some errors occur during the automatic commissioning, the help info will
instruct the user to identify the causes and complete the commissioning.
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4 Measurements and Settings

4.1

4.2

What this chapter contains

This chapter describes all the menus/submenus for measurements, settings, bank
monitoring and communications settings, etc.

Measurements

This main menu allows the user to see various parameters like voltage, current, power,
temperature. Five submenus are included in this main menu: Overview, System Value,
Waveform, Meter and Event Logging.

RVT is very powerful in measurements and versatile on measurements display. All
measurement can be shown in a table. For waveform measurements like voltage and
current, a graph display is also available. A bar chart display is provided for all harmonics
measurements.

[Wode Measurements o r_!-|

1]2]3]a]s]e]7[a]0/10/1112h % & Fs Fy S W
Overview
The overview submenu gives a complete list of all measurements.
System Values

Network measurements like voltage, current, Power, Energy and Temperature etc. For
Three Phase Model RVT12-3P, system values for each phase are available as well, for
instance, the power factor for Phase 1, 2 and 3.

Waveform

System voltage and current (phase to phase or phase to neutral) can be displayed in Sine
wave waveform.

24 Measurements and Settings ¢ Power Factor Controller RVT



Event Logging
This submenu allows the user to view the extreme values of some key parameters.
Meter

This function offers a possibility for the user to display three most concerned
measurements in one screen. For instance, three line voltages can be shown in one
screen in a better resolution and better view. Detailed instructions for this function can
be found in 4.2.4.

4.2.1 Overview
Details on all available measurements through RVT:

Table 1: Measurements overview

Designation Unit  Description

Voltage Range Accuracy Max value

Vrms Rms Voltage Up to 690Vac +1% 108V

V1 Rms voltage at the Up to 690Vac +1% 10° Vv
fundamental frequency

Frequency Hz Fundamental voltage 45Hz - 65Hz + 0.5% 45Hz - 75 Hz
frequency

THDV % Total harmonic voltage 0 - 300% +1% 1000 %
distortion on voltage

V harm. Table YOItage harmonics displayed 2nd-49th See later in this paragraph
in a table

V harm. chart YOItage harmonics displayed 2nd-49th See later in this paragraph
in a bar graph

Current Range Accuracy Max value

Irms A Rms Current 0-5A +1% 10° A

11 A Rms current at the 0-5A +1% 10° A
fundamental frequency

THDI % Total harmonic current 0 - 300% +1% 1000%
distortion on current

| harm. table Current harmonics displayed 2nd-49th See later in this paragraph
in a table

| harm. chart Current harmonics displayed 2nd-49th See later in this paragraph
in a bar graph

Power Range Accuracy Max value

Cos j Displacement power factor le +1 +0.02 le+l

PF Power factor -lée+l +0.02 lée+l

w Active power -10°&10°w +2% -10°&10°w
Q var Reactive power -10°&10°var +2% -10°&10°var
S VA Apparent power 0 &10°VA +2% 0 & 10°VA
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Missing Q var Missing power to reach the 0 & 10°%var +2% 0 & 10°%var
pre-set alarm cos j
Missing Steps Missing capacitor steps to
reach the pre-set alarm cos j
Temperature (optional) Range Accuracy Max value
T1-T8 °C/° Temperature T1-T8 (optional -40°C e + +1°C -40°C e +
F external probe max.upto8) 105°C 150°C
Energies Range Accuracy Max value
Supplied kWh  Active Energy to the network 0 & 10" +3% 0 & 10%
Active Energy
Consumed kWh  Active Energy to the load 0 & 10" +3% 0 & 10%
Active Energy
Total Active kWh  Sum of Supplied and -10%2& 10" +3% -10%2& 10"
Energy consumed Energy
Inductive kvar  Inductive Energy 0 & 10% +3% 0 & 10%
Reactive h
Energy
Capacitive kvar  Capacitive Energy 0 & 10% +3% 0 & 10%
Reactive h
Energy
Total Reactive  kvar  Sum of inductive and -10%2e& 10% +3% -10%2e& 10%
Energy h capacitive Energy
Total Apparent kVAh Sum of active and reactive 0 & 10% +3% 0 & 10%

Energy

Energy

Notes

- All the measurements are averaged over one second

- If a transformer is used for the voltage measurement, the harmonic voltage
measurements may be erroneous due to the filter behavior of the transformer.
The use of a high quality transformer will minimize the error.

(1) The range values have to be multiplied by the CT ratio (Irms-11-P-Q - S -
missing Q) and the PT ratio (Vrms - V1-P -Q - S - missing Q).

(2) Displacement power factor or cos j : calculation based on the fundamental
value of the measurements. This value is used as the reference value by
Electricity Supplies Companies.

(3) Power factor: calculation based on the fundamental and harmonic values of
the measurements. The power factor is always lower than or equal to the
displacement power factor.

The Overview menu displays all measured items in a list.
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Cos ¥
Irms

¥rms L-L
Frequency
THDY L-L

[slojwwnzh % Fr-nEE

The user may customize the display of the measurement values to his particular needs
just by moving the important items in the list to a desired position.

Click on the item in the list to be moved (in the below example, the THDV L-L is chosen)

PF
Cos ¥
Irms
Yrms L-L 2
THDV L-L ] 150 (% ltem to
Frequency R

move

Then click on the position where the item in the list should be moved (in the example
hereafter the THDV L-L is placed on the Frequency position, this one being moved
automatically just below in the list)

PF
Cos ¥
Irms
Yrms L-L
Frequency
Item
moved

1]2]3]a]s]6[7]8]o/10/11/12h %+ K e« 8 W

The Overview screen is also a menu where it is possible to switch manually some steps
ON and OFF. Enter the “Manual” mode by clicking the “Mode” button.
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Overview

Vrms L1-L2
Yrms L2-L3
Vrms L1-L3
¥Yrms L-L
Vrms L1-N
Yrms L2-N
vrms L3-N
Yrms L-N
V1L1-L2

Switch
ON and
OFF
buttons

v
v
v
v
v
v
v
v
v

[e]7]a]efw0tiiza % Ve @@
Then, “Switch ON and OFF 1 step” buttons are enabled.
Click on these buttons to switch steps manually.

Note: The RVT12-3P model will enter a new screen asking which kind of step should be
(de)activated. Differences between these steps can be found in 4.3.1.1.

Remove Step |’T ['T:

(1]2]3]4]8]e]7[a]s]10l1112h ¢ ¥ F- T M@

4.2.2 System values

The System Values menu displays all measured system values sorted by type as shown
in Figure 18. For Three Phase Model RVT12-3P, the system values for each phase are
included as well.

[w System values |'_?_" ["T:

5[e[7[ao(10/11/12'h % P« 8

Figure 18: System values
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Voltage (current) measurements
[Fweas

Yrms L1-1L2
Yrms L2-L3 .
Vrms L1-L3 407.23
vrms L-L 405.41
vrms L1-N 234.45
Vrms L2-N 233.78
Yrms L3-N 232.67
vrms L-N 233.63
ViL1-1L2

Yoltage

CCCCCCCCC

Display
harmonic

1[2]aalslel7]a]eltwoi1n/izl # I F: |

Voltage (current) harmonic chart and table

Harmonics voltage/current can be illustrated in bar chart as shown below. A scrolling
bar is to choose a specific harmonic to display at the top of the screen: the harmonic
order, the value and percentage against Fundamental.

For voltage and current values, the RVT is able to display the harmonics voltage and
currents in table or in spectrum. Click on the “Select” button to choose which
measurement is displayed in the harmonic table or chart.

I- ¥ harm. chart ["r r-r'
[hi1=] 23597 ¥ [ 1000 = |-~ Select

Yoltage measurement

ﬁ to display

J\ Zoom in / out

T the chart

:iuuun|-||||||-||-||||||||-|||||||-|1|||||n-1|||||||-|-|

[1]2]3]a]s]e][7]8]el10/1112h % K F< i 8

Figure 19: Harmonics voltage in chart
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Select
l'J::t::-: measu re ment
to display

Figure 20: Harmonics voltage in table

Comment: accuracy on voltage (current) harmonic measurements: + 1 % of Vrms (Irms)

Power, Power factor measurements

1]2]a]a]s]e[7]8]010/112% ¥ | Fs Iy
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Temperature measurements

Temperature

Measurements
Internal T

088000aC

[o/1o/1112h s Frau D 8

Energy measurements

Supplied Active L1

Supplied Active L2 6776.23
Supplied Active L3 3434.56
Supplied Active 19645.22
Consumed Active L1 122343.98
Consumed Active L2 143233.76
Consumed Active L3 134545.21

Consumed Active 400122.95
Total Active 380477.73 ‘ Reset ene rgy

values

[1]2]2]a]s]e]7]a]o[10/11/12/% #» ¥ F< i ) &

Energy measurements are only available on the RVT12-3P (the 3 phase model is equipped
with a real time clock).

Energy values may be “Reset” to O.

4.2.3 Waveform
Available voltage and current signals (depending on RVT type and connection used) and

the line current can be displayed on the screen as waveforms. Figure 21 shows the
voltage wave form between line and neutral.

400

300

208

108

2]

=188

-200

-308

408 Voltage Select
=8 waveforms

[1]2]a]a[s]6[7][s8/ol10/11/12h ¢ V-8 W

Figure 21: Voltage and current waveforms
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42.4 Meter
This function offers the user a better view of three most interested measurements.

Click on the wanted item, and then click the “Select” button to insert values in the meter
screen.

Frequency
THDV L-L

(W veter  [FE
Cos ¢

Irms
A
Vrms L-L
404.23 | v

(1]2[3]4]5]e]7]a]o[10/11/12/h %» & £« 7y 8 @

Figure 22: three measurements displayed in meter

4.2.5 Eventlogging
Description

The event logging function allows the user to log each significant measured item (see
list here below) since last clearance:

- the maximum (or minimum) value
- the duration above (or below) the threshold.

Once a threshold has been set (see example below), the RVT starts recording the
maximum (or minimum) value automatically as well as the total duration until it is reset.
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Maximum recorded

Threshold

Total duration=tl1 + t2 + t3 Time

Recorded values

The event logging function allows the user to record the time during which a measured
value exceeds a threshold and its maximum value for the following parameters : Vrms
[V], Irms [A], P [kW], Q [kvar], S [kVA], THDV [%], THDI [%], missing Q [kvar], frequency*
[Hz], T1* [°C or °F] to T8* [°C or °F].

* Minimum values and duration below a threshold are also recorded for the frequency
and the temperatures.

m Event logging |_?"' [‘T.

® ¥rms L-L ® Temperature T1
® Irms ® Temperature T2
@ Active power @ Temperature T3

@ Reactive power ® Temperature T4

@ Missing Reactive Power @ Temperabture TS5

@ Apparent Power ® Temperature TG
o TDHY ® Temperature T7
® TDHI ® Temperature T3

® Frequency

[1]2]z]a]s]e[7][8]o10/11/12h % ¥ 7« W 8

Figure 23: Event logging recorded values

Example
Recording of information on Vrms.
Voltage network: 400V.

m Vvrms L-L |'_?_' |"'T
Threshold ¥ '“"'

¥rms L-L Peak ¥ [T |
|

¥rms L-L 0/0/0 0:2:45

Duration wimdd Bames

OL1-l2 @L213 L3111 @ Vrms

EE a[s/e/7/a/o/w1112Th *s L F: Ty s

Figure 24: Event logging threshold setting - Vrms
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m Frequency
Max Threshold ETTR] Hz

Max Peak

Max Dur ation 0/0/0 0:0:0

wimid himis

Min Threshold

Min Peak

Min Duration
wimid hims

ﬂﬂﬂ sla[7]s s[0101112h # L r« 4 0 (&

Figure 25: Event logging threshold setting - Frequency

The recorded information (maximum value and total duration) may be cleared by
selecting and validating the “Reset” button.

4.3 Settings

The main menu Settings has multi-level submenus allowing the user to program the
controller as well as to do commissioning and test functions.

Settings |'T rT '

[1]2]3]a[8]6]7]a]e 10,1112 *s & 7= Iy § W
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4.3.1 Manual settings (Set Mode)

The manual settings allow the user to access all the Bank, Installation, User settings and
protection/warning configurations. The user can also restore the factory setting from
this sub-menu.

(1]2]a]4]5]6]7]8]0 101112 %2 & 7« [y @ &

Figure 26: Manual settings

Before making any settings to the controller, please make it is in Set mode. Please refer
to 3.2.4 and 4.3.1.1. for the controller mode setting and locking/unlocking.

4.3.1.1 Bank settings
start->settings->manual settings->bank settings

The Bank Settings menu includes all configuration parameters related to the bank.

" Bank settings | '. X

Outputs
¥ nominal v TR—————> selection and
¥ scaling m Settlngs

Q step 1Ph m kvar

Delays settings

Q step 3Ph m kvar e

“oK" Power factor
control settings

s
Figure 27: Bank setting
Following shows the list of bank setting parameters.
V nominal: nominal bank voltage.

When a V nominal value is entered, under-voltage and overvoltage protection levels are
automatically set at 80% and 120% of V nominal.

These level values can be changed manually.

V scaling: external voltage transformer ratio.
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Examples: for a 15kV/100V voltage transformer, V scaling = 150.
if no external voltage transformer is used, V scaling = 1.

This function enables the RVT to control a MV capacitor bank. A proper voltage
transformer shall be connected to the measurements terminals of RVT. Then the RVT will
display the MV measurement values accordingly.

Q step 1ph: the smallest step size for single phase (phase to neutral) capacitors which
are used for individual phase power factor correction in an unbalanced network.

Q step 3ph: the smallest step size for three phase capacitors in a balanced network.
For the above two settings,

a) After automatic commissioning, this value will be set according to the smallest step
in the capacitor bank.

b) For guided commissioning (see 4.2.2.2), this value need to be set manually.

Here is an example in a capacitor bank which has both individual phase (3 steps) and
three-phase (3 steps) power factor correction:

Single phase sequence*: 1 (5kvar) 2 (10kvar) 2 (10kvar) € Q step 1ph =5 kvar
Three phase sequence: 1 (10kvar) 2 (20kvar) 2 (20kvar) € Q step 3ph =10 kvar
Or,

Three phase sequence: 2 (15kvar) 4 (30kvar) 5 (37.5kvar) € Q step = 7.5 kvar

*Sequence: relative reactive power value of the capacitors connected to the RVT outputs.
These relative values are included between O and 8.

For both Base Model RVT6/RVT12 and Three Phase Model RVT12-3P, the default factory
sequence is: 1:1:....:1. Customized sequence may be introduced manually.

To customize a sequence, navigate in the menu tree as following:

Start screen & Settings & Manual settings & Bank settings & Outputs.

Figure 28 shows the output 1 - 6, click the arrow button m , the next screen wiill
display the remaining output 7-12 as shown in Figure 29.
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.
Duktputs i Status |
Fixed OFF k4

L

5

H . ! |
Status

Fiedorr o]

1]2[afa[s]s[7[a 00112 % F F: 1y

Figure 29: RVT outputs 7-12 (Three phase model RVT12-3P)

On the right of the screen, the “Status” includes six attributes of each output:
“Fixed OFF”: this output is disabled (default factory setting);
“Fixed ON”: this output is enabled (the corresponding capacitor is always connected);

“1PhL1, 1PhlI2, 1PhL3”: this output controls a phase to neutral capacitor, which is at phase
1, 2 or 3 respectively.

“3Ph”: this output controls a 3 phase capacitor.

For a Base Model RVT6/RVT12, only “Fixed OFF, Fixed ON and Enabled” are available for
the output status. An output need to be set “Enabled” before the controller switches on

or off a capacitor.
Some typical outputs setting for Three Phase Model RVT12-3P:

Typical setting one: 12 steps of single phase (phase to neutral) capacitors:
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[Wcas Outputs T X ||

Outputs

Dutputs Size

[1]2]a]a]s]e[7[a]alt0[tzh * Frfu @ 8

Figure 30: Typical outputs setting 12 x 1ph (Three phase model RVT12-3P)

[1]2]a]a[s]e]7][aleiw)11z/h % T F/ A &

Typical setting two: 6 steps of three phase capacitors + 6 steps of single phase (phase
to neutral) capacitors:

m Dutputs

Dutputs Sire
1

Dutputs ' i

Dutputs

2
3
4
5
b

oK
[1[z2]a]a]s]e[7[a[elt0j1nt2h * F F< N 8

[1]2]3]a]s]e]7]e]of1ol11/12'h s ¥ ©x Ty W (8

Figure 31: Typical outputs setting 6 x 3ph + 6 x 1ph (Three phase model RVT12-3P)

Delay

Click the button “Delay” on the screen shown in Figure 27, the user can set the bank
switching delays in following screen.

[Wioas

ON-Delay
OFF-Delay

Reset-Delay

(1]2]3]4]56]6]7 8]0 101112/l %s k ¢+ Fy A &

Figure 32: RVT delay settings
ON-Delay:

- in normal operation, it is the time between the demand to switch ON a step and
the actual switching.
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- inintegral operation, it is the integration time between two switching decisions.

The ON-delay is needed to allow the capacitor to discharge before switching it ON.

Caution: short delay time could cause severe damages to the bank.

OFF Delay:

- innormal operation, it is the time between the demand to switch OFF a step and
the actual switching OFF.

- inintegral operation, OFF-Delay is not used.

Reset Delay: the time the RVT waits before restarting bank operation after a power
outage.

Click the button “Control” on the screen shown in Figure 27, the user can set the CT
measurements and bank switching strategies in following screen.

|- Control |T [T|

1Ph/3Ph 1Ph-1LL1

-]
Lin./Circ. Ed

Prog./Direct Progres, =]
MNormal;Int. |-

Bank settings Unlocked ||

[1]2]3]a]s]e]7]8]o10[11)12/h #s ¥ Fx Iy (& 8
Figure 33: RVT bank control settings

1Ph/3Ph

This setting defines the type of connection for the current measurements. RVT allows
eight different CT connection topologies based on the type of network (three phase
three wire network, three phase four wire network or single phase network (phase to
phase):

One phase current measurement (available for both base mode RVT6/12 and RVT12-
3P):1Ph-1LL1, 3Ph-1LL1, 3Ph-1LNL1.
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Connection type
Hams Schematics

2 R K B :Ii

AL | 1 -

I

[l
ki

3Ph-1LMA <1 —

g —_—
Three phase current measurements (available only for three phase model RVT12-3P):

3Ph-3LL3, 3Ph-3LL2 (no neutral connection connected in the installation), 3Ph-3LN3, 3Ph-
1LL3, 3Ph-1LN3.

3PR-3LL3

Phallz L2 E_.r_a

b
IPhILNI g =y
L%
M --I
Lt M
La (s
3Ph-1LL3 L3 : '“"é
K
e

IPh-1LN3 L T =
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Detailed instruction of the connection can be found in A7. CT connection type illustration
and CT wiring on the controller terminals in the appendix section at the end of this
manual.

Definition of above type of connections:

3Ph-3LN3

‘ 1: one CT connection, 2: two CTs connections, 3: three CTs connections

LN: V. measurement between L and N, LL V measurement between phases |

4|1: one V measurement, 3: three V measurements |

!1Ph: single phase network (L-N or L-L), 3Ph: three phase network |

NOTE: L refers to Line, N refers to Neutral

Linear / Circular (Lin./Circ. on the screen)

Linear switching follows the "first in, last out" switching principle.
Circular switching follows the “first in, first out” switching principle.
Both operations are described in the following table.

Circular switching increases the lifetime of capacitors and contactors by balancing the
stress among all the outputs.

In case of “double first step” (1:1:2:2:..., 1:1:2:4:4.,...), the circularity applies to the first
two outputs and also on the outputs of higher value.

Linear

Cl CZ2 C3 (4 Cl1 Ci12

+ 4 L A
Sequence | 1 1 1 1 1

m O 0O O [ L]
AR B O 0O ] L]
A/ R B B O O ]
| B B O O L] L]
Y W O 0O O L] [
Circular

€l €2 €3 €4 Ci1 Ci12

+ 4 4 A
Sequence | 1 1 1 1 1

m OO O Ol O
AR B O O ] ]
AR B ®B [ Ol Ol
| O m | [ [l O
Y| O O ®m O O O

Demand for adding a step
D

1
T Demand for removing a step
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n Output closed
o Output open

Progressive / Direct (Prog./Direct on the screen)

Progressive operation switches the steps sequentially one by one, based on ON-Delay
value.

Direct operation switches the biggest steps first then the other steps with a fixed delay
of 12s, to reach the target cos j faster.

The direct mode allows avoiding many useless intermediary switching.

Progressive

CI CZ C3 (4 Q(kvar) &
+ 4 4
swee 1 24 4 | Targetcos @
B OO0 O
A2l0 m O O MR,
2/m B O O ¥
A0 0 = 0O 1+ 1 .
vV v
Direct
Q(kvar) "
Target cos @
C1 C2 (3 4
L G
Sequence | 2 4 4 _"_
[ I I o R
A0 0 = 0O
-
R

Normal /7 Integral (Normal/Int. on the screen)

Normal operation: switches the steps when the demand is continuously present for the
whole switching delay time.

Integral operation: switches the steps according to averaged value of the requested
reactive power.

Integral operation is useful for applications where the load is varying rapidly.
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Integral = @ +0 +§

M\\/ me-S, it ching On ONe step

| : Normal = @ no step
>
time
@ no step

sl |\ switching

Bank setting protection (Software lock)

The bank settings can be protected from unauthorized access by both hardware and
software. The hardware protection is described in 3.2.4. The following screen illustrates
how the software lock works. The path to screen shown in Figure 34:

Start screen & Settings & Manual settings & Bank settings & Control.

1Ph/3Ph

Lin./Circ.

Prog./Direct
Mormal/Tnt.

Bank settings Unlocked

-
(1]2]a]a]s]e|7]a[o10/1112h *s | F« [ 8
Figure 34: RVT bank settings protection: not protected

To lock the bank setting, tick the “Bank settings Unlock” box, then the screen turns into
following one as shown in Figure 35.

1. The bank setting fields become grey

2. “Bank settings Unlocked” became “Bank settings Locked

3. On the status bar, the soft lock icon activated: ﬂ
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_ Control |—?_ [_i—
The controller

wehzeh o i is locked by
Lin./Circ. Linear =] software.

Prog./Direct Progres. |4 ,
Normal/Int. Normal hd

Bank settings Locked v

1]2]aJa[s]e[7[a|o[w0j1112lgi®s V' F<u A S

Figure 35: RVT bank settings protection: protected

4.3.1.2 Installation settings
Start screen-> Settings-> Manual settings-> installation settings

RVT installation settings give instructions on how to set CT related parameters.

|“ Installation set. [Py (— [Wode Installation set. b ] X

Redirect CTLL 1! E "OK"
redirect c712  [EE|
Redirect CT 13

CT scaling
C/k 1Ph
C/k 3Ph

Phase shift

Phase Rotation

1[2]alalslel7[alelo/11/12'l *s | F: s

1[2[a]a[s]e]7]a[sj011zm % FF- = 8
Figure 36: RVT installation settings

CT scaling: current transformer ratio.

Example: a 250A / 5A CT has a CT Scaling of 50.

C/k: starting current of the RVT Controller. It is usually set equal to 2/3 of the current of
the capacitor step (Qstep) (see paragraph 4.3.1.1.)

It represents the threshold current value for the RVT to switch ON or OFF a capacitor
step. The C/k can be programmed from 0.01 to 5.

The following example shows the effect of a too low C/k value and how it can lead to
useless switching:

Q(kvar) % C/k too low Q(kvar) & Correct C/k
Target cos ? Target cos T
__i_l
Useless
switching
AR R AN ||+ +* R
R AR v vy v t(s)

GION C20M C3OM G4ON GC4OFF C4ON C4OFF CIOM G2ZON GaON 40N

A too high C/k value will lead to insufficient capacitor steps being switched ON in order
to reach the target cos j.
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The recommended setting of C/k can be calculated by the following formula or can be
read directly in the table below.
Formula

Three phase network Single phase (L-L or L-N) network

Clk = 0.67 x___Istep x 1000 Chk— 0.67 . @step x 1000

\3 x Vnom x CTscaling

Vnom x CTscaling

Table 2: C/k table for a 3-phase balanced 400V system

Capacitor step rating (kvar)

CT ratio K

5 10 15 20 30 40 50 60 70 90 100 120
10/1 50/5 10 048 097 145 193 290 387 484
20/1 100/5 20 0.24 048 073 0.97 145 193 242 290 338 435 484
3071 150/5 30 0.16 032 048 0.64 097 129 161 193 226 290 322 387
40/1 200/5 40 012 024 036 048 073 0.97 121 145 169 218 242 290
60/1 300/5 60 0.08 016 024 0.32 048 064 081 097 113 145 161 193
80/1 400/5 80 0.06 012 012 024 036 048 060 0.73 085 1.09 121 145
100/1 500/5 100 0.05 010 015 0.19 029 0.39 048 058 068 087 0.97 116
120/1 600/5 120 0.04 008 012 0.16 024 032 040 048 056 0.73 0.81 0.97
160/1 800/5 160 0.03 0.06 0.09 0.2 018 024 030 0.36 042 054 0.60 0.73
200/1 1000/5 200 0.02 0.05 0.07 010 015 019 024 029 034 044 048 058
300/1 1500/5 300 0.02 0.03 0.05 0.06 010 013 0.16 019 023 029 030 0.39
400/1 2000/5 400 0.01 0.02 0.04 005 0.07r 010 0.12 0415 017 0.22 023 0.29
600/1 3000/5 600 0.01 0.02 0.02 003 005 0.06 0.08 010 011 0415 015 019

Note:

For RVT12-3P, two C/k are available: C/k 1ph and C/k 3ph; RVT6/RVT12 has only C/k
available.

C/k 3ph (or C/K) is applicable for installation with one, two or three CT (three phase
balanced network); C/k 1ph is applicable for installation with three CTs (unbalanced
three phase network). It is assumed that, for an unbalanced three phase network, a
uniform C/k 1ph is used for three individual single phase capacitor switching.

It is assumed that all CTs connected to RVT12-3P (two or three CTs under different
connection types) have the same ratio. However, the minimal step for single phase
capacitor and three phase capacitor could be different; this entails two different C/k
values for RVT.

Phase shift (applicable to base model only): phase shift between voltage and current
introduced by the measurement connection.

If the RVT is connected as shown on the connection diagram described in paragraph 2.4,
the phase shift value is 90° (default setting).
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For other connection, the phase shift to be programmed can be selected from the tables
in the appendix A6.

Please note that the RVT can adapt automatically the phase shift during automatic
commissioning.

4.3.1.3 User settings
Start screen-> Settings-> Manual settings-> user settings

User Settings allows the users to set different target power factors and alarm delays.

["Wods User settings T User settings [F——F——

OK"

Target COS ¥

Alarr COS Might COS ¥ _Ei_'i- [ Disabled
Reg. COS 7 Disabled
Alarm delay SBC m u
Reg. night COS ¥
Alarm rst del. 5 m

1]2]3]a[s]e]7[a]e[w01112k %s K r« ) @ [ 1]2][3]4][s]e]7]8]ow0/1112%h *s & ¢« 7% ) &
Figure 37: RVT user settings
Target cos j: target displacement power factor.
The target cos j value can be set between 0.70 inductive and 0.70 capacitive.
it indicates an inductive cos j and 4F indicates a capacitive cos j.
Night cos j: alternative displacement power factor (disabled by default).

Switching from the target cos j to the target night cos j is performed with an external
signal applied on the external digital input IN 1 +/- (description in paragraph 2.4).

[w User settings '. E _["Ti
oK
Night COS ¥ _ ¥);8 Enabled

Reg. COS ¥ EI Enabled
Reg. night COS ¥ _ i

Figure 38: RVT user settings: enable night and reg. power factor

Reg. cos j: alternative target displacement power factor. Activated when power flow is
reversed: P < O (disabled by default).
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Alarm: alarm relay parameters can be set for the Alarm cos j condition:
The Alarm cos j condition is fulfilled when: all the capacitor steps are ON and the actual
cos j value is below the alarm cos j threshold value such that at least one step is needed.

- Alarm delay: duration of alarm cos j condition before the relay closes.

- Alarmresetdelay: delay time before the relay opens after the alarm condition has
disappeared.

- Alarm cos j: threshold value

4.3.1.4 Protections and warnings
Start screen-> Settings-> Manual settings-> prot&warn.

RVT will activate certain actions when some system values exceeding certain thresholds.
Protection level is harsher than warning ones.

6[7[8[ew011/12/h ¢ I'F«fy A8

Figure 39: RVT protections and warning settings

4.3.1.4.1 Protections

|“ Protections ' f [wode' Protections
g g

o mexerot. KT

¥ min prot. L

THDY max prot. [V -

et prot.

=

Irmis.Max.Prot A Ext. prot. Disconrection and alarm =

trms e ot

1]2]aJa]s]e[7]elolwwnrm S A n S

1]z]aJa]sle]7/ajefwnzm % TF LS
Figure 40: RVT protection settings

Protection levels: To set the levels of protection against under-voltage, over-voltage,
prohibitive harmonics, max. Irms current protection; it also enables an external
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protection initiated by the opto-isolated input 2. The alarm relay provides one NO and
one NC contact.

Once a protection level is reached, the following actions occur:
- all the capacitor steps are switched off
- analarm message appears on the display

- the alarm relay is activated ( NO opens / NC closes )

- theicon E is highlighted

Note: if the external input signal IN2 (description in paragraph 2.4) is activated, all
capacitor steps are switched off and the Ext. prot. parameter drives the behavior of the
alarm relay:

- Disconnection and alarm
- Disconnection only (no alarm)

After the event has disappeared, the RVT will restart its normal operation after a certain
delay time. This delay time depends on the type of events. RVT post alarm restarting
procedure is described in detail in Appendix A4.

Note: when enabled, the external protection (Ext. Prot.) may be activated by applying an
external signal through the RVT digital input 2 (see paragraph 1.4).

4.3.1.4.2Warnings

Warnings level are basically will be lower than protection levels. When a warning level is
reached, following actions will occur:

- the fan/warning relay is activated: the NO contact will close

- theicon D is highlighted

[“ Warnings

¥ min warn.

¥ mar o

trme tamarn

msimcworn (TR A

1]2]aJa]s[e[7]a[ofw/1112'h s [ rs 7 [ S 1]2]a]a]s]e][7[a]olt0/1112h #s | ¢« Fu s

Figure 41: RVT warning settings
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4.3.1.4.3Temp protections

RVT provides 8 bank temperature protections by eight temperature probes. Each
temperature probe protection level can be set independently. When any one of the eight
the temperature protection levels is reached.

- all the capacitor steps are switched off
- analarm message appears on the display

- thealarm relay is activated ( NO opens / NC closes )

- theicons Eand Eare highlighted

m Temp. Prot ! * TWade Temp.Prot
rimoxoro: T -
oK

T2 max prot. 60.0 =
T3 max prot. 3

T1 max prot.
T2 max prot.
T3 max prok.
T4 max prot. T4 max prot.
T5 max prot. TS5 max prot.
Tb max prot. T6 max prot.
TT max prot. T7T max prot.

T8 max prot. T8 max prot.

1]2]aJale]el7]alolwlini2/h ¥ § v« 7 0 S 1]2]2]a]s]e[7]a]olwnnuh % L 08

Figure 42: RVT temperature protection settings

4.3.1.4.4Temp warnings

RVT provides 8 bank temperature warnings by eight temperature probes. Each
temperature probe warning level can be set independently. When any one of the eight
temperature warning level is reached.

- the fan / warning relay will be activated: the NO contact will close

- theicon E is highlighted
P“ Temp.Warn e d L Temp.Warn [ [——

T1 start fan T1 start fan

T2 start fan T2 start fan
T3 start fan T3 start fan
T4 start fan T4 start fan
T5 start fan T5 start fan
T6 start fan T6 start fan

T7 start fan T7 start fan

Iz
*C
*C
“C
*C
.
*C
‘C

T8 start fan T8 start fan

= =] =) B

1]2]aJa]s]e[7]alefw/1112'h % I F 7 8

1]2]afa[s[e[7]aloft0[1i2h % L F 0 S

Figure 43: RVT temperature warning settings
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Note 1: the RVT is self-protected against an internal over-temperature of 85°C. The
actions described above will occur when the internal temp exceeds this protection level.

The RVT will restart automatically when the internal temperature falls back below 80°C.

Note 2: the temperature protection levels are disabled by default. When a level is entered,
the RVT checks one of the eight probe connections.

4.3.1.5 Restore default settings
Start screen->Settings->Manual settings->restore default set.

m Restore default set. E'_?'— ['T [w Restore default set. [_?_ [_T

WARNING:
The following operation can not be undone,
important parameters values may be lost.

AP T T S S ot e,

Are you sure you want to restore
default settings ?

Press OK to confirm
Press close to cancel

1]2]a]a]s]e]7]s]ot0j11/12/h %+ K F< i A 8

1]2]3]a[s]e[7]e[o/wnnzm % FF LA S

r“ Restore default set. . —

Default settings restored

1]2]aJa]s]e[7]a]ew0/11j12h *s k 7« s P

Figure 44: RVT restore default settings

By selecting and validating the “Restore default set.” item, all the values of the RVT
parameters are reset to their default values (see separate document joined with the
RVT), except if the bank settings item is locked, in that case the bank settings are not
changed.

Warning: important parameters may be lost.

Comment: before restoring default settings, please make sure that:
- RVTis unlocked (description in paragraphs 3.2.4 and 4.3.1.1)
- RVTisin SET mode (description in paragraph 3.2.2.)

4.3.2 Commissioning (SET mode)
This sub-menu allows the user to do a complete automatic commissioning or a guided

commissioning of the controller.
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|“ Commissioning X ; X |

T —
...
L —————

[1]2]3]4]5]e]7[a]o 101112/l %s & 7= B &

4.3.2.1 Automatic Commissioning

Please refer to section 3.4 for more details.

4.3.2.2 Guided Commissioning

The RVT performs a guided commissioning process. The following parameters (see table
below) must be entered.

Note:

Before performing guided commissioning, please make sure that:
1. RVTis unlocked (description in paragraphs 3.2.4 and 4.3.1.1)
2. RVTisin SET mode (description in paragraph 3.2.2.)

3. ifyou have a short-circuit on the CT’s secondary winding do not forget to open it
after having connected the current input of the PF Controller.

Guided commissioning (parameters to set)

Parameter Description

1Ph / 3Ph Bank connection type and RVT measurement connection
Phase Check phase rotation

rotation

C.T. scaling Current Transformer ratio.

CT Redirect CT inputs in case of CT’s placed on wrong phase
redirection
Phase shift Phase shift between voltage and current introduced by the measurement

connections. The phase shift is 90° (default setting) when the RVT is
connected as shown on wiring diagram (see paragraph 2.4). For other
connections, please see appendix A.5.

V scaling External voltage transformer ratio.
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V nom Nominal bank voltage.

ON-Delay Switching ON delay time.
OFF-Delay Switching OFF delay time.

Sequence Relative reactive power value of each output.
Q step Smallest reactive power difference between steps.
C/k Set the starting current

Target cos j Target displacement power factor.

4.3.2.3 T Probes commissioning
RVT can connect up to eight temperature probes in a daisy chain. Each probe needs to
be commissioned as following procedures before it can be used.

Each probe has to be recognized one by one:

connect the probe to the temperature probe input (one probe only)

click on a row to assign a probe number

click on the “Start” button

the RVT recognize automatically the probe address

restart the same procedure for each probe
When one of the probes has a problem, it can be cleared by clicking the clear button.

A unique address will be assigned to each activated probe after the recognition
completes.

-1 X ["SE® T Probe recognition  [FRSRT RS

121|212 120 202|025| 251|51 |1

Connect a probe, select Mr in the list then Start

1'2:1 4[sfel7[a[ajwnjzh % I 7N 1.

T2 Probe recognition success

[1]2]a]a]s]e[7[a[al0nzh % F F< il &

Figure 45: Temperature probe auto recognition
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- Connect each probe successively :

4.4 Bank Monitoring

RVT bank monitoring gives user the access to the diagnosis, alarm logging, test function
and a real time clock (only the three phase model RVT12-3P has the real time clock). This
makes a very helpful diagnostic tool.

. Bank monitoring . | X i

m ﬂlﬂrl’l’i.h_:lil'l :

L rest runction I\ Reat e clock.

[e]78[efw0j1112h % ' F« [y @ 8

Figure 46: Bank monitoring

4.4.1 Diagnosis
Lists the number of operations of each output capacitor relay since the RVT was
manufactured.
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. Diagnosis J

[w Diaghosis

1
2
3
]
5
i]
7
8
9

[1]2]3]4]5]8]7]8|0 101112k s & Fx 1

Figure 47: Bank monitoring diagnosis

442 Testfunction

- Test function J

This sub-menu allows the user to test each relay of the RVT.
Test alarm: allows testing of the alarm relay
Test fan: allows testing of the fan/warning relay

Test outputs: allows testing of each output capacitor relay (the RVT will take care of the
programmed switching delays)

[Wode' Test function - r"ri

Test alarm H| Open

Test fan Bl Open

“OK"

Figure 48: Bank monitoring test function
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TMode Test outputs -5 X |w Test outputs e Sl ¢

Oukputs
1
2

Dpen
Dpen
Open
Open
Dpen
Dpen

1]2]aJals[e]7]a]o 01112/l #s ¥ 7« 7 W 8

Dutputs

Open
Open
Open
Open

Open

Open

[1]2]a]a]s]e[7[elofwoj11/12ih %5 K r:Fu A 8

Figure 49: Bank monitoring test outputs

Click on the check box to switch ON/OFF the corresponding relay
|“ Test outputs [ [ ] Test outputs IT [T

Dutputs

1 Dpen

D=

alsle[7[elefwnzh % I Fi ) Sl 1]z]2]a]sle]7]a]e[wizh * FFir 8

Before proceeding to the test functions, please make sure that:

- RVTis unlocked (description in paragraphs 3.2.4 and 4.3.1.1)

- RVTisin SET mode (description in paragraph 3.2.2.)

4.4.3 Alarmlogging

The alarm logging displays the last five alarm messages with a real time stamp.

m Alarm logging ey X

Vrms too high.

2010/3/30 13:43:23

External temp. too high

2010:7/21 5:12:34
No alarm logged
Mo alarm logged

Ho alarm logged

[2]3]als]e[7]a/el0imnza *s Frau S

Figure 50: Bank monitoring alarm logging
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4.4.4 Real time clock

m Real Time Clock Ty X |
"oK"

Year
Month
Day
Hour
Minutes

Seconds

(1]2]3]4]s]e[7]a]a 101112/l %2 K ¢+ i ) (&

Figure 51: RVT real time clock

The real time clock continues to run even when the RVT is not connected to the power.
4.5 Communications
Communication

]

m Communication : E X _

(1]2]3]a]s]e][7][8[s[101112h ¢s k=l 8

RVT provides a variety of communications methods. In this main menu, it includes the
language setting, temp unit setting, screen configuration and settings for Ethernet,
Modbus. More information regarding the Modbus, USB and TCP/IP protocol and
programming, please refer to manual: 2GCS213013A0050_RVT communication through
Modbus, USB or TCPIP protocol.
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RS485 / Modbus Adapter

The Modbus adapter is an optional device for the Power Factor Controller RVT which
enables the connection of the RVT to a RS485 Modbus system. The controller is
considered as a slave unit in the Modbus network.

Refer to the 2GCS214013A0050-RVT Modbus RS485 adapter-User guide for more
information on the RS485 Modbus Adapter.

57 mm

48 mm

&

|| o< X -

4+“—>

35 mm

%

g

Fixing screw

RX led’s

Resistor
termination
switch

Screwed terminal for bus
cable connection

Extra depth to
the controller
max. 10mm

Be careful that the RS485 MODBUS ADAPTER is the one with a text color
(3.3V power supply).

The one with a text color is reserved for the old model (5V power supply).

That means: the new Modbus adapter is not compatible to the old RVT,; and the old
Modbus adapter cannot be connected to the new RVT (with touch screen).
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~ RS485 MODBUS ADAPTER

)
Tx Rx 2GCAZE1880A0050

C€
A
3

“‘u LOAD SWITCH

Tx

ZO==>rOm-

Ethernet /7 TCP/IP

TCP/IP connections can be indifferently initiated locally or remotely.
The TCP port used by default is 4250.

The connection to the RVT is an RJ45 Cat5e Ethernet cable.

The RVT can be connected directly to a LAN or through Internet.
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uUSB

The USB interface is used to present the RVT as a serial interface on its USB port.

The computer is connected through a USB-A male to USB-Mini B male.

L

&

Caution: The USB connection to the RVT is not isolated. It is mandatory to connect the
protective EARTH connection when using the USB.

PS4 _supphi1 (00850000 N L1 L2 L3 A
PS7 _supply 2 [100.460Vac) o e ) NETWORK ;’_ "i—
ML1 3 3 g_{}jbf'f'_'-_‘f‘___ e ap
PLZ _ frrs fil Vach __‘]) | — i | 1\:" LOAD 3 -‘:}_
ML3. h 3 ..:} “‘a
o === e =
k1 |_'_
CTi _ 5 M_
i = . A
2 —=l2 111 = — S
k3
Cr3 . i |10 S
!_-::-mH ot} i N—q s _'#_
canL - — Ty
- Earth——0- == 10 e
r' -| Temp = & f 1 ‘“‘i‘—._ _| I_ 11 _.::;_H_
—1 qusa Madbus Adagpter ! — 12
—_ MO
h” 1.:-24".l'amdc, = e
N?r ey e Pt
i.’-.N] e
CAT I ANZ
ETHERRET f_f“l‘}
LOCK B
ﬂuﬁ:ﬁiﬂinwan[ v “ usae2 | B | Made InBelglum  PPE+PS

Power Factor Controller RVT ¢ Measurements and Settings 59




4.5.1 1/0 configuration

[Wode' 1/0 Configuration — —

[1]2]3]a]s]e]7]a]o 101112k ¢ k' 7« 7y A &

Figure 52: RVT I/0O configuration
45.1.1 Setlanguages

Five different languages may be selected to dialog with the RVT.

The user should come back to the main menu so that the selected language is activated.

[w Set language [_?-' ["Tu

English
Francais
Deutsch

Espaniol

TBT 45 3L

OK”

[1]2]3]a]s]e]7]e[o]t0j11j12'h ¢ L 7« i A &

Figure 53: RVT language selection

45.1.2 Temp unit

=

This menu provides two temperature units: Celsius and Fahrenheit.

The selected unit will be applicable in all other temperature measurements or settings.
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Temp. unit [—— T ,f

1]z]alals]al7]alalw011l1zh #s | 7 L s

1]z]aJa]s]e[7]a]ow11izh * F rsru ) 8

4.5.1.3 Communications settings

=

Modbus and Ethernet connections have to be configured to run properly.

[

Communication unlocked

[1]2]a]4]s]e]7]a]9[10/11/12'h % ¥ F< 7y @ &

Figure 54: RVT communications protocol setting

[“ Modbus |"_T "’T
Slave address _ |

Baud rate
Parity

Stop bit

oK"

(1]2]3]4]s]e]7[8]o/101112/h s L' ¢= i ) @

Figure 55: RVT Modbus protocol setting

The slave address is the one used by the Modbus master to address the RVT through
Modbus.
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Baud rate, Parity, Stop bit shall match exactly the communication settings of the
Modbus master which controls the RS485 / Modbus network.

The RVT needs an IP address to be connected directly to a PC or to an Ethernet network.

This IP address may be fixed and entered manually if DHCP is disabled. The default
address is 192.168.1.40.

In case the IP address is given automatically by a gateway or Ethernet LAN, set DHCP to
enabled.

Some examples are given below:

Example 1: The below screen shows the default settings to connect directly to a PC (note
that the PC need to be configured accordingly with a fixed IP address of 192.168.1.1,
Subnet mask of 255.255.255.0, DHCP disabled)

[“ Ethernet settings |"T [_ri

Static IP address

Static IP Mask

ENENEwD.

Static GY IP

Disabled
oo o Jo | -

(1]2]3]a]s]e][7][a[s[101112h ¢ k=l S
Figure 56: RVT TCP/IP protocol setting

Example 2: The below screen shows the default settings to connect to an Ethernet
network (note that the PC which is also connected to the LAN has its own IP address
given by the network with DHCP enabled)

[“ Ethernet settings |"T |'_ri

Static IP address

Static IP Mask

255 1255|255 [0 [N

Static GY IP

W

(1]2]3]a]s]e][7][a[s[101112h ¢ k=l S

Details about the communication settings can be found in the manual:
2GCS213013A0050_RVT communication through Modbus, USB or TCPIP protocol.
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Reboot the RVT to initialize it with these parameters.

4.5.2 Ethernet configurations

=

This menu displays the actual RVT IP address, mask address and gateway IP address.

Depending on the DHCP status, the displayed data may be different.
The below screens give the result for the above Example 1 and 2:

Example 1: The below screen shows the actual IP address fixed with DHCP disabled.

m Ethernet config. [

Static IP address

192 [168 |1 [40 |

Static IP Mask

[255 [25% [2% [0 |

Static GYY IP

ﬂﬂﬂ 5[e[7]a/o/t10l11/12'h % | Fs Iy s

Example 2: The below screen shows the actual settings resulting from the automatic IP
address resolution with DHCP enabled.

m Ethernet config. [

Static IP address

[0 [2 [20 (734

Static IP Mask

[255 [25% [2% [0 |

Static GV IP

ﬂﬂﬂ 5[e[7]a/o/10l11/12'h #s | Fs Iy s

4.5.3 Screen configuration
This menu helps the user to adjust the touch screen XY coordinates and the backlight
brightness.
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m Screen config.

(1]2]3]a]s]e][7][a[s[101112h ¢ k=l S

The touch screen calibration is normally not needed in a reasonable use of the screen
and in standard environmental conditions.

To prevent loss of the touch screen interface, the possibility is meanwhile given to the
user to manually calibrate the XY coordinates necessary to detect button activation.

Warning: Touch screen calibration has to be done carefully with a pen or a stylus in
order to accurately mark and detect the calibration points!

Press here
{upper left position)
Runtime calibration, Runtime calibration,
please touch the screen please touch the screen
at the center of the ring. at the center of the ring.

Press here
(lower right position) o

The backlight adjustment menu set the default backlight intensity when the touch

screen is used. After 10 minutes of touch screen inactivity, the backlight intensity returns
to 10%.

m Backlight r—T |"T

Backlight percentage u I :

EE a[s]e[7[a]ol10/11/12/% #s [ F+ Ty
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454 About

—

This menu gives RVT software version, serial number, article number and type.

m About RYT W |"T

Serial Number 123456

Article Number 2GCA 291722 A0D 50
R¥T Type R¥T12-3P

Software yersion ¥1: 26
¥2: 1
¥3: 11
¥i: 1

ﬂﬂ 4[/s|e[7[a]o/10/11/12'h

455 Mac Address

———

This menu displays the RVT physical MAC address.
[Wade’ MAC address S rT

MAC address

122 3 Wioo [ 26 {0 125

ﬂﬂ a[s[e|7[a[o/01112'h s | Fe iy s
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Appendices

Al. Dimensions

| L] |

146

=n

54,6 146
656 211

—

A2. Technical specifications

RVT types:

Feature RVT 6/ RVT 12 RVT 12-3P

1/ 3 phase measurements 1 Voltage measurement input 3 Voltage measurement inputs
1 Current measurement input 3 Current measurement inputs

Real Time Clock No Yes

Energy Measurements No Yes

Ethernet connection No Yes

USB host connection No Yes

USB device connection Yes Yes

Digital inputs Yes Yes

Alarm / Fan relays Yes Yes

Output relays 6orl2 12

Lock switch Yes Yes

RS485 Modbus connection Yes Yes

External temperature probes Yes Yes
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Measuring system:

Micro-processor system for balanced three-phase/single-phase networks and
unbalanced network. Individual phase power factor control is available.

Supply voltage:
From 100Vac up to 460Vac.
Consumption:
15 VA max.
Connection type:
Phase-phase or phase-neutral for balanced and unbalanced network
Voltage tolerance:
+ 10% on indicated supply voltages.
Measurement category (according IEC 61010-1):
CAT Il
Voltage measurement:
Up to 690Vac or higher with a voltage transformer.
Accuracy: 1% full scale
Frequency range:
45 or 65 Hz (automatic adjustments to network frequency).
Current input:
5A or 1A (RMS) (class1 C.T.).
Current input impedance:
<0.10hm.
Power outage release:
Automatic disconnection of all capacitors in case of a power outage longer than 20ms.
Number of outputs:
RVT6/RVT12 Base Model: programmable up to 6 or 12 outputs
RVT12-3P Three Phase Model: programmable up to 12 outputs
Output contact rating:
- Max. continuous current: 1.5A (ac) — 0.3A (110V dc).
- Max. peak current: 8A
- Max. voltage: 440 Vac.
- Terminal A-A are rated for a continuous current of 18A (9A/terminal).

Alarm contact rating: (voltage free contact)
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- One normally closed contact and one normally open contact.
- Max. continuous current: 1.5A (ac).
- Rated voltage: 250Vac (max. breaking voltage: 440Vac).
Fan contact rating: (voltage free contact)
- Normally open contact.
- Max. continuous current: 1.5A (ac).
- Rated voltage: 250Vac (max. breaking voltage: 440Vac).
Power factor setting:
From 0.7 inductive to 0.7 capacitive.
Starting current setting (C/k):
- 0.01to5A.
- automatic measurement of C/k.
Switching sequences:
1:1:1:101001 - 1:2:2:2:2:..:2 - 1:2:4:4:4:..:4
1:2:4:8:8:..:8 - 1:11:2:2:2:..:2 - 1:1:2:4:4:..:4
1:1:2:4:8:..:8 - 1:2:3:3:3:..:3 - 1:2:3:6:6:..:6
1:1:2:3:3:..:3 - 1:11:2:3:6:..:6
and any other customer programmable sequence.
10/100 Base-T Ethernet connection
Connection to a PC or a LAN through TCP/IP protocol
Electrical isolation between RVT and the RJ45 signals: 1500Vrms
Modbus baud rate:
300 - 600 - 1200 - 2400 - 4800 - 9600 - 19200 - 38400 - 57600 bps
CAN connection:
Support CAN 2.0B interface (for future use)
USB host connection:
(For future use)
USB device connection
Temperature probe input connection
Only 2 contacts using 1-wire protocol
- Parasitic supply mode ( no need of external power supply)
- Connection to more nodes in a daisy chain network

- 8 temperature probes connection
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- 8 meters maximum between RVT to temperature probe or between probes

- 64 meters maximum length

- Measures temperatures from -55°C to +125°C (-67°F to +257°F)

- +/-0.5°C accuracy from -10°C to +85°C

- DIN rail mounting

- Connection to the RVT using a 2 wires , twisted pair Category 1

telecommunication cable
Step configuration:
Auto, fixed, disabled.
Display:
QVGA 320 x 240 pixels colorful touch-screen.
Adjustable display backlighting
Switching time between steps:
Programmable from 1s to 18h.

Saving-function:

All programmed parameters and modes are saved in a non-volatile memory.

Auto adaptation to the connection and phase-rotation of the network.

Auto adaptation to the CT-terminals.

Power Factor correction operation is insensitive to the presence of harmonics.

Working with passive and regenerative loads (four-quadrant operation).

Operating temperature:

-20°Cto 70° C.

Storage temperature:

-30°Cto85°C.

Mounting position:

Vertical panel mounting.

Dimensions:

Front plate: 146 x 146 mm (HxW)

Rear side: 205 x 135 mm

Overall dimensions: 146 x 211 x 67 mm (HxWxD)
Cut out dimensions: 138 x 138 mm (H x W)
Weight:

6509 (unpacked).
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Connector:

Cage clamp type (2.5mm? single core cable).
Front plate protection:

IP 43 (IP 54 on request).

Relative humidity:

Maximum 95%; non-condensing.

CE Marked.

A3. Testing and troubleshooting
Testing

After installation of the automatic capacitor bank and programming of the switching
parameters, the following tests can be performed depending on load situation.

A. No load or cos j =1 or capacitive load (set desired cos j to 0.95 ind.)
1.  Select manual mode

2. Add two or more steps.

3. Select automatic mode.

All capacitor steps must be switched off with the programmed delay time between each
switching operation.

If all steps are not switched off, check the following:
- Has an inductive load been connected?
- Have the correct C/k ratio and/or step size been programmed?

(Itisrecommended that the C/k value be set to a value slightly higher than the calculated
value)

B. Inductive load
1. Setdesiredcos j =1
2. Select automatic mode.

Capacitor steps will now be automatically switched on to compensate the inductive load
(the controller will not switch steps if the inductive current is lower than the preset C/k
value. In such a case, test according to A above).

If all steps are switched on and there is still a demand for additional steps, then check
the setting of C/k.

Ifitis correct, then the bank is too small to compensate the cos j = 1. Select a lower value
forcos j.

When one stage repeatedly switches on and off, it means the C/k is set too low (unless
the load actually fluctuates periodically with a time period equal to or close to the
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switching delay time).
Troubleshooting

Faults

Recommended actions

The controller is connected but does not
work (nothing on display)

Check the voltage setting and the fuses.

The controller does not switch on or off
steps although there is a considerable
variable inductive load.

Check that the controller is in automatic Mode.
Check setting of phase shift and C/k.
Check that the CT short-circuit bridge is removed.

The controller does not seem to activate
any steps.

Wait for the delay time between switching and/or the
power outage delay time.

The preset power factor is not achieved.

At low or no load, a low power factor can correspond
to a very small inductive current. The corresponding
capacitor steps are too large for compensation. If the
average cos j over a period of time is too low, the
preset cos j may be increased.

All capacitors are switched on although
the required reactive power is relatively
low.

Check setting of phase and C/k values.

After the automatic commissioning stops and the controller displays one of the

following messages:

Messages during an automatic
commissioning process

Recommended actions

Phase rotation was detected to be wrong.

L2 and L3 phases will be internally
inverted. Press OK to validate.

Press OK

Error: Step size too small

Adapt the step size or the CT ratio.

Error: CT not sensing any current

Check that the CT’s short-circuit bridges is removed,
that CT’s connections are correctly wired and start the
Auto commissioning again.

Error: Load changing too fast

Restart the Auto commissioning procedure under
more stable conditions or set the parameters
manually.

Error: Too wide phase dispersion in input
nr EX! KYI lZl

For each CT input and for each output, phase
recognition is done and phase dispersion is checked.

Check capacitor and contactor connections.

Check capacitor currents for each phase.

Error: At least two CT input sensing the
same line current

Check CT’s installation

Error: No significant current in input nr

iX! IY! iZ'I

Check that CT'’s short-circuit bridge is removed , that
CT’s connections are correctly wired and start the Auto
commissioning again

Error: Inconsistent phase shift

Check CT’s connections and installation.
Check capacitor and contactor connections.

Check capacitor currents for each phase.
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Error: Unbalanced step or CT ratio Check that CT’s ratios are the same value.
%',fferent in lines for output nr’A”8"'C Check capacitor and contactor connections.

Check capacitor currents for each phase.

Error: Too big step difference” Check sequence and reactive power value per output.

A4. Post Alarm Restarting Procedure

Once a protection level is reached (see paragraph 4.3.1.4.1) or when the internal
temperature is higher than 85°C:

- all the capacitor steps are switched off
- analarm message appears on the LCD display
- the alarm relay opens

When the alarm condition disappears, the RVT will automatically restart.
The restarting procedure will depend on the type of event that caused the alarm, as
indicated in the following table:

Event having occurred RVT restart behavior after event has disappeared

- Opens alarm relay immediately

Urms < Umin prot - Resumes normal behavior after a time equal to ON-
Delay(*)

- Resumes normal behavior after a time equal to Reset-

Power outage delay(*)

- Opens alarm relay immediately

Urms > U max prot. - Resumes normal behavior after a time equal to ON-
Delay(*)

- Event considered as disappeared, when Temp internal <
80°C

Temp internal > 85°C - Opens alarm relay immediately

- Resumes normal behavior after a time equal to ON-
Delay(*)

- Opens alarm relay immediately
One of the eight T probes temp > its (external optional probe T1-8)

max. protection level - Resumes normal behavior after a time equal to ON-
Delay(*)

- Opens alarm relay immediately.

- Resumes normal behavior after a time equal to ON-
Delay(*).

Anti-hunting protection:

THDV > THDV max prot. If the same event occurs within one hour, the RVT will
resume normal operation after a time equal to 2x ON-
Delay.

If the same event occurs again within one hour, the
restart time will be doubled to 4 x ON-Delay, and so on up
to a maximum of one hour.
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This rule allows a hunting effect due to resonance
phenomena to be avoided.

- Opens alarm relay immediately.

External input activated - Restart normal behavior after a time equal to ON-
Delay(*).

(*) For more information regarding the Reset-Delay and ON-delay parameters, a
complete description is available in paragraph 4.3.1.1.

A5. Voltage measurement and power supply connection
This appendix provides a practical way to connect voltage measurement to the RVT
when it is the same as the RVT voltage supply.

Description

As shown on the Figure 57, the RVT has two terminals for its power supply and three
other terminals for its voltage measurement input.

The RVT does not use its power supply voltage to perform the voltage measurement.
Voltage measurement is performed only through the dedicated voltage measurement
input terminals.

If the RVT auxiliary power supply and the voltage measurement signal are from the same
source, a bridge between the corresponding terminals can be done:

Voltage supply
from 100Vac up to 460Vac

Figure 57: Terminals

Bridge connection (practical proposal)

Due to limited space, it is not possible to insert two cables in a single slot. Hence
alternate methods may be used to connect two wires to a common terminal.

Several practical ways exist to perform this connection properly. One of these solutions
is described on Figure 58.

On each voltage supply cable, a double entry terminal has to be used to insert a second
cable needed to make the bridge.

These terminals and the corresponding crimping tool are usually available worldwide.
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Please note that with these terminals, cables of same diameter have to be used.
Two terminals have obviously to be used and the result is shown here below.

Figure 58: Bridge connection

AG6. Phase shift table (applicable to Base Model)

Three-phase connection (Phase to Phase)

Voltage is measured between L2 and L3

L1 L —T L
L1 L2 L2 L2 L3 L2
Direct L3 l LOAD 90 Direct L3 | LOAD -30 Direct L3 l LOAD -150
RVT RVT RVT
L1 1 L1
L1 L2 L2 L2 L3 L2
Inverted | s i LOAD -90 Inverted L [] LOAD 150 Inverted | v LOAD 30
L2l L3 & L2l k [5-] | 'Y
RVT RVT RVT
Three-phase connection (Phase to Neutral)
Voltage is measured between L1 and Neutral
L1 L1 L1
L1 L2 L2 L2 L3 L2
Direct 13 LOAD 0 Direct L3 LOAD -120 Direct La LOAD 120
S " i ) e 7 i I | I )
RVT RVT RVT
L1 L1 iy &
L1 L2 L2 Lz - L3 L
Inverted | w3 LOAD 180 Inverted | L3 [l LOAD 60 Inverted | wa LOAD -60
Heneond 1 f] """ ”IH """ Herronad 1 H """
RVT RVT RVT

Single-Phase connection

L1 > L1
L1 L2 L2 L2
Direct LOAD 0 Direct LOAD 180
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A7. CT connection type illustration and CT wiring on the controller
terminals

Connection type RVT 12 - 3P RVT6/RVT12  Phase shift Voltages Currents Compensation type
Name Sch i c ion Ci i dj L12 L23 L31|LIN L2N L3N |L1 L2 L3 N | Funca' Fullc1* Mixed C3+C1
ML1 NC.
L2 ML2 2 ML2 M M
ML3 ML3 ol £
s 4 w NG, O° by default a a
1PhLLT cr K (see phase shift 2 : - I . = yes i
L3 et K1 h u u
1] N, lable) r r
:‘22 N.g. e e
N.C.
k3 NC. g 4
13
ML1 N.C.
L2 MLz L2 ML2 M M
b —a ML3 ML3 2 e
12 = N e NG, 90° by default a a
3Ph-1LL1 L3 ::: K1 cT K (see phase shift » - s yes - -
cT 1 ¥ M
" ne. table) ; 2
N :‘22 N.g. e e
N.C.
K3 NE. g &
13
ML1 N.C.
L1 ML2 U mg h: M
v —e—p— ML3 2
e 1 ¥ N 4 o NC. 0° by default a a
3Ph-1LN1 I E—— or K (see phase shift = * yes . -
cT k1 | u u
" Ne. table) r v
N - k2 N.C. e e
12 N.C. d d
k3 N.C.
13
o ML1 c c c c
3 2 ML2 M M M a a a MM M a
I | I 1
i B NLS 0° by default i 3 oale = cslE|E|%| =
3Ph-aLL3 L3 N N (Adjust B E s u u u s s s u - - t
o cT :‘11 - phase rotation e u u ! ! | u | L ! ¥ ¥ ¥
_— oot r r r a a a r| r a
ot Ikzz - CT redirection ) . ol i ! " i & & i i
X3 ¢ d d e e e d d d e
a1 13 d d d d
L ML1 e ¢ ¢ c
i ML2 M M M = a a |m m a
1 1 1 1
o L3 :"'3 0° by default : : : c < e : : c
(Adjust : g s u u v e e | in
L2 =
SRHLL2 i % cTi o - phase rotation u u u i 1 e u| o 13 yes yes yes
= i r r f a a a r i a
2 :(22 CT redirection ) % % i : 3 i & | g .
3 a d d e e B d d e
13 d d d 4
L1 ML1 c ¢ ¢ c
L2 ML2 a a a M ] MM m M a
I 1 1 I
[ — i e 0° by defaul s 3 é|la 5 & la|=| ez
L2 fa N (Adjust u u u s s s 8 B s u
. ¥/ =
3Ph3LN3 3 5 oy ;<11 Sobasealanon i | I u i i & | 5 i | yes yes yes
¥ a a a r 3 r i r r a
W I 12 :«22 CT redirection ) ; ; X 4 e : il I i) i
T3 k3 e e e d d d d d d e
13 d d d d
ML1 c
2 ML2 M M M| M a
Gt s Y w3 ML3 ] e e e |
L2 N 0° by default 2 & & L 9
s s s s u
3PhALLE Ij &5 i - (Adjust : clE s ] wes | ves yes
k2 - CT redirection ) p E % ; .
N cT2 2 e e e e t
k3 d d d 4 e
c13
13 d
ML1 &
U ML2 M MM oM a
u ML3 e e e e |
—(—
08— | u N 0° by default > # | || e
3Ph-ILN3 L2 [ | h1 - (Adjust . i % | 5 5 \ yes yes yes
K2 - CT redirection ) r v e r a
N _g crz 5 e e e e 1
o g. d d | d d e
d
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A8. Individual phase power factor control (applicable for Three Phase
Model RVT12-3P)

By default only the '12 outputs’ model is available for individual power factor control.

As in the base RVT, the PFC control in the three-phase RVT 12-3P is done by comparing
the C/k value to the fundamental reactive current measurement.

The control is done in different ways, based on the connection type (see A7. CT
connection type illustration and CT wiring on the controller terminals) and the type of
the output steps (single or three phase steps).

Taking the connection type notation (please refer to A7. CT connection type illustration
and CT wiring on the controller terminals)

wPh- xLyz where :

w determines a single or three phase network

x is the number of voltage measurements used

y determines Line to Line or Line to Neutral connection
z is the number of CT used

wPh-1Ly1 control type (only one CT)

Basically, if only one CT is used, the control is done according the CT in phase L1 (or the
line where the CT is placed).

3Ph-xLy2 and 3Ph-xLy3 control type (2 or 3 CT)

If more than one CT is used, the control strategy follows a simple and efficient principle
to be able to handle all the outputs in a comprehensive way. The following strategy is
implemented:

Unbalanced network switching strategy:

Wait for the switching delay time while calculating the reactive current in phases L1, L2,
and L3 according the Normal/Integral setting

Evaluation of the minimum 3 phase outputs to be switched ON or OFF
Evaluation of the single phase outputs to be switched ON or OFF

If any block of single phase outputs (already ON and to be switched ON) can be
transferred to a three phase step then switch preferably a three phase output

Switch ON or OFF according the Progressive/Direct, Linear/Circular settings
Some typical examples are given hereafter:

- 12 single phase capacitors /1 CT (1Ph-1LL1 only)

aThe control is done through the CT in the phase where it is placed

aC/k 3Ph parameter is used for steps switching (equivalent to C/k parameter in
base RVT6 or 12)
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- 12 three phase capacitors / 1 CT (3Ph-1Ly1 only)
aThe control is done through the CT in the phase where it is placed

aC/k 3Ph parameter is used for steps switching (equivalent to C/k parameter in
base RVT6 or 12)

- 12 three phase capacitors / 2 or 3CT’s (3Ph-3LL2 or 3Ph-xLy3 only)

aThe control is done through the CT1 in phase L1, CT2 in phase L2, CT3 in phase L3
aThe control is done according the unbalanced network switching strategy

aThe C/k 3Ph parameter is used for three phase steps switching

- 3single phase capacitors connected between L-N / 2 or 3 CT (3Ph-3LL2 or 3Ph-
xLy3 only)

aThe control is done through the CT1 in phase L1, CT2 in phase L2, CT3 in phase L3
aThe control is done according the unbalanced network switching strategy
aThe C/k 1Ph parameter is used for single phase steps switching

- 6 three phase capacitors + 2 * 3 single phase capacitors connected between L-
N/ 20or3CT (3Ph-3LL2 or 3Ph-xLy3 only)

aThe control is done through the CT1 in phase L1, CT2 in phase L2, CT3 in phase L3
aThe control is done according the unbalanced network switching strategy
aThe C/k 1Ph parameter is used for single phase steps switching

aThe C/k 3Ph parameter is used for three phase steps switching

A9. Recycling

This marking shown on the product or its literature, indicates that it should not be
disposed with other household wastes at the end of its working life. To prevent possible
harm to the environment or human health from uncontrolled waste disposal, please
separate this from other types of wastes and recycle it responsibly to promote the
sustainable reuse of material resources.

Household users should contact either the retailer where they purchased this product,
or their local government office, for details of where and how they can take this item for
environmentally safe recycling.

Business users should contact their supplier and check the terms and conditions of the
purchase contract. This product should not be mixed with other commercial wastes for
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disposal in accordance with the WEEE directive (waste electrical and electronic
equipment).

This product does not contain any hazardous substances and complies with ROHS
directive (Restriction of the Use of Certain Hazardous Substances).

Disposal of used batteries should be carried out in accordance with the national
regulations for the disposal of batteries (Battery Directive).

Electronic boards should be recycled according local regulation.
Plastic enclosure and parts should be recycled separately.

This product contains a CR2032 Li-MnO2 cell battery. Do not replace the internal CR2032
lithium battery. For recycling, it can be removed for disposal after opening the plastic
enclosure (4 screws at the back of the product).

A10. Additional provision on Open Source Software:

The product contains — in part — some free software (software licensed in a way that
ensures your freedom to run, copy, distribute, study, change and improve the software).
The following products are concerned : Linux-2.6.30.1 which is subject to "GNU General
Public License", Version 2, busybox-1.15.3 which is subject to "GNU General Public
License", Version 2, dropbear-0.48.1 which is subject to "GNU General Public License",
Version 2, iana-etc-2.20 which is subject to "GNU General Public License", Version 2, mtd-
utils-1.2.0 which is subject to "GNU General Public License", Version 2, u-boot-1.3.4 which
is subject to "GNU General Public License", Version 2, ifplugd-0.28 which is subject to
"GNU General Public License", Version 2, AT91Bootstrapl.9 which is subject to "GNU
General Public License", Version 2, and uClibc v 0.9.29 which is subject "GNU Lesser
General Public License", Version 2.1,(purchaser or user shall not be prohibited to modify
libraries provided under Lesser General Public License (version 2.1) and/or to reverse
engineer such libraries for debugging such modifications).

These software products which are free (i.e., freedom-respecting - see
http://www.gnu.org/philosophy/free-sw.html for more details) software programs
developed by the Free Software Foundation, a separate not-for-profit organization. If
we distributed any of these free software programs to you, we want you to know that
you were granted a license to that software under the terms of either the GNU General
Public License or GNU Lesser General Public License (“Licenses”; copies of which are
available from http://www.gnu.org/licenses/licenses.html). The Licenses allow you to
freely copy modify and redistribute those software. Those software are available on
http://search-
ext.abb.com/LibraryDownloadManager/Default.aspx?resource=http://wwwO05.abb.co
m/global/scot/scot209.nsf/veritydisplay/96797337ffab5ad0c12578b0003db334/%file
/2GCS705011A0050_RVT%200SS%?20software.zip
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A lire en premier

A propos de ce manuel d’instructions

Ce manuel d’instructions est congu pour vous aider a installer et utiliser rapidement les
régulateurs de facteur de puissance RVT.

Avertissement

Attention, risque de danger: ce symbole est un avertissement pour attirer I'attention
sur des informations importantes.

Avant l'installation et I'utilisation du régulateur RVT, lisez attentivement les instructions.

Laissez ce manuel a disposition des personnes chargées de l'installation, de la
maintenance et de 'utilisation.

Sécurité

Le RVT est en conformité avec la directive européenne LVD 2006/95/EC.

Attention, risque de choc électrique: ce symbole avertit le lecteur qu’une information
sécurité est fournie et doit étre prise en compte.

L’installation, I'entretien et l'utilisation du régulateur de facteur de puissance doivent
étre assurés par des électriciens qualifiés.

Ne travaillez pas sous tension.

Pour le nettoyage, enlevez la poussiére a I'aide d’un chiffon sec. N'utilisez pas d’abrasif,
ni solvants, ni alcool. Avant le nettoyage, veillez a toujours couper la tension
d’alimentation et du circuit de mesure.

N’ouvrez pas le boitier du régulateur de facteur de puissance. Il ne contient pas de piéces
de rechange a l'intérieur.

Lorsque le régulateur de facteur de puissance est relié a un transformateur de courant,
ne débranchez pas les connecteurs du transformateur de courant avant d’étre sar qu'il
est court-circuité ou relié a une autre charge paralléle d’'une impédance suffisamment
basse.

N’utilisez pas ce produit a d’autres fins que celle pour laquelle il a été concu.
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Compatibilité électromagnétique
Ce régulateur RVT a été testé pour répondre aux directives UE (Union Européenne) de

CEM (CEM 2004/108/EC) (compatibilité électromagnétique) pour un fonctionnement a
50Hz et, a cet effet, porte le label CE.

Lorsqu’un appareil est utilisé dans un systéme, les directives UE peuvent exiger que
I'ensemble du systeme soit testé pour étre en conformité avec les directives CEM.

Les recommandations suivantes permettent d’améliorer les caractéristiques de CEM
d’'un systéeme:

En général, les boitiers métalliques améliorent les caractéristiques de CEM.

1. Passez les cables loin des ouvertures du boitier.

2. Passez les cables prés des structures métalliques reliées a la terre.

3. Utilisez des tresses de masse multiples pour les portes et les autres parties du
panneau, comme il est prescrit.

4. Evitez les impédances de masse de mode commun.
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1 Introduction au régulateur

1.1 Que contient ce chapitre?

Ce chapitre fournit une description du régulateur du facteur de puissance de type RVT.
Ilillustre la structure de base du régulateur, les caractéristiques principales et I'interface
utilisateur avec écran tactile du régulateur.

1.2 Un régulateur de facteur de puissance triphasé qui contrdle
efficacement chaque phase individuellement

Le régulateur RVT est capable de compenser le facteur de puissance a la fois dans les
réseaux équilibrés et déséquilibrés. Il existe deux modéles de régulateurs RVT : le modéle
de base RVT6/RVT12 et le modéle triphasé RVT12-3P. Le modéle de base est totalement
compatible avec les régulateurs précédents a 6 ou 12 sorties. Ceux-ci sont utilisables
pour un réseau équilibré triphasé ou monophasé (phase a phase). Le modele triphasé
RVT12-3P est une version plus puissante avec des fonctions de contrdle du facteur de
puissance dans chaque phase individuelle grace a trois mesures de Tl pour chaque
phase. Le modeéle triphasé RVT12-3P est seulement disponible en version
12 sorties.

Le RVT peut aussi étre utilisé pour les batteries de condensateurs MV. Les détails de
connexion du RVT a une batterie MV se trouvent au paragraphe 4.3.1.1.

1.3 Caractéristiques principales du RVT

1.3.1 Contrdle de la compensation du facteur de puissance
Le régulateur du facteur de puissance RVT est I'unité de contrble d’'une batterie de

compensation automatique qui est utilisé pour compenser la puissance réactive d’une
installation avec en majorité des charges inductives.

Il décide de I'enclenchement de condensateurs afin d’atteindre un cos j cible déterminé
par l'utilisateur.

- Tous les parametres d’enclenchement peuvent étre programmés
automatiquement ou manuellement (description aux paragraphes 4.3.2 et 4.3.1)

- Enplusducos j cible,uncos j cible de nuitetuncos j cible en mode régénératif
peuvent étre programmeés (description au paragraphe 4.3.1.3).

- Pour le modéle triphasé RVT12-3P, le régulateur peut étre configuré pour
enclencher/déclencher le condensateur monophasé d'un réseau non-équilibré.
Cette fonction est utilisée pour corriger un mauvais facteur de puissance dans
chaque phase individuelle ; par exemple, un facteur de puissance 0.6 dans la
phase 1, un facteur de puissance 0.8 dans la phase 2, un facteur de puissance 0.95
dans la phase 3. C’est tres utile pour certains domaines résidentiel/commercial

ou les charges triphasées peuvent étre non-équilibrées a cause de plusieurs
charges monophasées.
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1.3.2

1.3.3

Mesures et enregistrement
Mesures (description au paragraphe 4.2).

Protection contre des phénomeénes inattendus et/ou contre des utilisations non
autorisées (description aux paragraphes 3.2.4 et 4.3.1.1.)

Enregistrements de données et de messages d’alarme basées sur une horloge en
temps réel (description aux paragraphes 4.2.5 et 4.4).

Vérifications et tests des relais (description aux paragraphes 4.4.2 et 4.4).

Mesures en température: max. 8 sondes de températures peuvent étre
connectées en série, chacune étant reliée a la précédente (description au
paragraphe 4.3.1.4.3).

Communications
Connexion Modbus (un adaptateur Modbus est nécessaire)
Connexion USB (compatible avec les spécifications USB2.0)
Interface Ethernet TCP/IP

CAN 2.0 avec des sorties supplémentaires jusqu’'a 32. C’est mécaniquement
possible dans la version actuelle du RVT. Le logiciel doit étre modifié dans le futur.

Le paragraphe 4.5 donne de plus amples informations.

1.4 Vues des faces avant et arriere

POWER FACTOR CONTROLLER RVT

Paramétres

)L

B P

IR S

Figure 1: RVT vue avant
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Figure 3: RVT vue arriere (modéle triphasé RVT12-3P)
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1.5 Un écran tactile multicolore
Un écran tactile multicolore de type QVGA 320 x 240 pixels aide Il'utilisateur a faire
fonctionner le régulateur plus facilement. La navigation dans les menus et les

paramétrages sont aisément réalisables avec I'écran tactile.

‘Paramétres

(1]2]3]a[s[6|7[a[o/101112% #s L F« Ty

Figure 4: RVT écran de départ

Le menu de navigation détaillé se trouve au paragraphe 3.2
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2 Installation

2.1

2.2

Que contient ce chapitre?

Ce chapitre décrit la méthode pour monter le régulateur sur le panneau et explique
comment réaliser la connexion électrique vers celui-ci. Le schéma électrique est montré
au point 2.4.

Fixation

Veuillez suivre les étapes ci-dessous pour monter le régulateur RVT sur le panneau.

Etape 1 : Introduisez le RVT (a) perpendiculairement dans I'armoire de la batterie
automatique (b).

Etape 2 : Tourner le RVT afin de I'insérer dans I'armoire de la batterie automatique

Etape 2

"\

Note: les dimensions de découpe sont 138 x 138 mm.

Figure 5: Fixation d’'un RVT

Etape 3 : Insérez la patte de fixation (c) dans les trous de fixation correspondants (d) du
RVT.

Etape 4 : Tirez la patte de fixation vers l'arriére.

Etape 5 : Vissez la vis (e) de la patte de fixation et serrez jusqu’a ce que le RVT soit fixé.

10 Installation ¢ Mode d’emploi Régulateurs de facteur de puissance RVT



Repétez les étapes 3~ qgumt—
a 5 pour la patte de
fixation du dessous.

2.3 Connexion des cables

(c) Etape4

Etape 5 (e)

Figure 6: Montage d’'un RVT

Veuillez suivre les instructions ci-dessous pour connecter les cables aux terminaux a

I'arriere du régulateur.

1. Poussez, al'aide d’'un tournevis, sur le levier du connecteur.

Figure 7: Connexion des cables

2. Insérez le cable (jusqu'a 2.5 mm2 /monobrin) dans le trou du connecteur
correspondant tout en maintenant le levier sous pression.

3. Retirez le tournevis.

Figure 8: Connexion des cables
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Figure 9: Connexion des cables

4. Le cable est correctement connecté.

Figure 10: Connexion des cables

2.4 Schéma électrique

Le schéma électrique montre la connexion des circuits principaux et des circuits de

controle.

Modeéle de base RVT6/RVT12

PS1 supply 1 (100..460Vac) L1 L2 L3 A
PS2 supply 2 (100..460Vac) _ NETWORK £ A _ﬁ—
NG g _ SUPPLY __ A
ML2 _(max 690 Vac) _ V LOAD )
ML3 b 3 ~—|
N.C T l 4 ~—]
k \_.
CT1 L ) 5 ¢
NC. — 6 -5
N.C. ] E—ﬁ — 7 %~
N.C. , 8 ~—
cant :@: : BEEN
canL
Earthi— —Ei\i\— 10 ¢ AN
CJTemp — A — \‘:\_ 4‘ }‘ 11 _¢_¥
1 RS485 Modbus Adapter — ~ 125
IN1+ — NO_¢_¥
IN1- 15-24Vac/dc
NC
IN2+ A
e FAN1
CATII FANZ
O N\
LOCK U CD
qM%I%ﬁ??DAPTER Vi Made in Belgium PPE+PS

Figure 11: Schéma électrique RVT (modéle de base RVT6/RVT12)
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Modele triphasé RVT12-3P

PS5 _supply 1 {100..460Vac) M L1 L2 L3 i
PSZ2 supply 2 {100, 460Vac) N e NETWORK g : :ii
ML 3 3 %éﬁl—*ﬂp}i_ T
MLZ _imax 630 Vac) ilj | — a | % LOAD 5
MLaﬁ 3 e SR
N l % [
S | _— S
2 [ g L W
= 5T | ) = E_ N v E
5 CI3 ol , LEFE .
CEHH:QZ [Ty R I W— o
canl e —
Earlhﬁ»_— L S — : — .
Cdtemp — & . — S _l }_ 11 _¢,_“‘-‘._
[ RS485 Modbus Adapler ) — - 12 .<'T~._“x_
IN1+ — NO-——
IN1- 15-2dVacide 3
N2+ iy
e FANT
FANZ
CAT I
ETHERNET (’_fﬁ-\j
LOCK g
Q,ﬁgﬁfmm o || use2 Made in Belgum  PPE+PS

Figure 12: Schéma électrique RVT (modéle triphasé RVT12-3P)

PS1, 2 Alimentation

ML1-3 Mesures

N.C. Non connecté

N Connexion au neutre

ki1-3, 11-3 Connexion Tl

canH, canL Bus CAN

Earth Terre

Temp Connexion sonde de température
RS485 Modbus Adapter Interface RS485

IN1+/- entrée digitale sélectionnant le cos j cible jour ou nuit
IN2+/- entrée digitale pour I'activation de I'alarme externe

A Commun des relais de sorties

1-12 Sorties

NO/NC Contacts de sortie du relais d’alarme
AL Source commune pour le relais d’alarme
FAN 1-2 Relais de sortie ventilateur/alerte

USB Connexion USB

RJ45 Ethernet

Verrou Verrou mécanique

Attention: une protection contre une surintensité est recommandée pour les
alimentations PS1-PS2: 6 fusibles 10 X 38 gl 690V
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3 Démarrage facile

3.1 Que contient ce chapitre?

Ce chapitre décrit brievement le démarrage rapide et les procédures de mise en service
automatique du régulateur.

3.2 Navigation dans les menus

Quand le RVT est alimenté, I'écran de départ est le premier écran qui apparaitra aprés le
processus de démarrage (durant lequel le logo ABB s’affiche) comme montré dans la
Figure 13.

(1]2[3[4]6|e[7[a/0/0i1112% ¢ Fr-fu 8

Figure 13: Ecran de départ du RVT

Au centre de l'écran, les quatre boutons (Mesures, Parameétres, Surveil. Batt. et
Communication) constituent le menu a quatre niveaux.

Dans le bas de I'écran, la barre de statut montrent les gradins actifs, le statut du verrou
du RVT, les alarmes, le moyen de contrbler le RVT (par écran tactile ou par
communication), la demande de déclenchement ou d’enclenchement, le mode de
fonctionnement : A (mode automatique), M (mode manuel), et S (mode programmation).
La légende ci-dessous fournit une description détaillée des icones de statut.

3.2.1 Légendes des boutons tactiles

n .. m Sortie active (fermée) (les sorties inactives ne sont pas indiquées)

n Programmation de la batterie verrouillée
D Programmation de la batterie déverrouillée

La programmation peut uniqguement se faire par communication
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La programmation peut se faire par I'interface utilisateur ou par
communication

Alarme température (le relais d’alarme est activé) ou alerte (le relais
ventilateur/alerte est activé)

Pas d’alarme température ni d’alerte (les relais d’alarme et ventilateur/alerte
ne sont pas actives)

Niveau d'alerte atteint (le relais ventilateur/alerte est activé)

Alarme activée (le relais d’alarme est activé)

Pas d’alarme activée (le relais d’alarme n’est pas activé)

Programmation verrouillée par un bouton mécanique au dos du régulateur

Programmation déverrouillée par un bouton mécanique au dos du régulateur

Demande d’enclencher les gradins

Demande de déclencher les gradins

Pas de demande d’enclencher les gradins

Mode automatique (les gradins sont enclenchés automatiquement en
fonction de la programmation)

Mode manuel (les gradins peuvent étre enclenchés manuellement)

Mode programmation (la programmation peut étre faite)

Changement de mode

Aide en ligne

Fermeture de la fenétre

Validation

Page suivante

Hormis I'écran de départ, tous les autres écrans du RVT sont constitués de trois parties :
la barre de titre en haut, la barre de statut dans le bas et la zone de programmation au

milieu de I'écran.
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Mesures [_?"" [—x"

Barre de titre

Programmation

7]8[sf1011127 *s & 7+ 7y B & Barre de statut

Figure 14: Composition d’un écran RVT

3.2.2 Barrede titre

Dans le coin gauche de la barre de titre, le bouton bleu Mode est utilisé pour passer d’un
mode a l'autre du RVT : mode automatique, manuel et programmation. L’écran illustré
par la Figure 15 apparait quand on clique sur le bouton Mode. Quand un mode est activé,
par exemple, le mode programmation, une lettre sera indiquée dans le coin inférieur

droitde I'écran: le E dans le coin droit de la barre de statut signifie que le mode actuel
du RVT est le mode programmation.

Programmation

[7]e]etwj11j1z2h %s Fr<Fu M8

Figure 15: Changement de modes RVT

Au milieu de la barre de titre, le texte, comme « Mesures » dans la Figure 14, montre
I’écran actuel affiché par I'écran.

En cliguant sur le point d’'interrogation ﬁ , la partie concernée de l'aide sera

affichée pour aider I'opérateur a comprendre et a programmer les parametres aisément.
L’écran suivant apparaitra apres avoir cliqué sur le point d’interrogation de la Figure 15.
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Changer de mode ' ’ l

“hanger de

Pour sélectionner le mode:

- automatique (A)

- manuel (M)

- programmakion (30

Me peut Etre changé quand le bouton de verrouillage
{au dos) est enfoncé

ooz % Fr-a 8

Figure 16: RVT aide

Un clic sur la croix rouge -x dans le coin droit de la barre de titre fermera la fenétre
active.

Note : le RVT retourne automatiquement en mode AUTO quand aucun bouton n'a plus
été touché depuis plus de cing minutes.

3.2.3 Zone de programmation
La zone de programmation est constituée de champs de boutons, de programmation et
d’'information. Aprés la programmation sur le premier écran, il faut cliquer sur le bouton

m pour valider les paramétres. S’il y a plus de paramétres que ce qui peut étre

affiché sur un écran, le bouton -5 apparaitra sur I'écran. Les paramétres suivants
s'afficheront apres un clic sur ce bouton.

3.2.4 Barre de statut
La barre de statut affiche les gradins actifs et le statut du RVT.
Verrou mécanique ou logiciel

Le RVT a a la fois un verrou mécanique et un verrou logiciel. Un bouton mécanique bleu

est situé au dos du régulateur. Quand il est enfoncé, le RVT est verrouillé et I'icone E
apparaitra dans la barre de statut dans le bas de I'’écran. Quand le bouton est libéré,

I'icbne deviendra: m Si le RVT est verrouillé, les paramétres du régulateur et de la
batterie ne sont pas accessibles et la mise en service (a la fois guidée et automatique)
sera désactivée également.

L’icbne D signifie que les paramétres de la batterie sont verrouillés par le logiciel.

L’icbne n signifie que les parameétres de la batterie sont déverrouillés par le logiciel.
Quand le régulateur est verrouillé par le logiciel, tous les parameéetres concernant la
batterie sont protégés, c’est-a-dire non accessibles.

La description du verrou logiciel se trouve au paragraphe 4.3.1.1.
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3.2.5 L’écran clavier
Toutes les données seront entrées grace a un clavier.

(1]2]3[4]5|6[7[8/0/10/1112'h #s b 7« s

Figure 17: Clavier

Les valeurs Cos j peuvent étre entrées avec les symboles 1 (inductif) ou '"'
(capacitif).

(1]2]3[4]5|6[7[8/0/10/1112'h #s b 7« Ty

3.3 Mise en route du RVT

Lorsque le RVT est alimenté, I'écran illustré par la Figure 13 s’affiche.

L’écran de départ comporte quatre gros boutons: Mesures, Parametres, Surveillance
batterie et Communication. En touchant un des quatre boutons, le menu du niveau
suivant est facilement accessible.

Cing langues sont actuellement disponibles dans le régulateur RVT: anglais, francais,
espagnol et chinois. Le chemin suivant vous donnera acceés a la sélection des langues:
Ecran de démarrage € Communication € Configuration E/S € Modifier langue.

3.4 Mise en service automatique

La mise en service d’'un RVT est trés facile. La fonction de mise en service automatique
aidera l'utilisateur inexpérimenté a démarrer un régulateur rapidement.
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3.4.1 Description
Le RVT réalise une mise en service automatique comprenant :

- lareconnaissance automatique :

décalage de phase et rotation des phases pour chaque type prédéfini de
connexion au réseau

du nombre de sorties
de la séquence de commutation

- lecalculautomatique du C/k., le courant de départ, la description détaillée du C/k
se trouve au paragraphe 4.3.1.2.

3.4.2 Préparation de la mise en service automatique
Les parameétres a introduire durant la mise en service automatique sont :

- Type de connexion. Le type de connexion définit la fagcon dont sont réalisées les
connexions du RVT. Il y a au total huit types différents de connexions Tl qui
dépendent du nombre de mesures de tension et courant et de la maniére dont
ces Tl sont connectés. Une description détaillée du type de connexions se trouve
au paragraphe 4.3.1.2.

- RapportTI:le rapport du Tl (par exemple un Tl de 250A /7 5A a un rapport Tl de 50).
De plus amples informations sont disponibles au paragraphe 4.3.1.2.

- Cos j cible (voir le paragraphe 4.3.1.3.)

3.4.3 Mise en service automatique

- si le secondaire du TI est court-circuité, n'oubliez pas de I'ouvrir aprés avoir
connecté I'alimentation du régulateur

- si, pour la mesure en tension, un transformateur est utilisé, la valeur du rapport
TP doit étre adaptée en conséquence (voir paragraphe 4.3.1.)

Note: lorsque l'icbne E (verrou mécanique) apparait dans la barre de statut dans le
bas de I'’écran, cela signifie que le RVT est verrouillé. L’accés au mode SET est refusé et la
mise en service ne peut pas étre réalisée tant que le RVT n’est pas déverrouillé (voir
description au paragraphe 4.3.1.1.).

Les écrans suivants illustrent comment se déroule une mise en service automatique
typique.
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1. Ecran de départ, clic sur “Paramétres™: 2. Clic sur “Mise en service™:

Parametres [—g— T——

[8]910/11j12% #» ¥ s s

3. Clic sur “Automatique”: 4. Clic sur OK:

'“ Mise en service |w Mise en service : e ¢

La mise en service automatique va démarrer.

Pour démarrer pressez OK.
Pour annuler, quittez.

1]2]3]a[s]e[7]a]o[10[11/12/h *s ¥ ¢+ I ([(1]2]3]a]s]e]7[8]o]t0[11/12'h #» ¥ Fx

5. Clic OK: 6. Sélectionner le type de connexion (voir annexe 7):

'w Mise en ser I [w Contrile > X

Entrez le type de connexion 1Ph/3Ph

Pressez OK pour continuer L
Lin./Circul.

Prog./Direct
Normal/Int. Inkegral i

Param.Batt. déverrouillé |

1]2]3]a]s]e]7]8]o[1011/12'h ¥+ ¥ Fx Fu 7[e[oftoj11/12/m % K F- D8
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7. Clic OK: 8. Verrouiller ou déverrouiller les
parameétres batterie — OK:

[w Mise en service | > X TWode Contréle

Pour démarrer
- La mise en service automatique compléte: 1Ph/3Ph

entrez 'Paramétres Batterie’ déverrouillé —
Lin./Circul. Circulaire |
- La mise en service sans reconnaissance

de la séquence: Prog./Direct Progressif |
entrez 'Paramétres Batterie' verrouillé :
Normal/Int. Hormal |

Param.Batt. déverrouillé | |

7/8/9/101112h *s Fr«Tu 08 [1]2]a]a]s]e]7]a]ol101112h #» & 7« 7 ) &

9. Clic OK: 10. Clic OK:

'w Mise en service ; ™ L Mise en service —?—lr—'*—*

Pressez DK pour démarrer la détection Entrez maintenant le rapport du transformateur
de rotation de phase de courant.

Exemple: Un TI de 250A/5A nécessite
Rapport TI =50.

oK’

g
1]2]aJa[s]e[7]e[o10j11/12h % FF< i S [a]efw11izh % Frau B S

11. Rapport Tl: 50: 12. Clic OK:

X TMode Mise en service

fw Mise en service

Rapport TI La mise en service automatique va démarrer.

Pour démarrer pressez DK.

C/k 1Ph Pour annuler, quittez.

~r
oK
=

so |

doo |

C/k 3Ph 1.000 |
a0 I

Déphasage

[7]8]9 101112/ #s ¥ Fs

[1]2]3]a]s]e]7]a]o[10[11/12/h s ¥ Fs s

Mode d’emploi Régulateurs de facteur de puissance RVT ¢ Démarrage facile 21



13. Clic OK:

m Mise en service [ ? ™

La mise en service avec reconnaissance
automatique de la séquence est en cours.

Cette opération peut prendre plusieurs minutes.
Les gradins seront enclenchés quelques fois.
Pour annuler pressez la croix

Yeuillez attendre que la mise en service
soit terminée

OK"

12345!'{_‘9910'112“‘9{’!"1} s

15. Clic OK:

lw Mise en service [ § ™

vérifiez le déphasage

1]2]aJa[s[e[7]a[of011jzm % Fr<u M8

17. Clic OK:

Fw Mise en service

Sorties

14. Clic OK:

se en service [ -

¥érifiez la redirection des entrées
de mesure d'intensité

l'Bﬂiﬂiliﬂ'h‘f Fraly 8

16. Clic OK:
Ifw Mise en service 'T [——

Vérifiez le statut des sorties et leurs tailles (1-6)

[1]2]2]a]s]e]7]8]o[10[11/12/h #» ¥ 7+

18. Clic OK:
Tode Mise en serv 2?2 ™

vérifiez le statut des sorties et leurs tailles (7-12)

4
[1]2]3]a]s]e]7]8[e]t0/11/12k #+ ¥ = i [ &
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19. Clic OK: 20. Clic OK:

lw Mise en service § ™%X TWode Mise en service T " [w——

Yérifiez les valeurs de C/k Entrez le cos ¥ cible

59

1]2]aJa[s[e]7[a[o[10/11/12/ % FF< i D8 (1]2]2]a]s]e[7][8]et011/12/h #s FF:Fa [ (8

21. Mise en service automatique terminée:

lw Mise en service [y ;

La mise en service automatique est terminée

128

1]2]aJa[s]e]7[8]o[10[11/12/h #5 ¥ £+ 7y s

La procédure ci-dessus illustre une mise en service automatique caractéristique.
Certains réglages comme le rapport du Tl et le type de connexion peuvent différer des

entrées

ci-dessus pour chaque installation. En cas d’erreur durant la mise en service
automatique, I'aide guidera I'utilisateur pour identifier les causes et terminer la mise en

service.
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4 Mesures et programmation

4.1 Que contient ce chapitre?

Ce chapitre décrit tous les menus/sous-menus concernant les mesures, les parametres,
la surveillance de la batterie et les réglages de communications, etc.

4.2 Mesures

Ce menu principal permet a 'utilisateur de voir différents paramétres comme la tension,
le courant, la puissance, la température. Cinq sous-menus sont inclus dans ce menu
principal: Vue d’ensemble, Détail des valeurs, Formes d’ondes, Grand écran et
Enregistrements.

Le RVT est tres puissant en ce qui concerne les mesures et polyvalent en ce qui concerne
leur affichage. Toutes les mesures peuvent étre affichées sous forme de tableau. Pour
les mesures en forme d’onde comme la tension et le courant, un affichage graphique est
aussi disponible. Un affichage sous forme de spectre est fourni pour les mesures
d’harmoniques.

Vue d’ensemble
Le sous-menu Vue d’ensemble donne la liste compléte de toutes les mesures.
Détail des valeurs

Mesures du réseau comme la tension, le courant, la puissance, la température et
I'énergie. Pour les modeéles triphasés RVT12-3P, le détail des valeurs est disponible pour

chaque phase également, par exemple le facteur de puissance pour la phase 1, 2 et 3.
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Formes d’'ondes

La tension du systeme et le courant (phase a phase ou phase a neutre) peuvent étre
affichées sous la forme d’une onde sinusoidale.

Enregistrements

Ce sous-menu permet a l'utilisateur de voir les valeurs extrémes de certains parametres
clés.

Grand écran

Cette fonction offre la possibilité a l'utilisateur de comparer les trois mesures les plus
concernées en un écran. Par exemple, la tension des trois phases peut étre affichée sur
un écran avec une résolution et une vue meilleure. Des instructions détaillées de cette
fonction se trouvent au paragraphe 4.2.4.

4.2.1 Vuedensemble
Détails de toutes les mesures disponibles dans le RVT:

Table 1: Vue d’ensemble des mesures

Désignation Unité Description
Tension Plage de mesure Précision  Valeur max.
Vrms Tension Rms Jusqu’a 690Vac +1% 108V
V1 TensionRms ala Jusqu’a 690Vac +1% 108V
fréquence fondamentale
Fréquence Hz Fréquence fondamentale = 45Hz - 65Hz +0.5% 45Hz - 75 Hz
THDV % Distorsion harmonique 0 -300% +1% 1000 %
totale de la tension
Tableau Harmoniques en tension same — 498me Voir plus loin dans ce
d’harm. V affichés dans un tableau paragraphe
Spectre Ha_rmqnlques en tension R N Voir plus loin dans ce
; affichés sous forme de 2eme —49eme
d’harm.V paragraphe
spectre
Courant Plage de mesure Précision Valeur max.
Irms A Courant Rms 0-5A +1% 10° A
11 A Courant Rms ala 0-5A +1% 10° A
fréquence fondamentale
THDI % Distorsion harmonique 0 - 300% +1% 1000%
totale du courant
Tableau Harmoniques en courant 2éme - 49eme Voir plus loin dans ce
d’harm.| affichés dans un tableau paragraphe
Spectre Harmoniques en courant 2éme - 49eéme . .
, L Voir plus loin dans ce
d’harm.| affichés sous forme de
paragraphe
spectre
Puissance Plage de mesure Précision Valeur max.
Cos j Facteur de déplacement -lée+l +0.02 -lée+l

de puissance
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PF Facteur de puissance le +1 +0.02 le+l

P W Puissance active -10° €10° W +2% -10°e10° W
Q var Puissance réactive -10°&10° var +2% -10° &10° var
S VA Puissance apparente 0 &10° VA +2% 0e& 10°VA

Q manquant var Puissance manquante 0 & 10°%var +2% 0 & 10°%var

pour atteindre le cos j
d’alarme préprogrammé

Gradins Gradins manquants pour
manquants atteindre le cos j d’alarme
préprogrammeé
Température (optionnel) Plage de mesure Précision Valeur max.
T1-T8 °C/°F Température T1-T8 -40°C & +105°C +1°C -40°C e +
(sonde de température 150°C

externe jusqu’a 8 max.)

Energies Plage de mesure Précision  Valeur max.
Energieactive kWh  Energie active fournie o0& 10% +3% 0é& 10%
fournie vers le réseau
Energie active ~ kWh  Energie active 0 & 10% +3% 0 & 10%
consommeée consommeée par la charge
Energieactive kWh  Somme de I'énergie active -10%& 10* +3% -10%2& 10"
totale fournie et consommée
Energie kvarh Energie réactive inductive 0 & 10% +3% 0é& 10%
réactive
inductive
Energie kvarh Energie réactive 0 & 10% +3% 0 & 10%
réactive capacitive
capacitive
Energie kvarh Somme de I'énergie -102& 10" +3% -10%2& 10"
réactive totale inductive et capacitive
Energie kVAh Somme de I'énergie active 0 & 10% +3% 0 & 10%
apparente et réactive
totale

NOTE:

- Toutes les mesures sont moyennées sur une seconde.

- Si un transformateur est utilisé pour la mesure de la tension, la précision des
mesures des harmoniques en tension peut-étre affectée par I'effet de filtre du
transformateur.

L'utilisation d’un transformateur de qualité minimisera cette erreur.

(1) la plage de mesure doit étre multipliée par le rapport TC (Irms -11-P-Q - S -
Q manquants) et le rapport TP (Vrms - V1 -P - Q - S - Q manquants).
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(2) Facteur de déplacement de puissance ou cos j : calcul basé sur la valeur
fondamentale des mesures. Cette valeur est utilisée comme la valeur de
référence par les compagnies de distribution d’électricité.

(3) Facteur de puissance: calcul basé sur les valeurs fondamentales et
composantes harmoniques des mesures. Le facteur de puissance est toujours
inférieur ou égal au facteur de déplacement de puissance.

Le menu Vue d’ensemble affiche toutes les mesures dans une liste.

PF
Cos ¥

Irms

Yrms L-L
Frequence
THDY L-L

[1]2]3]4]s) 67]8[ot0l1112h #s ¥ ¢« Py ]

L'utilisateur peut personnaliser I'affichage des mesures selon ses besoins particuliers
simplement en déplacant les mesures importantes de la liste a la position souhaitée.

Il suffit de cliquer sur la mesure a déplacer (dans I'exemple ci-dessous, le THDV L-L est

sélectionné).

S

PF ;

Cos 9 1.00

Irms 248.67

vrms L-L 403.5¢ v

HOVLL | 150 [% Mesure a

Fréquence 50.03 Hz ,
déplacer

|F[2[3]4[6]6]7[elslonnm % & uls
Ensuite, cliquer sur la position ou la mesure doit étre déplacée (dans I'exemple ci-
dessous le THDV L-L est placé a la place de la fréquence, qui est déplacée

automatiquement juste en-dessous dans la liste).
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Cos ¥

Irms
vrms L-L
Fréquence

Mesure
déplacée

EEssoeoooe T
Le menu Vue d’ensemble est aussi un menu ou il est possible d’enclencher et déclencher
manuellement certains gradins. Activer le mode « Manuel » en cliquant sur le bouton
« Mode ».

Yue d'ensemble

Vrms L1-L2
Vrms L2-L3
vYrms L1-L3
Yrms L-L
Yrms L1-N
Vrms L2-N
vrms L3-N
Yrms L-N
V1iL1-L2

Boutons
d’enclenchement
et de
déclenchement

cccccc<c<<|E|

1]2]3]a]s]e[7]8]ol1011/12'h #» K cs i A @
Ensuite, les boutons “Encl. un gradin et Décl. un gradin » sont actives.
Cliquer sur ces boutons pour enclencher/déclencher les gradins manuellement.

Note: le modéle RVT12-3P activera un nouvel écran demandant quel type de gradin doit
étre (dés)activé. Les différences entre ces gradins se trouvent au paragraphe 4.3.1.1.

8loftof11/12'h #s ¥ r+ Fy @ @ |

4.2.2 Détail des valeurs

Le menu Détail des valeurs affiche toutes les valeurs mesurées classées par type comme
illustré dans la Figure 18. Pour le modéle triphasé RVT12-3P, le détail des valeurs de
chaque phase est également inclus.
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Figure 18: Détail des valeurs
Mesure de la tension (courant)
TWods

Vrms L1-L2
Yrms L2-13
Vrms L1-L3
Vrms L-L
Yrms L1-N
Yrms L2-N
Vrms L3-N
Yrms L-N

Affiche le
spectre des
harmoniques

1]2][3]a[s]e[7[8[o[w/n/1z2'h * FFx A D

Spectre et tableau du courant d’harmonique

La tension et le courant harmoniques peuvent étre illustrés sous forme de spectre
comme ci-dessous. Une barre de défilement permet de sélectionner une harmonique
spécifique a afficher au-dessus de I'écran: I'ordre de I'harmonique, la valeur et le
pourcentage en Fondamental.

Pour les valeurs de tension et de courant, le RVT est capable d’afficher la tension et le
courant harmonique sous forme de tableau ou de spectre. Cliquer sur le bouton
« Sélection » pour choisir quelles mesures seront affichées dans le tableau ou le spectre
d’harmonique.
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[Wods Spectre harm. I [ —_p

Ve Sélectionner

i =] 597 A 1000 % X
T aideaend la mesure a
afficher
H "~ Zoom
(R avant/arriere
p— du spectre

[1]2]2]a]s]e]7]e]o 101112/l % Fr- M8

Figure 19: Spectre d’harmoniques en tension

Tableau harm. 1

Sélectionner
la mesure a
afficher

1]2]3J4a]s]e]7[e]of012B % KF S

Figure 20: Tableau d’harmoniques en tension

Note: précision des mesures des harmoniques en tension et en courant: + 1 % de Vrms
(Irms).

Mesures de puissance, du facteur de puissance

[iods

]
ﬁ.

1 10 B B o O o o o = iy iy
WMNE W=~ WM

[(1]2]3]4]s]e][7]e[e|t0/11/12h *+ ¥ 7= 7 A @
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Mesures de température

| TMesures
T Interne

Active fournie L1

Active fournie L2 6776.23
Active fournie L3 3434.56
Act. fournie 19645.22
Act. consommée L1 122343.98
Act. consommeée L2 143233.76

Act. consommée L3  134545.21 kwh Remise a zéro des
Active 400122.95 .
e e o2 T (S| | valeurs Energie

101112 *s Ve Ty I

Les mesures d’énergie sont seulement disponibles sur le RVT12-3P (le modéle triphasé
est équipé d’'une horloge en temps réel).

Les valeurs Energie peuvent étre mises a 0.

4.2.3 Formesd’ondes

La tension disponible et les signaux de courant (selon le type de RVT et de connexion
utilisée) peuvent étre affichés sur I'écran sous forme d’ondes. La Figure 21 illustre la
forme d’onde entre la ligne et le neutre.

Sélectionne
les ondes

-468 Tension

@ 60 120 138 248 300 -
[1]2]3]4a]s]e[7]aof10/11/12' ¥ ¥ e & @

Figure 21: Ondes de tension et de courant

4.2.4 Grand écran
Cette fonction permet a I'utilisateur d’avoir une meilleure vue des trois mesures les plus

intéressantes.
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Cliguer sur la mesure souhaitée et ensuite cliquer sur le bouton « Sélectionner » pour
insérer les valeurs dans le menu ‘Grand écran’.

PF
Cos ¥

Irms
Yrms L-L
Fréquence

L’exemple ci-dessous montre trois mesures importantes.

| [ Wode Grand écran [ w—_— |
Cos?

Irms

347.28 A

Vrms L-L
| 20423 v
(1]2]a]a]s]e]7e]0 01112/l *a I s

Figure 22: Trois mesures affichées dans Enregistrements

4.2.5 Enregistrements

Description

La fonction “Enregistrements” permet d’enregistrer, pour chaque parameétre significatif
mesureé (voir liste ci-aprés) et depuis la derniere réinitialisation:

- lavaleur maximale (ou minimale)
- ladurée au-dessus (ou au-dessous) du seuil.

Dés qu’un seuil a été atteint (voir 'exemple ci-dessous.), le RVT commence a enregistrer
la valeur maximale (ou minimale) automatiquement ainsi que la durée totale jusqu’a ce
qu’une réinitialisation soit effectuée

Maximum enregistré

Seuil

(9] t,

Durée totale = t1 + t2 + t3 Temps

Valeurs enregistrées

La fonction enregistrement permet d’enregistrer la durée totale pendant laquelle une
valeur mesurée dépasse un seuil ainsi que la valeur maximale atteinte pour les
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paramétres suivants : Vrms [V], Irms [A], P [kW], Q [kvar], S [kVA], THDV [%], THDI [%], Q
manguante [kvar], fréquence* [Hz], T1* [°C or °F] & T8* [°C or °F].

* Valeurs minimales et durée sous un seuil sont aussi enregistrées pour la mesure de la
fréquence et de la température.

® ¥rms L-L & Température T1

® Irms & Température T2
® Puissance ackive ® Température T3
@ Puissance réactive ® Température T4
@ Puiss. réact. manguant: & Température T5
& Puissance apparente & Température TG
® THDY ® Température T7
& THDI & Température Td
& Fréquence

s

Figure 23: Enregistrement des valeurs

Exemple
Enregistrement d’information sur le Vrms.
Tension du réseau: 400V.

[“ vrms L-L
v

Sommet 435.38 ¥

¥rms L-L

Durée 0/0/0 0:2:45
¥rms L-L ; ;

afmfi him:s

OLl-lZ @1213 @L3-11 @ Yrms

[1]2]a]s]s]e[7]e[o 101112k #s & 7= 7u @ &

Figure 24: Enregistrement du seuil - Vrms
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[“ Frégquence |_§"" |"T

._.._._._.___...I

Seuil Max. Hz

Sommet Max. Hz
Durée MaH. 000 0:0: 0

afmfj him:s

Sommet Min. g Fd

Durée Min. 0/0/0 0:0:0
afm/fi himnis -

7[a[ofwn1za % K-S

|
|
|
|
Seuil Min. 409,80 Hz |
i
|

Figure 25: Enregistrement du seuil - Fréquence

Les informations enregistrées (valeur maximale et durée totale) peuvent étre mises a
zéro en sélectionnant et validant le bouton « Effacer ».

4.3 Parametres

Le menu principal Paramétres possede plusieurs sous-menus permettant a l'utilisateur
de programmer le régulateur mais aussi de réaliser la mise en service ou les tests.

|78 |9 (101112 T *» L el 5

4.3.1 Programmation manuelle (Set Mode)

La programmation manuelle permet a l'utilisateur d’accéder a tous les parametres de la
batterie, de l'installation, de l'utilisateur et de protection. L'utilisateur peut retrouver la
programmation de départ a partir de ce sous-menu.
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8lo/101112% % LA D

Figure 26: Parametres manuels

Avant de programmer le régulateur, veillez a le mettre en mode SET. Veuillez-vous référez
au 3.2.4 et au 4.3.1.1. pour la programmation des modes du régulateur et pour le
verrouillage/déverrouillage.

4.3.1.1 Programmation de la batterie
Départ & parametres & param. manuel & param. batterie

Le menu Param. Batterie comprend tous les paramétres relatifs a la batterie.

[- Param. batterie

Sélection et
¥ nominale \\' [ e———— programmation
Rapport TP |EXTRENSS _ des sorties
Qgradin 1Ph PRI Programmation
Q gradin 3ph EXTIENN p— des délais
OK Programmation
s[e eI EAE 7 B 8 | ducontrole

Figure 27: Programmation de la batterie

Voici la liste des parameétres de programmation de la batterie.
V nominale: tension nominale de la batterie.

Lorsqu’une valeur de Vnominale est introduite, les seuils de protections de sous-tension
et de surtension sont automatiquement mis a 80% et & 120% de Vnominale. La valeur de
ces seuils peut étre modifiée manuellement, si nécessaire.

Rapport TP: rapport du transformateur de tension externe (pour la mesure en tension)
Exemples : pour un transformateur 15kV/100V, rapport TP = 150.

si aucun transformateur de tension n’est utilisé, rapport TP = 1.

Cette fonction permet au RVT de contrdler une batterie de condensateurs moyenne
tension. Un transformateur de tension adéquat devra étre connecté aux terminaux de
mesures du RVT. Le RVT affichera les mesures en moyenne tension.
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Q gradin 1Ph: le plus petit gradin pour les condensateurs monophasés (phase-neutre)
qui sont utilisés pour la correction du facteur de puissance d’'une phase individuelle dans
un réseau non-équilibreé.

Q gradin 3ph: le plus petit gradin pour les condensateurs triphasés dans un réseau
éequilibré.
Pour les deux programmations ci-dessous,

a) Apres la mise en service automatique, cette valeur sera programmeée en fonction du
plus petit gradin dans la batterie.

b) Pour la mise en service Guidée (voir 4.3.2.2), cette valeur doit étre programmée
manuellement.

Par exemple, dans une batterie qui a a la fois une correction du facteur de puissance
monophasée (3 gradins) et triphasée (3 gradins):

Séquence monophasée*: 1 (5kvar) 2 (10kvar) 2 (10kvar) € Q gradin 1ph =5 kvar
Séquence triphasée: 1 (10kvar) 2 (20kvar) 2 (20kvar) € Q gradin 3ph =10 kvar
Ou,

Séquence triphasée: 2 (15kvar) 4 (30kvar) 5 (37.5kvar) € Q gradin =7.5 kvar

*Séquence: valeur relative de la puissance réactive des condensateurs connectés aux
sorties du RVT. Ces valeurs relatives sont comprises entre O et 8.

Pour les modéles de base RVT6/RVT12 et le modéle triphasé RVT12-3P, la valeur par
défaut est 1:1:...:1. Une séquence personnalisée peut étre introduite manuellement.

Pour personnaliser une séquence, naviguer dans le menu comme ci-dessous :

Départ & parametres & param. manuel & param. Batterie & Sorties

La Figure 28 montre les sorties 1 - 6, cliquer sur la fleche - I'écran suivant affichera
les sorties restantes 7-12 comme illustré dans la Figure 29.

Statut
Exclue

[(1]2]3]4]s]e]7]8]9[10/11/12/h #s & £« s

Figure 28: Sorties 1-6 RVT
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[(1]2]3]a]s]e[7]e]o[w/1112/h % ¥ r« W &

Figure 29: Sorties 7-12 RVT (modéle triphasé RVT12-3P)

Ala droite de I'écran, le “Statut” comprend six possibilités pour chaque sortie:
“Exclue”: la sortie est désactivée (programmation par défaut);
“Fixe”: la sortie est activée (le condensateur correspondant est toujours connecté);

“1PhL1, 1Phl2, 1PhL3”: cette sortie contrble un condensateur monophasé, qui est
connecté aux phases 1, 2 ou 3 respectivement.

“3Ph”: cette sortie contrdle un condensateur triphaseé.

Pour le modéle de base RVT6/RVT12, seuls les statuts “Exclue, Fixe et Activé” sont
disponibles. Une sortie doit étre mise en “Activé” avant que le régulateur
n’enclenche/déclenche un condensateur.

Quelques programmations de sorties courantes pour le modéle triphasé RVT12-3P:

Programmation 1: 12 gradins de condensateurs monophasés (phase-neutre):

Sorties
|

2
3
4
5
6

|[(1]2]3]a]s]e[7]8]o10/11/12l *s ¥ F+ M S Q1]2][3]4]s]e[7][a[olw0jmnizh * FF Ll E

Figure 30: Programmation courante de sortie 12 x 1ph (modéle triphasé RVT12-3P)

Programmation 2: 6 gradins de condensateurs triphasés + 6 gradins de condensateurs
monophasés (phase-neutre) :
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Figure 31: Programmation courante de sortie 6 x 3ph + 6 x Iph (modéle triphasé RVT12-3P)

Délais
Aprés avoir cliqué sur le bouton “Délais” sur I'écran illustré par la Figure 27, 'utilisateur

peut programmer les délais d’enclenchement/déclenchement de la batterie dans I'écran
suivant.

Délai encl.

Délai décl. Sec

Deélai init.

[e]7]8]ow/11/12h *s Fr« 8

Figure 32: programmation des délais du RVT
Délai encl:

- en commutation de type normal, c'est le temps entre la demande
d’enclenchement d’'un gradin et le déclenchement effectif.

- en commutation de type intégral, c'est le temps d’intégration entre deux
décisions d’enclenchement.

Le délai d’enclenchement est nécessaire afin de permettre la décharge des
condensateurs avant de les enclencher.

Attention: un délai trop court pourrait endommager la batterie.
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Délai décl. :

- en commutation de type normal, c’est le temps entre la demande de
déclenchement d’'un gradin et le déclenchement effectif.

- encommutation de type intégral, le délai de déclenchement n’est pas utilisé.

Délai init. : le temps que le RVT attend avant le redémarrage de la batterie, suite a une
mise hors tension

En cliquant sur le bouton « Contrdle » comme montré sur la Figure 27, I'utilisateur peut
programmer les mesures de Tl et la facon dont la batterie va commuter.

1Ph/3Ph

Lin./Circul.

Prog./Direct

Mormal/Ink. Marmal I

Param.Batt. déverrouillé

Figure 33: Programmation du contréle de la batterie

1Ph/3Ph

Cette programmation définit le type de connexion des mesures de courant. Le RVT offre
8 différentes possibilités de connexions des Tl basées sur le type de réseau (réseau
triphasé trois fils, réseau triphasé quatre fils ou réseau monophasé (phase-phase)):

Mesures de courant une phase (disponible pour les deux modéles RVT6/12 et RVT12-3P):
1Ph-1LL1, 3Ph-1LL1, 3Ph-1LN1,

Connaction type
Hams Schematics.
L2
1Phalle ::i

L1 H

L2
TS BT —

L]

S -
3Ph-1LM1 -2 —
TR

Mode d’emploi Régul: ice RVT ¢ Mesures et programmation 39

(8]
L2
L2



Mesures de courant triphasé (disponible seulement pour le modeéle triphasé RVT12-3P):

3Ph-3LL3, 3Ph-3LL2 (pas de neutre connecté dans l'installation), 3Ph-3LN3, 3Ph-1LL3,
3Ph-1LN3.

Eoe

3Ph-3LL3

Phally .z EE_;_E“

3PhaLls L3

T,
PhalNs 3 | o
H
)
—s—
Ij_g_

IPh-1LN3 L & =

Les instructions détaillées sur la connexion se trouvent en annexe A7. Type de connexion
Tl et cablage des Tl sur les terminaux du régulateur a la fin du manuel.

Définition des types de connexions ci-dessus:

3Ph-3LN3

L___11: une connexion Tl, 2 : deux connexions TI, 3: trois connexions Tl

L [LN: mesure de tension entre L et N, mesures de tension entre les phases

1: une mesure de tension, 3: trois mesures de tension

1Ph: réseau monophasé (L-N ou L-L), 3Ph: réseau triphasé

NOTE: L concerne la ligne, N concerne le neutre

Linéaire / Circulaire (Lin./Circul. sur I'’écran)

La commutation linéaire suit le principe d’enclenchement/déclenchement "premier
entré, dernier sorti”.
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La commutation circulaire suit le principe d’enclenchement/déclenchement “premier
entré, premier sorti”.

Les deux principes sont décrits dans la table suivante.

La commutation circulaire augmente la durée de vie des condensateurs et des
contacteurs en répartissant les contraintes entre toutes les sorties.

En cas de double “premier gradin” (1:1:2:2:..., 1:1:2:4:4...), la commutation circulaire
s’applique aux deux premieéres sorties et aussi aux sorties de plus haute valeur.

Linéaire

Cl €z C3 C(C4 C11 C12

94 4= 4k 4= ... “F 4+
Sequence | 1 1 1 1 1

B OO0 0O O . O |
A R B O O . O O
AR B B O . ] ]
 m B O O . ] ]
x m O 0O O . O O
Circulaire

Cl C2 C3 C(C4 Cl1 C12

2 | S | S | R | 4+
Sequence | 1 1 1 1 1

m O 0O O = 0 ]
AR m O 0O . O [
A 'R B B O - O ]
(O mn m 0O ... 0O [
(O O @» 0O ... 0O l

1 Demande pour I'ajout d’'un gradin

T Demande pour I'enlévement d’'un gradin
n Sortie fermée

O Sortie ouverte

Progressive / Directe (Prog./Direct sur I’écran)

La commutation de type progressive enclenche et déclenche les gradins
séquentiellement un par un, sur base de la valeur du délai d’enclenchement.

La commutation de type directe enclenche les plus grands gradins en premier lieu
ensuite les autres gradins avec un délai fixe de 12s afin d’atteindre le cos j cible plus
rapidement.

Elle permet d’éviter des enclenchements intermédiaires inutiles.
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Progressive

CI C2 C3 (4 Q(kvar) &
4 4k 4k 4F .
emne 1 2 4 4| Cos@PCible
B O 0O 0O
A|lO @B O 0O n 4
AR B O O "
A0 0 = 0O 4+ 4 .
11 ¥ ¥ t@
Directe
Q(kvar) "
Cos PCible
CT (2 (3 4
o | | |
sequence 1 2 4 4 A+
O O O od
A0 0 = O
>
v oot

Normale / Intégrale (Normal/Int. sur I'écran)

La commutation de type normal : enclenche les gradins lorsque la demande est
continuellement présente durant tout le délai d’enclenchement.

La commutation de type intégral : enclenche les gradins en fonction de la valeur moyenne
de la puissance réactive demandée.

Ce type de commutation est nécessaire pour les applications ou la charge varie
rapidement.

A0 Intégral = @ +0 +§

—> Enclenchement d’un

gradin

<4 < Normal = @Pas de gradin

temps .
P @Pas de gradin

sl 55 d’enclenchement
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Protection de la programmation batterie (verrou logiciel)

La programmation de la batterie peut étre protégée contre les acces non-autorisés a la
fois mécaniquement et informatiquement. La protection mécanique est décrite au 3.2.4.
L’écran suivant illustre comment fonctionne le verrou logiciel. Le chemin vers I'écran est
illustré par la Figure 34:

Départ & Paramétres & Param. manuel & Param. batterie & Controle.
|m Contrdle
1Ph,/3Ph 1Ph-1LL1 |

Lin./Circul.

Prog./Direct Progressit Ed
Ed

Normal/mnt.  [SEE |

Param.Batt. déverrouillé

Figure 34: Protection de la programmation batterie: non protégé

Pour verrouiller la programmation batterie, cocher le “Param. Batt. déverrouillé”, ensuite
I'écran illustré dans la Figure 35 s’affiche.

1. Les champs de programmation batterie deviennent gris

2. “Param. Batt. déverrouillé” devient “Param. Batt. verrouillé”

3. Dans la barre de statut, I'icbne de verrou logiciel est activée: ﬂ

[“ Contrile

e Le régulateur est
1Ph/3Ph TR~ | ' verrouillé
il i informatiquement

Prog./Direct

Normal/Int. Marmal i I

Param.Batt. verrouillé

[(1]z]3]a]s]e]7]e] e [to[1112[L, *s I £«

Figure 35: Protection de la programmation batterie.: protégé

4.3.1.2 Parametres d’installation
Départ & Paramétres & Param. manuel & Param. instal.

Les paramétres d’installation du RVT donnent les instructions permettant de
programmer les paramétres des TI.
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m Param. instal. ' T |- Param. instal. 'T T
Rapport TI Redir. TILL L1 E "OK”

C/k 1Ph 1.73 Redir, TI L2

C/k 3Fh

Déphasage

Redir. TIL3

Rot. de phase

[1]2]3]a]s]e]7 8] [t0/11/128 %+ &k r« 7 0 & Q1 [2][23]4]c]e][7]e]o[w0n 2]l % Frfs S

Figure 36: Parametre d’installation du RVT

Rapport TI: rapport du transformateur de courant.
Exemple: un Tl de 250A /7 5A a un rapport Tl de 50.

C/k : courant de démarrage du régulateur RVT. Il est usuellement fixé & une valeur égale
au 2/3 du courant du gradin (Qgradin) (voir paragraphe 4.3.1.1).

Il représente la valeur du seuil en courant pour que le RVT enclenche ou déclenche un
gradin. La valeur du C/k peut étre programmeée de 0.01 4 5.

L’exemple suivant montre I'effet d’'une valeur de C/k trop basse ayant pour conséquence
des commutations inutiles:

Q(kvar) A C/k trop bas Q(kvar) i C/k correct
CosPcible ? —— _|'_' CosPcible ?
T‘:‘: ] TEE 4+ .
Yy b v b v oy ‘v ts)

CION C2ON CION CAON CAOFF CAON CHOFF C1CN  C2ON  CION clon

Une valeur trop élevée du C/k conduira a I'enclenchement insuffisant de gradins afin
d’atteindre le cos j cible.

La valeur recommandée du C/k peut étre calculée par la formule suivante ou peut étre
lue dans le tableau ci-apres.

Formule

Réseau triphasé Réseau monophasé

Clk = 0.67 x Qgradin x 1000 Cl = 0.67 x Qgradin x 1000
\'3 x Vnom x rapport TC Vnom x rapport IC
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Table 2: Tableau des valeurs C/k pour un systéme triphasé a 400V

Valeur du gradin (kvar)

Rapport TC K

5 10 15 20 30 40 50 60 70 90 100 120
10/1 50/5 10 0.48 097 145 193 290 387 484
20/1 100/5 20 024 048 073 097 145 193 242 290 338 435 484
3071 150/5 30 016 032 048 064 097 129 161 193 226 290 322 387
40/1 200/5 40 012 024 036 048 073 0.97 121 145 169 218 242 290
60/1 300/5 60 0.08 016 024 032 048 064 081 097 113 145 161 193
80/1 400/5 80 0.06 012 012 024 036 048 060 0.73 085 1.09 121 145
100/1 500/5 100 0.05 010 015 0.19 029 039 048 058 068 087 0.97 116
120/1 600/5 120 0.04 0.08 0.12 0.16 024 032 040 048 056 0.73 0.81 0.97
160/1 800/5 160 0.03 0.06 0.09 0.12 018 0.24 030 0.36 0.42 054 0.60 0.73
200/1 1000/5 200 0.02 0.05 0.07 010 015 019 024 029 034 044 048 058
300/1 1500/5 300 0.02 0.03 005 0.06 0.0 013 016 019 023 029 0.30 0.39
400/1 2000/5 400 0.01 0.02 004 005 0.07 010 012 015 017 0.22 0.23 0.29
600/1 3000/5 600 0.01 0.02 002 003 0.05 0.06 008 010 011 015 015 0.19

Note:

Pour RVT12-3P, deux valeurs C/k sont disponibles: C/k 1ph et C/k 3ph; le RVT6/RVT12 a
une seule valeur C/k disponible.

La valeur C/k 3ph (ou C/Kk) est applicable pour les installations avec une, deux ou trois
TC (réseau triphasé équilibré); la valeur C/k 1ph est applicable pour les installations avec
trois TCs (réseau triphasé non-équilibré). On suppose que, pour un réseau triphasé non-
équilibré, un C/k 1ph unique est utilisé pour trois gradins monophasés individuels.

On suppose que tous les TCs connectés au RVT12-3P (deux ou trois TCs avec des types
de connexions différents) ont le méme rapport. Cependant, le gradin minimal pour le
condensateur monophasé et pour le condensateur triphasé peut étre différent; cela
entraine deux valeurs de TC différentes pour le RVT.

Déphasage (applicable au modele de base seulement): déphasage entre la tension et le
courant introduit par la connexion de mesure.

Sile RVT est connecté comme indiqué sur le schéma électrique décrit au paragraphe 2.4,
la valeur du déphasage est de 90° (valeur par défaut).

Pour d’autres connexions, la valeur du déphasage a programmer peut étre sélectionnée
sur base des schémas de I'annexe AG6.

Veuillez noter que le RVT peut adapter automatiquement le déphasage lors de la mise en
service automatique.

4.3.1.3 Parameétres de l'utilisateur
Départ & Parametres & Param. manuel & Param. utilisat.
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Les parametres utilisateur permettent a l'utilisateur de programmer les différentes
cibles de facteur de puissance et les délais des alarmes.

|“ Param. utilisat.

Cos ¥ cible

Cos ¥ puit

Cos ¥ alarme
Cos ¥ régén.
Délai d'alarme
Cos ¥ rég.nuit
DéLfin alarme

Figure 37: Paramétres utilisateur du RVT
Cos j cible: facteur de déplacement de puissance cible.
La valeur du cos j cible entrée peut étre comprise entre 0.70 inductif et 0.70 capacitif.
i indique un cos j inductif et - indique un cos j capacitif.
Cos j nuit: facteur de déplacement de puissance cible secondaire (désactivé par défaut).

Le basculement du cos j cible au cos j nuit cible est réalisé en appliquant un signal sur
I'entrée externe Optol du RVT (voir paragraphe 2.4.).

Cos ¥ nuit _ it [ Activée

Cos ¥ régén. _ i [ Activée
Cos ¥ rég.nuit _ Jiff

Figure 38: parameétres utilisateur du RVT. activation du facteur de puissance nuit et régén.

Cos j régen. : facteur de déplacement de puissance cible alternatif, activé lorsque le flux
de puissance est inversé: P < 0. (Désactivé par défaut).

Alarme: Les paramétres relatifs au cos j alarme sont décrits ci-dessous. :

La condition d’alarme sur le cos j est remplie lorsque : tous les gradins sont enclenchés
et que la valeur réelle du cos j est inférieure au seuil d’alarme cos j de telle sorte qu’au
moins un gradin est nécessaire.
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- Délai d’alarme: délai entre I'apparition de la condition d’alarme relative au cos j
et la fermeture effective du contact d’alarme.

- Dél.fin alarme: délai entre la disparition de la condition d’alarme relative au
cos j etl'ouverture du contact d’alarme.

- Cos j alarme : valeur du seuil

4.3.1.4 Protections et alertes
Départ & Parametres & Param. manuel & Protect./Alertes

Le RVT activera certains mécanismes quand des valeurs du systéme dépasseront
certains seuils. Le niveau des protections est plus sévere que celui des alertes.

|“ Protect./Alertes

Figure 39: programmation des protections et alertes du RVT

4.3.1.4.1 Protections

Prot. ¥min.

Prot. ¥Ymin. 9000 B
o : Prot. ¥max.
Prot. ¥max. 430,00 ¥
Prot.THD¥max.
o g o

Prob. THD¥max. | 10 oo

Prot.externe

Prot.externe

]
Prot.Max.Irms | A

Prot.Max.Irms

Figure 40: Programmation des protections du RVT

Seuils de protection : pour entrer les seuils de protection de sous-tension, de surtension,
de taux d’harmoniques prohibitifs, de températures et pour rendre possible une alarme
externe initiée par I'entrée 2 opto isolée. Le relais alarme fournit un contact NO et un
contact NC.

Dés qu’un seuil de protection est atteint, les actions suivantes se produisent:
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tous les gradins sont déclenchés

un message d’alarme apparait sur I'écran graphique

le contact d’alarme s’ouvre (NO ouvert / NC fermé)

I'icbne E est allumée

Note: si le signal externe IN2 (description au paragraphe 2.4.) est activé, tous les gradins
des condensateurs sont désactives et le paramétre Ext. Prot. conditionne le
comportement du relais d’alarme:

- Déconnexion et alarme
- Déconnexion seulement (pas d’alarme)

Lorsque I'événement a disparu, le RVT redémarre son fonctionnement normal apres un
certain délai.

Ce délai dépend du type d’événements. La procédure de redémarrage du RVT est décrite
en détail dans I'annexe A4.

Note: lorsque I'item “prot. Externe” est activée, une protection externe peut étre activée

en appliquant un signal au travers de I'entrée externe 2 du RVT (voir paragraphe 1.4.)

4.3.1.4.2Alertes

Le niveau d’alertes est plus bas que le niveau de protections. Quand un niveau d’alerte
est atteint, les actions suivantes vont se produire:

- le relais ventilateur/alerte est activé: le contact NO se fermera

- licébne D est allumée

|“ Alertes

Alerte ¥ min ¥
Alerte ¥ max ¥
Al. THD¥ max %o
Al Irms.Max A

Alerte ¥ min | Diésact

Alerte ¥ max

“OK”
=5

Al THDY max

Al Irms.Max

[7]e]eft0/1112% #» K r= W8

Figure 41: programmation des alertes du RVT

4.3.1.4.3Protections température
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Le RVT fournit 8 protections de température de la batterie grace a 8 sondes de
température. Chaque niveau de protection de la sonde de température peut étre
programmeé individuellement. Quand un de ces huit niveaux de protection de
température est atteint :

Prot.Max.T1
Prot.Max.TZ
Prot.Max.T3
Prot.Max.T4
Prot.Max.T5S
I Prot.Max.TE
Prot.Max.T7
| | Prot.Max.TE

tous les gradins sont déclenchés
un message d’alarme apparait sur I'écran graphique

le contact d’alarme s’ouvre (NO ouvert / NC fermé)

les icbnes E et E sont allumées

Prot.Max.T1

Prot.Max.T2
Prot.Max.T3
Prot.Max.T4
Prot.Max.T5
Prot.Max.Tb
Prot.Max.T7

EEee HAaD

Prot.Max.T3

3 L ea Ty s

Figure 42: programmation des protections température du RVT

4.3.1.4.4Alertes température

Le RVT fournit 8 protections de température de la batterie grace a 8 sondes de
température. Chaque niveau de protection de la sonde de température peut étre
programmeé individuellement. Quand un de ces huit niveaux de protection de
température est atteint :

- lerelais ventilateur/auxiliaire est activé: le contact NO se fermera

- licébne E est allumée

Alerte Temp. e &

T1 ventilat.
T2 ventilat.
T3 ventilat.
T4 ventilat.
T5 ventilat.
TG ventilat.
T7 ventilat.

T8 ventilat.

Alerte TH

T1 ventilat.
w T2 ventilat,
T3 ventilat.
-'? T4 ventilat.
T5 ventilat.
T6 ventilat,

T7 ventilat.

SAooboo6

18 ventilat.

Figure 43: programmation des alarmes température du RVT
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Note 1:le RVT est auto-protégé contre une sur-température interne de 85°C. Les actions
décrites ci-dessus se produisent quand la température interne dépasse le niveau de
protection.

Le RVT redémarre automatiquement lorsque la température interne redescend sous
80°C.

Note 2 : la protection contre les sur-températures est désactivée par défaut. Lorsqu’un
seuil est entré, le RVT vérifie les connexions des 8 sondes.

4.3.1.5 Restitution des valeurs par défaut
Départ & Parametres & Param. manuel & Restit.par défaut

|“ Restit.par défaut

ATTENTION:
L'opération suivant
des paramétres img

Etes-vous sir de vo|
les paramétres par

Pressez OK pour co
Quittez la fenétre p

Figure 44. restitution des parametres par défaut du RVT

En sélectionnant et validant I'item “Restit.par défaut”, toutes les valeurs des parametres
du RVT sont réinitialisées a leur valeur par défaut (d’'usine — voir le document séparé de
ce manuel accompagnant le RVT), excepté si I'item “Param. batt.” est verrouillé, auquel
cas, les parametres de la batterie ne sont pas modifiés.

Attention: des parametres importants peuvent étre perdus.

Remarque: avant de restituer les parameétres a leurs valeurs par défaut, veuillez-vous
assurer que:

- le RVT est non verrouillé (description aux paragraphes 3.2.4 et 4.3.1.1)
- le RVT est en mode programmation (SET) (description au paragraphe 3.2.2.)

4.3.2 Mise en service (mode SET)
Ce sous-menu permet a 'utilisateur de faire une mise en service automatique compléete

ou une mise en service guidée du régulateur.
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4.3.2.1 Mise en service automatique

Voir la section 3.4 pour plus d’'informations.

4.3.2.2 Mise en service guidée

Le RVT Le RVT propose une mise en service guidée. Les parameétres suivants doivent étre
encodés (voir le tableau ci-dessous)

Note:
Avant de réaliser une mise en service guidée, veuillez-vous assurer que:
1. le RVT est déverrouillé (description aux paragraphes 3.2.4 et 4.3.1.1)
2. le RVT est en mode programmation (SET) (description au paragraphe 3.2.2.)

3. si le secondaire du TC est court-circuité, n’oubliez pas de l'ouvrir apres avoir
connecteé I'alimentation du régulateur de facteur de puissance.

Parametres (a régler) de la mise en service guidée

Parametres Description
1Ph / 3Ph Type de connexion de la batterie et type de connexion de la mesure en
tension.

Rotation de phase Vérifier larotation de phase

Rapport TP Rapport du transformateur de tension externe.

Redirection des TP  Rediriger les entrées TP en cas de TP placées sur la mauvaise phase

Déphasage Déphasage entre la tension et le courant introduit par les connexions
de mesure. Le déphasage est de 90° (par défaut) lorsque le RVT est
connecté comme indiqué sur le schéma électrique (voir paragraphe
2.4). Pour les autres types de connexion, veuillez-vous référer a
'annexe A5.
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Rapport de Rapport du transformateur de tension externe

transformateur

V nominale Tension nominale de la batterie.

Délai encl. Délai d’enclenchement/déclenchement des gradins.

Délai décl.

Séquence Valeur relative de la puissance réactive connectée a chaque sortie.
Q gradin Plus petite différence de puissance réactive entre les gradins.

C/k Programmer le courant de départ

Cos j cible Facteur de déplacement de puissance cible.

4.3.2.3 Mise en service des sondes de température

Le RVT peut connecter jusqu’a huit sondes de température connectées a la suite 'une de
autre. Chaque sonde doit étre mise en service selon la procédure suivante avant de
pouvoir étre utilisée.

Chaque sonde doit étre reconnue individuellement:
- Connecter la sonde a I'entrée « sonde de température » du RVT
- Cliquer sur la ligne pour assigner un numéro de sonde
- Cliquer sur le bouton de départ
- Le RVT reconnait automatiquement I'adresse de la sonde
- Recommencer la méme procédure pour chaque sonde

Quand une des sondes a un probléme, on peut le solutionner en cliquant sur le bouton
effacer. Une adresse unique sera assignée a chaque sonde activée une fois la
reconnaissance terminée.

Figure 45: Auto-reconnaissance de la sonde de température
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- connecter chaque sonde successivement

1

poves pacron controuss RVT

4.4 Surveillance batterie

" Surveil. batt.

La surveillance batterie du RVT donne a l'utilisateur I'acces au diagnostic, aux alarmes
enregistrées, a la fonction de test et a I'horloge. Cela en fait un outil de diagnostic tres
utile.

Surveil. batt,

Bioo1112'h #s | <y -

Figure 46: Surveillance batterie
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4.4.1 Diagnostic
C’est la liste du nombre d’opérations de chaque contact depuis la fabrication du RVT.

Figure 47: Diagnostic

4.4.2 Fonction test

- Fonction test J

Ce sous-menu permet a l'utilisateur de tester chaque contact du RVT.

Test alarme: permet de tester le contact d’alarme
Test ventilat: permet de tester le contact du ventilateur

Test sorties: permet de tester chaque contact de sortie condensateur (le RVT tiendra
compte des délais d’enclenchement et déclenchement programmés)

[m Fonction test

Test alarme B Ouvert

Test yentilat. H Ouvert

“OK”

|sjow0ti1zh *s L r-Tu 08

Figure 48: Fonction test
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m Test sorties

Sorties

Ouvert

Ouverk

Ouvert

Duvert

Ouverk

Ouvert

000000000000 RLLELL

Figure 49: Test des sorties

Cliquer sur les cases pour enclencher/déclencher les contacts correspondants

m Test sorties

50rti;es

Duvert
Duvert

En cours...
Duvert

Duvert

Duvert

glo/w1112%h *s |

Avant de procéder a la fonction de test, assurez-vous que:
- le RVT est déverrouillé (description aux paragraphes 3.2.4 et 4.3.1.1)

- le RVT est en mode SET mode (description au paragraphe 3.2.2.)

4.4.3 Alarmes enregistrées
M

L’enregistrement des alarmes affiche les cinq derniers messages d’alarmes et le temps
écoulé depuis leur apparition.

m Alarmes enregistr. "'i . R '

Yrms trop haut

|
201003730 1343:23

Temp. ext. trop haute
207121 5:12:34

Pas d'alanme enreqistr.

Pas d'alanme enregistr.

Pas d'alarme enreqistr.

&

Figure 50: Enregistrement des alarmes
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4.4.4 Horloge

Horloge

Année
[ [1 7}
Jour
Heure
Minutes

Secondes

: _ 4E36_7 -ja_ 91011127 #+ | r+ | 5

Figure 51: Horloge du RVT

L’horloge continue a fonctionner méme quand le RVT n’est plus alimenté.

4.5 Communication

|“ Communication

[e]7]s[o[w/111za % F F-fu S

Le RVT fournit plusieurs méthodes de communication. Ce menu comprend la
configuration des langues, de l'unité de température, de I'écran, de I'Ethernet et du
Modbus. De plus amples informations concernant le Modbus, 'USB, le protocole TCP/IP
et la programmation se trouvent dans le manuel: 2GCS213013A0050 RVT
communication through Modbus, USB or TCPIP protocol.
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RS485 / Adaptateur Modbus

L’adaptateur Modbus est un appareil en option du régulateur RVT qui permet la
connexion du RVT a un systeme Modbus RS485. Le régulateur est considéré comme un
esclave dans le réseau Modbus.

Référez-vous au manuel 2GCS214013A0050-RVT Modbus RS485 adapter-User guide pour
de plus amples informations sur 'adaptateur Modbus RS485.

Fixing screw

7 zmn o TX - RX led’s
o
<4+—>
35mm
Screwed terminal for bus
Resistor cable connection
termination
switch ; 3
Extra depth to
—— the controller
max. 10mm

Attention: l'adaptateur Modbus RS485 est celui avec un texte de couleur

vy (alimentation 3.3V). Celui avec un texte de couleur Sadasi est réserveé aux

anciens modeles (alimentation 5V).

Cela signifie que le nouvel adaptateur Modbus n’est pas compatible avec I'ancien RVT.
Le vieil adaptateur Modbus ne peut pas étre connecté au nouvel RVT (avec écran tactile).

'RS485 MODBUS ADAPTER
|3
b\ )
R -3

Tx

|

S
o
L
A
T
1

0
N
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Ethernet /7 TCP/IP
Les connexions TCP/IP peuvent étre initiées soit localement soit a distance.
Le port TCP utilisé par défaut est 4250.

La connexion au RVT est un cable Ethernet RJ45 Cat5e.

€

Le RVT peut étre connecté directement & un LAN ou par internet.

usB
L’interface USB sert a présenter le RVT comme une interface en série sur son port USB.

L’ordinateur est connecté au moyen d’'un USB-A méle a un USB-Mini B méale.
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ATTENTION: La connexion USB du RVT n’est pas isolée. Il est obligatoire de connecter
la terre quand on utilise 'USB.

PS1 _sepvi tmssves N |1 L2 L3

PE2Z _supply 2 (10048000 T R NETWORK
ML1 3 3 A\ SUPPLY __
ML2 (s 0 e INIAELE " LOAD
s T

S — 1 %

k1

Al - 5 =

R v L .'I_I—'

. I = [

Cireme = M\ =

EJ RS4BE Maodbus Adapter L —

—
m 1..1-24".l'amcc
N2+
CAT I
ETHERMET
[OCK T
quﬁiiaiﬂwan v UsB2 ; Made In Belglem FFPE+PS
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4.5.1 Configuration Entrée/Sortie

Config. E/S |_'?_' [‘T

[1]2]3]a]s]e]7]a]o]t011/12h s & 7« = [ &

Figure 52: Configuration E/S du RVT

4.5.1.1 Modification des langues

Cinqg différentes langues peuvent étre sélectionnées pour dialoguer avec le RVT.

L'utilisateur doit revenir a I'écran de départ pour que la langue sélectionnée soit activée

[“ Modifier langue [_'?_' [‘T

English
Francais
Deutsch

Espaniol

.i.'.Eﬁ <¢ l:Fl :"r

e[7[a[ofw01iz'h % L (8

Figure 53: Sélection des langues du RVT

4.5.1.2 Unité de température

Ce menu fournit deux unités de température: Celsius et Fahrenheit.

L’'unité sélectionnée sera applicable dans toutes les autres mesures ou programmations
de température.
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4.5.1.3 Parametres de communication
Les connexions Modbus et Ethernet doivent étre configurées pour fonctionner
correctement.

Param.Com.

Communication déverr. .

7[8[ofw011/12h s Fr-F &

Figure 54: Programmation du protocole de communication du RVT

——

Mreses el
Débiten Sauds | TR
Parité Aucun |

Bit d*arrét

oK
[1]2][a]s][5]e[7]e]e 101112 #s ¥ = s W &

Figure 55: Programmation du protocole Modbus du RVT

L’adresse de I'esclave est celle utilisée par le maitre Modbus pour communiquer avec le
RVT.
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Le débit en Bauds, la parité, le bit d’arrét devront correspondre exactement aux
parametres de communication du maitre Modbus qui contrdle le réseau Modbus/RS485.

Le RVT a besoin d’'une adresse IP pour se connecter directement a un PC ou a un réseau
Ethernet.

L’adresse IP doit étre fixée ou entrée manuellement si le DHCP n’est pas actif. L’adresse
par défaut est 192.168.1.40.

Dans le cas ou une passerelle ou le réseau Ethernet LAN peut donner une adresse IP
automatiquement, DHCP doit étre programmé actif.

Exemples:

Exemple 1 : I'écran ci-dessous montre les parameétres par défaut pour une connexion
directe a un PC (noter que le PC doit étre configure conformément avec une adresse IP
fixée 192.168.1.1, masque sous-réseau of 255.255.255.0, DHCP désactive)

WSS Paraméetres Ethernet (W [RyEW

Adresse statique IP

e Tis [ — [

Masque statigue IP

755 1255 255 [0

GW IP statique

1]2]3]a]s]e[7]elo/0j11rzm *s FF- LS

Figure 56: Programmation du protocole TCP/IP

Exemple 2: I'écran ci-dessous montre les parameétres par défaut pour se connecter a un
réseau Ethernet (noter que le PC qui est également connecté a un LAN possede sa propre
adresse IP donnée par le réseau avec activation du DHCP)

m Paramétres Ethernet [ 3 X |

Adresse statique IP

Masque statique IP

B O GO

GV IP statique

L

FOK™

[7]a]efw1izh % Fr-u S
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Les détails des paramétres de communication sont disponibles dans le manuel:
2GCS213012A0050_RVT communication through Modbus, USB or TCPIP protocol.

Redémarrez le RVT pour l'initialiser avec ces paramétres.
4.5.2 Configurations Ethernet

Ce menu affiche I'adresse IP, masque et GW réelle du RVT.

Selon le statut DHCP, les informations affichées peuvent étre différentes.
L’écran ci-dessous donne le résultat pour les deux exemples ci-dessus:
Exemple 1: I'écran ci-dessous donne I'adresse IP réelle avec le DHCP désactivé.

[“ Config.Ethernet r"_"_j_ [—T
e L — e — — - — .I

Adresse sl:al:lque IP

Masque statique IP

T T =

GW IP statique

17 B 910"12'h 'F-n I ra I

Exemple 2: I'écran ci-dessous donne les parameétres réels avec une adresse IP
automatique et le DHCP active.

Adresse stathue P

Masque statique IP

s T Joso o |

GW IP statique

[7]e]o]w0[11112/h #s ¥ £« I

Les détails des paramétres de communications se trouvent dans le manuel
2GCS213013A0050_RVT communication through Modbus, USB or TCPIP protocol.
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4.5.3 Configuration d’écran
Ce menu aide l'utilisateur a ajuster les coordonnées XY de I'écran tactile ainsi que le
rétro-éclairage.

La calibration de I'écran n’est normalement pas nécessaire pour une utilisation
raisonnable de I'écran et dans des conditions d’environnement standards.

En cas de dérive des caractéristiques de I'écran tactile, l'utilisateur peut calibrer
manuellement les coordonnées XY nécessaires pour détecter I'activation des boutons.

ATTENTION: la calibration de I'écran doit étre faite avec précaution avec un bic ou un
stylo afin de marquer et détecter précisément les points de calibration!

Press here
{upper left position}

Runtime calibration, Runtime calibration,
please touch the screen please touch the screen
at the center of the ring. at the center of the ring.

Press here
(lower right position)

Le menu de réglage du rétro-éclairage programme l'intensité lumineuse par défaut
quand I'écran tactile est utilisé. Aprés 10 minutes sans toucher I'écran tactile, I'intensité
lumineuse revient a 10%.
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m Rétro-éclairage i X .

Miveau Rétro-éclairage u “

[1]2]3]a]s]e7]8]o 10/11/12"l s ¥ Fx i

4.5.4 A propos

———

Ce menu affiche la version du logiciel, le numéro de série, le numéro d’article et le type
du RVT.

m A propos du R¥T X

Numéro de série 123456
Numéro d*article 2GCAZ 91722  ADODAD
Type R¥YT R¥T12-3P

¥ersion de logiciel ¥1:26
¥2:1
¥Yi: 11
¥4:1

EEEE:“ 7lalofwi1112T ¢+ L rd T

455 Adresse Mac

Ce menu affiche 'adresse MAC physique du RVT.

[Wade Adresse MAC X

Adresse MALC

2 o I 2N BN EI

T|B|9[10/1112 T *» I rely 5
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Annexes

Al. Dimensions

1

| L] |

| = |

146

54,6
656

—

146

211

A2. Spécifications techniques

Types de RVT:

Fonctionnalité

RVT 6 /RVT 12

RVT 12-3P

Mesures 1/ 3 phase

1 entrée mesure de tension

1 entrée mesure de courant

3 entrées mesure de tension

3 entrées mesure de courant

Horloge Non Oui
Mesures d’énergie Non Oui
Connexion Ethernet Non Oui
Connexion hote USB Non Oui
Connexion périphérique USB Oui Oui
Entrées digitales Oui Oui
Relais alarme/ventilateur Oui Oui
Relais sortie 6 ou 12 12

Verrou Oui Oui
Connexion Modbus RS485 Oui Oui
Sondes de température externes Oui Oui




Systéme de mesure:

Systéme a micro-processeur pour réseaux monophaseés/triphasés équilibrés ou réseaux
déséquilibrés. Le contrble du facteur de puissance peut se faire par phase individuelle.

Tension d’alimentation:

De 100Vac a 460Vac

Consommation:

15 VA max.

Type de connexion:

Phase-phase ou phase-neutre pour réseau equilibré ou déséquilibré
Plage de tolérance:

+/- 10% sur les tensions d’alimentation indiquées.

Catégorie de mesure (selon IEC 61010-1) : CAT Il

Mesure de tension:

Jusqu’a 690Vac ou plus haut avec un transformateur de tension.
Précision:

1% fond d’échelle

Plage de fréquence:

45 ou 65 Hz (ajustement automatique a la fréquence du réseau).
Entrée en courant:

5A ou 1A (RMS) (T.C. de classe 1).

Impédance de I'entrée de courant:

<0.1 Ohm.

Coupure de réseau:

En cas de coupure de réseau supérieure a 20ms, le régulateur déconnecte
automatiquement les condensateurs.

Nombre de sorties:
RVT6/RVT12 modele de base: programmable de 6 & 12 sorties
RVT12-3P modele triphasé: programmable jusqu’a 12 sorties
Caractéristiques des contacts de sortie:
- Courant nominal permanent: 1.5A (ac) — 0.3A (110V dc).
- Courant de créte maximum: 8A.
- Tension maximum: 440 Vac.

- Les sorties A-A sont dimensionnées pour un courant permanent de 18A
(9A/contact).
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Caractéristiques du contact d’alarme: (contact libre de potentiel)
- Un contact normalement fermé et un contact normalement ouvert.
- Courant nominal permanent: 1.5A (ac).
- Tension: 250Vac (tension de coupure max. : 440Vac).
Caractéristiques du contact de ventilateur : (contact libre de potentiel)
- Contact normalement ouvert.
- Courant nominal permanent: 1.5A (ac).
- Tension: 250Vac (tension de coupure max.: 440Vac).
Paramétrage du facteur de puissance:
De 0.7 inductif a 0.7 capacitif.
C/k:
- De0.01a5A.
- Ajustement automatique.
Séquences d’enclenchement:
1:1:1:101 01 - 102:2:2:2:.. 2 - 1:2:4:4:4:.. 4
1:2:4:8:8... :8 - 1:1:2:2:2:.. :2 - 1:1:2:4:4:.. 4
1:1:2:4:8:.. :8 - 1:2:3:3:3:.. :3- 1:2:3:6:6:.. :6
1:1:2:3:3:.. :3- 1:1:2:3:6:.. :6
ainsi que toutes autres séquences (personnalisable).
Connexion Ethernet 10/100 Base-T:
Connexion a un PC ou a un LAN au moyen du protocole TCP/IP
Isolation électrique entre le RVT et les signaux RJ45: 1500Vrms
Modbus débit en bauds:
300 - 600 - 1200 - 2400 - 4800 - 9600 - 19200 - 38400 - 57600
Connexion CAN:
Interface support CAN 2.0B (pour utilisation future)
Connexion de I'entrée pour la sonde de température:
Seulement 2 contacts utilisant le protocole 1-wire.
- Alimentation parasitaire (pas besoin d’'une alimentation externe)
- Connexion de nceuds supplémentaires en chaine
- Connexion de 8 sondes de tempeérature
- 8 meétres maximum entre le RVT et la sonde de température ou entre les sondes

- Longueur maximum de 64 métres
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- Mesure les températures de -55°C a +125°C (-67°F a +257°F)
- Précision de +/-0.5°C de -10°C a +85°C
- Montage en rail DIN

- Connexion au RVT avec deux fils, un cable de télécommunication de Catégorie 1
pair torsadé

Configuration des gradins:

Automatique, fixe, désactivé.

Affichage:

Ecran tactile multicolore QVGA 320 x 240 pixels.
Rétro-éclairage ajustable

Temps de commutation entre gradins:
Programmable de 1 seconde a 18 heures.
Fonction de sauvegarde:

Tous les paramétres programmeés et les modes sont sauvés dans une mémoire non
volatile.

Adaptation automatique au sens de rotation des phases et a la connexion du
transformateur de courant.

Adaptation automatique des sorties Tl.

La mesure de la puissance réactive nécessaire a la compensation du facteur de
puissance est insensible & la présence d’harmoniques.

Travaille en mode passif et régénératif (fonctionnement en quatre quadrants).
Température de fonctionnement:

De -20°Ca70°C.

Température de stockage:

De-30°Ca85°C.

Montage: en position verticale.

Dimensions:

Face avant: 146 x 146 mm (HxW)

Face arriére: 205 x 135 mm

Dimensions totales: 146 x 211 x 67 mm (HxWxD)
Dimensions de découpe: 138 x 138 mm (H x W)
Poids:

650 g (non emballé).

Connecteur:
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Type “Cage Clamp” (cable mono-brin 2.5mm?).
Protection face avant:

IP 43 (IP54 sur demande).

Humidité relative:

Maximum 95%; non-condensant.

Marquage CE.

A3. Test et détection de pannes

Tests

Apres l'installation de la batterie automatique de condensateurs et la programmation
des parameétres du RVT, les tests suivants peuvent étre effectués en fonction de la
charge active.

A. Pas de charge ou cos j =1 ou charge capacitive (entrer le cos j cible a 0.95 inductif)
1. Sélectionnez le mode manuel

2. Ajoutez 2 gradins ou plus.

3. Sélectionnez le mode automatique

Tous les gradins doivent se déclencher avec un délai entre chaque gradin égal au temps
de déclenchement programmeé.

Si tous les gradins ne se sont pas déclenchés, vérifiez les points suivants:
- Est-ce qu’'une charge inductive a été connectée?

- Est-ce que le bon rapport C/k et/ou la valeur de gradin a (ont) été bien
programmeée(s)? (Il est recommandé de régler la valeur du C/k légérement
supérieure a la valeur calculée).

B. Charge inductive
1. Entrezlecos jcibleal
2. Sélectionnez le mode automatique

Les gradins vont étre maintenant automatiquement enclenchés afin de compenser la
charge inductive. (Le régulateur ne réagira pas si le courant inductif est inférieur a la
valeur C/k programmeée. Dans ce cas, réalisez les tests selon A).

Si tous les gradins sont enclenchés et qu'’il y a toujours une demande pour des gradins
supplémentaires, alors vérifiez la programmation de la valeur C/k. Si cette valeur est
correcte, alors la valeur de la puissance réactive que peut fournir la batterie est trop
faible pour compenser jusqu’a une valeur de cos j = 1. Sélectionnez une valeur de cos j
cible plus basse.

Lorsqu’un gradin est enclenché et déclenché de maniére répétitive, cela signifie que la
valeur C/k programmée est trop faible (a moins que la charge varie réellement de
maniére périodique avec un délai égal au temps de commutation).
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Détection de pannes

Probléeme

Action(s) recommandée(s)

Le régulateur est connecté mais ne
fonctionne pas (rien sur I'écran)

Vérifiez la tension et les fusibles.

Le régulateur n’enclenche ni ne
déclenche des gradins bien qu’il y ait
une charge inductive variable
considérable.

Vérifiez que le régulateur est en mode automatique
(AUTO).

Vérifiez la valeur du déphasage et la valeur du C/k.

Vérifiez que le pontage en court-circuit du T.C. est
enlevé

Le régulateur ne semble enclencher
aucun gradin.

Attendez le délai d’enclenchement entre chaque
enclenchement et/ou le délai de réinitialisation aprées
une mise hors tension.

Le cos j cible n’est pas atteint.

A faible charge ou hors charge, un faible facteur de
puissance peut correspondre a un trés petit courant
inductif. Le gradin correspondant est trop important
par rapport a la demande. Si le cos j moyen sur une
période de temps est trop bas, le cos j cible peut
étre augmenté.

Tous les gradins sont enclenchés
bien que la demande en puissance
réactive est relativement basse.

Vérifiez la programmation de la rotation des phases
et de la valeur du C/k.

Aprés l'arrét de la mise en service automatique, le régulateur affiche un des messages

suivants :

Messages lors d’'une mise en service

automatique

Action(s) recommandée(s)

La rotation de phase est détectée
mauvaise. Les phases L2 et L3
seront inversées automatiquement.

Pressez OK pour valider

Pressez OK.

Erreur: taille de gradin trop petite

Adaptez la taille du gradin ou le rapport du TI.

Erreur: le Tl ne détecte aucun
courant

Vérifiez que le pont de court-circuit du Tl est retiré,
que les connections du Tl sont correctement soudées
et redémarrez la mise en service automatique.

Erreur: la charge change trop
rapidement

Redémarrez la procédure de mise en service
automatique avec des conditions plus stables ou
programmez les paramétres manuellement.

Erreur: Trop grande dispersion de
phase dans I'entrée n®° ‘X' 'Y’ ‘'Z’

Pour chaque entrée de Tl et pour chaque sortie, la
reconnaissance de phase est faite et la dispersion de
phase est vérifiée.

Vérifiez les connections des condensateurs et des
contacteurs.

Vérifiez les courants des condensateurs pour chaque
phase.

Erreur: Aumoins 2 Tl mesurent le
méme courant de ligne

Vérifiez I'installation des TI.
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Erreur: Pas assez de courant dans Vérifiez que le pont de court-circuit du Tl est retiré,
I'entrée n° que les connections du Tl sont correctement soudées
et redémarrez la mise en service automatique.

iX! lY! iZ'I

Erreur: Déphasage inconsistant Vérifiez les connections des Tl et l'installation.
Vérifiez les connections des condensateurs et des
contacteurs.
Vérifiez les courants des condensateurs pour chaque
phase.

Erreur: Gradin déséquilibré ou Vérifiez que les rapports des Tl ont la méme valeur.

rapport de Tl différent détecté pour

. o Vérifiez les connections des condensateurs et des
les sortiesn

contacteurs.
‘A"'B’‘'C''D’... -
Vérifiez les courants des condensateurs pour chaque
phase.
Erreur: Trop grande différence de Vérifiez la séquence et la valeur de la puissance
gradins réactive par sortie.

A4. Procédure de redémarrage apres disparition d’'une alarme

Dés gu’un seuil de protection est atteint (voir paragraphe 4.3.1.4.1) ou lorsque la
température interne est supérieure a 85°C:

- tous les gradins sont déclenchés,
- un message d’alarme apparait sur I'écran graphique,
- le contact d’alarme se ferme,

Lorsque la condition d’alarme disparait, le RVT redémarre automatiquement.
La procédure de redémarrage dépend du type d’événement qui a provoqué l'alarme,
comme cela est décrit dans le tableau ci-dessous:

Comportement lors du redémarrage du RVT aprés disparition de

Evénement e o
I'événement
- Ouvre le contact d’alarme immédiatement
Urms < prot. Umin - Reprend un comportement normal aprés un délai égal au délai

d’enclenchement (délai encl.) (*)

- Reprend un comportement normal aprés un délai égal au délai

Mise hors tension N ..
d’initialisation (délai init.) (*)

- Ouvre le contact d’alarme immédiatement

Urms > prot. Umax - Reprend un comportement normal aprés un délai égal au délai
d’enclenchement (délai encl.) (*)

- L’événement est considéré comme fini lorsque Temp interne < 80°C

. R - Ouvre le contact d’alarme immédiatement
Temp interne > 85°C
- Reprend un comportement normal aprés un délai égal au délai

d’enclenchement (délai encl.) (*)

Une des huit sondes de

température T > son - Ouvre le relai d'alarme immédiatement
niveau de protection (sonde de température externe en option T1-8)
max.
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- Reprend un comportement normal aprés un délai égal au délai
d’enclenchement (délai encl.) (*)

- Ouvre le contact d’alarme immédiatement

- Reprend un comportement normal aprés un délai égal au délai
d’enclenchement (délai encl.) (*).

Protection contre les phénomeénes de battement : Sile méme
événement se produit dans I'heure, le RVT reprendra son
comportement normal aprés un temps égal a 2x le délai
d’enclenchement (délai encl.). Si le méme événement se produit a
nouveau dans I'heure, le temps avant le redémarrage sera doublé, soit
4 x le délai d’enclenchement (délai encl.), et ainsi de suite jusqu’a un
maximum d’une heure. Cette régle permet d’éviter tout phénomeéne de
battement qui serait di a un phénoméne de résonance.

THDV > prot. THDV max

- Ouvre le contact d’alarme immédiatement

Entrée externe active - Reprend un comportement normal aprés un délai égal au délai
d’enclenchement (délai encl.) (*)

(*) Pour plus d’informations concernant le délai d’initialisation (délai init.) et le délai
d’enclenchement (délai encl.), une description compléte se trouve au paragraphe 4.3.1.1.

A5. Connexions de l'alimentation et de la mesure en tension

Cette annexe donne une fagon pratique de connecter la mesure en tension au RVT
lorsqu'elle est identique a la tension d'alimentation du RVT.

Description

Comme indiqué sur la Figure 57, le RVT a deux terminaux pour son alimentation en
tension et trois autres terminaux pour la mesure de la tension.

Le RVT n'utilise pas son alimentation en tension afin de réaliser la mesure de tension. La
mesure en tension est réalisée uniquement via les terminaux de la mesure en tension.
Lorsque l'alimentation en tension du RVT et la mesure de la tension ont la méme source,
un pontage entre les terminaux correspondants peut étre réalisé:

Alimentation en tension de 100
VAc jusqu'a 460Vac

Figure 57:Terminaux
Réalisation du pontage (proposition pratique)

Etant donné l'espace limité, il n'est pas possible d'insérer deux cables dans un seul
terminal. En conséquence, différentes méthodes peuvent étre utilisées afin de connecter
deux fils @ un méme terminal.

Plusieurs solutions pratiques existent pour réaliser cette connexion correctement. Une
de ces solutions est décrite sur la Figure 58.
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Sur chaque céble d'alimentation en tension, un connecteur a double entrée doit étre
utilisé afin d'insérer un second céble nécessaire pour réaliser le pontage.

Les connecteurs proposés et la pince nécessaire pour les fixer sont généralement
disponibles dans le monde entier.

Veuillez noter qu'avec ces connecteurs, des cables de méme diamétre doivent étre
utilisé. Deux connecteurs doivent étre logiquement utilisés et le résultat est montré ci-
dessous.

Figure 58: Pontage

A6. Tableau des connexions et déphasages associés (applicable au
modéle de base)

Connexion triphasée (phase - phase)

La tension est mesurée entre L2 et L3

L1 v v
L1 L2 L2 L2 L3 L2
Directe L3 charge 0 Directe L3 charge -30 Directe L3 charge -150
RVT RVT RVT
u u —_
L1 L2 L2 L2 ver L3 L2
Inversée | charge -90 Inversée | u 1 charge 150 Inversée | w3 charge 30
ol uaf & w2 gl 2l sl o
RVT RVT RVT
Connexion triphasée (phase - neutre)
La tension est mesurée entre L1 et le neutre
L L L1
L1 L2 L2 L2 L3 L2
Directe L3 charge 0 Directe L3 charge -120 Directe L3 charge 120
R 7 T [T N
RVT RVT RVT
L1 L1 L1
L1 L2 L2 L2 - L3 L2
Inversée | charge 180 Inversée | v Il charge 60 Inversée | s charge -60
[ e Ne-snn--| T N--
RVT RVT
Connexion monophasée
L1 K]
L1 L2 L2 L2
Directe LOAD 0 Directe charge 180
12| 13 k| 1 L2 L3] km
RVT RVT
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A7. Type de connexion Tl et cablage des Tl sur les terminaux du
régulateur

Connection type RVT 12-3P RVT6/RVT 12  Phase shift Voltages Currents Compensation type
Name Sch ic C ion Ci i dj L12 L23 L31 | LIN L2N L3N|L1 L2 L3 N | Funca' FullC1? Mixed C3+C1
ML1 NC.
L2 ML2 L2 ML2 M 7]
ML3 ML3 ol £
Ly N L NG, O° by default a a
1PhaLLl 2 cr K (see phase shift 2 : S - e yes E
K] cT ki h u u
H nc lable) r r
Ik22 N.g. e e
N.C.
K3 NC. g %
13
ML1 N.C.
Lz ML2 L2 ML2 M M
. - ML3 ML3 2 e
12 g N = NG, 90° by default a a
3Ph-1LL1 L3 ::: K1 cT K (see phase shift » - s yes - -
cT 1 ¥ Y
n ne. table) r r
N E N.g: e e
N.C.
3 NE. g =
13
ML1 N.C.
u ML2 U mg h: M
L —e—O— ML3 %
e 1 Y |IN 4 N NC. 0° by default a a
3Ph-1LN1 I — cr K (see phase shift = ¥ yes - -
cr L I u i
" Ne. table) r r
N —— k2 N.C. e e
12 N.C. d 4
k3 N.C.
13
L1 ML1 c c G c
T L2 ML2 M M M a a a MMM a
1 I
2 o - T I O R
3Ph-3LL3 Ls N N (Adjust B E s u u u s 5 s u - o ag
o cT1 :‘1’ - phase rotation u u u ! ! ! u u u ! ¥ ¥ ¥
S oot r r r a a a [ I r a
o2 Ik22 - CT redirection ) . ol i ! " i . i e 3
a3 ¢ d d e e e d | e d e
gl i3 d d d d
8] ML1 c c c <
iz ML2 M M M = a a |m m =
1 1 1 1
i e “NJ i 0° by default s f a2l = ElEls|«
(Adjust : g s u u w s |%| v
L2 =
SRh-3LES & % et y - phase rotation u u u i 1 e w0 3 yes yes yes
- . - g T f a a a r r a
cT2 :;2 CT redirection ) % % L ( . g Z |ud :
K3 a d d e e e 4 d e
3 d d d d
] ML1 c B c c
L2 ML2 a a a M ] M M MM a
|
[ e o 0° by defaul o & ozl|lad 8 F|E|E|E| s
L2 fal N (Adjust u u u s s s 5 | B s u
" %) =
3Ph-3LN3 3 PR i ;‘11 Sobasealanon i | I u i i il i | yes yes yes
¥ a a a r 3 r ; [ " a
N I cT2 E CT redirection ) t 1 | e e e e e e t
cT3 K3 e e e d d d d d d e
3 d d d d
ML1 c
2 ML2 M M MM a
L S L3 ML3 ] e e e |
L2 N 0° by default 2 & & L s
PhALLE U Ij - i - (Adjust : TR E S oves | ves yes
L‘z - CT redirection ) 7 el e i o
N cT2 2 e ¢ e e 1
K3 d d d d &
€T3
13 d
ML1 &
L ML2 M M M M a
L1 ML3 e e e e I
—5—
B +—2B—|n N 0° by default > 3| :
3Ph-ILN3 LB | :<11 - (Adjust . i & | % o | yes yes yes
K2 - CT redirection ) r I3 r r a
N _g cT2 B e e e e 1
o Ea d 4 4 ¢ e
d
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A8. Contrdle du facteur de puissance phase par phase individuellement
(valable pour le modéle triphasé RVT12-3P)

Par défaut, seul le modele « 12 sorties » est disponible pour le contréle du facteur de
puissance individuel.

Comme dans le RVT de base, la compensation du facteur de puissance se fait en
comparant la valeur de C/k a la mesure du courant réactif fondamental.

Le contrdle se fait de différentes fagons en fonction du type de connexion (voir A7. Type
de connexion Tl et cablage des Tl sur les terminaux du régulateur) et du type de gradins
de sortie (gradins mono ou triphasés).

En se référant au type de connexion (voir A7. Type de connexion Tl et cablage des Tl sur
les terminaux du régulateur) :

wPh- xLyz ou:

w signifie un réseau mono ou triphasé

x est le nombre de mesures de tension

y signifie une connexion ligne a ligne ou ligne a neutre
z est le nombre de Tl utilisés

Type de contrble wPh-1Ly1 (uniquement un TI)

Pour résumer, si seul un Tl est utilisé, le contréle se fait en fonction du Tl en phase L1 (ou
laligne ou le Tl est placé).

Type de contrdle 3Ph-xLy2 et 3Ph-xLy3 (2 ou 3 Tl)

Si plus d’'un Tl est utilisé, la stratégie de contrdle suit un principe simple et efficace pour
permettre de traiter toutes les sorties de facon compléte. La stratégie suivante est
implémentée:

Stratégie d’enclenchement d’un réseau non équilibré:

Attente du délai d’enclenchement et calcul du courant réactif dans les phases L1, L2, et
L3, en fonction du parametre Normal / Intégral.

Evaluation des sorties triphasées a enclencher ou a déclencher au minimum
Evaluation des sorties monophasées a enclencher ou a déclencher

Si un bloc de sorties monophasées (déja enclenchées et a enclencher) peut étre transféré
vers un gradin triphasé, la préférence est donnée a I'enclenchement du gradin triphasé

Enclencher ou déclencher en fonction des parameétres Progressif / Direct, Linéaire /
Circulaire

Quelques exemples représentatifs sont fournis ci-dessous:
- 12 condensateurs monophasés/ 1 Tl (1Ph-1LL1 uniquement)

ale contrble se fait au travers du Tl dans la phase ou il est placé
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ale parametre C/k triphasé est utilisé pour I'enclenchement des gradins (équivalent
au parametre C/k pour les RVT de base 6 ou 12)

- 12 condensateurs triphasés /7 1 Tl (3Ph-1Ly1 uniquement)
ale contrble se fait au travers du Tl dans la phase ou il est placé

ale parametre C/k triphasé est utilisé pour I'enclenchement des gradins (équivalent
au parametre C/k pour les RVT de base 6 ou 12)

- 12 condensateurs triphasés 7 2 ou 3 Tl (3Ph-3LL2 or 3Ph-xLy3 uniquement)

a Le contrble se fait au travers du TI1 dans la phase 1, du T2 dans la phase 2, du TI3
dans la phase 3

ale contrble se fait en fonction de la stratégie d’enclenchement d’un réseau non
équilibré
ale paramétre C/k triphasé est utilisé pour I'enclenchement des gradins triphasés

- 3 condensateurs monophasés connectés entre L-N / 2 ou 3 Tl (3Ph-3LL2 ou 3Ph-
xLy3 uniquement)

a Le contrble se fait au travers du TI1 dans la phase 1, du T2 dans la phase 2, du TI3
dans la phase 3

a Le contrdle se fait en fonction de la stratégie d’enclenchement d’'un réseau non
équilibreé
a Le parameétre C/k monophasé est utilisé pour I'enclenchement des gradins

monophaseés

- condensateurs triphasés + 2*3 condensateurs monophasés connectés entre L-
N/ 20u3TI(3Ph-3LL2 or 3Ph-xLy3 only)

a Le contrble se fait au travers du TI1 dans la phase 1, du T2 dans la phase 2, du TI3
dans la phase 3

a Le contrdle se fait en fonction de la stratégie d’enclenchement d’un réseau non
équilibreé
a Le parameétre C/k monophasé est utilisé pour I'enclenchement des gradins

monophasés

a Le parametre C/k triphasé est utilisé pour I'enclenchement des gradins triphasés

A9. Recyclage

Ce symbole visible sur le produit ou sa documentation indique qu’il ne doit pas étre jeté
avec les autres déchets ménagers ala fin de sa durée de vie. Pour prévenir les dommages
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possibles sur I'environnement ou la santé humaine suite au dépot incontrélé de déchets,
veuillez le séparer des autres types de déchets et le recycler de fagon responsable afin
de promouvoir la réutilisation durable des ressources matérielles.

Les particuliers sont invités a contacter le distributeur leur ayant vendu le produit ou
aupres de leur bureau administratif local pour savoir ou et comment ils peuvent recycler
leur produit.

Les professionnels sont invités a contacter leur fournisseur et vérifier les termes et
conditions du contrat d’achat. Ce produit ne doit pas étre mélangé avec d’autres déchets
commerciaux en conformité avec la directive WEEE (waste electrical and electronic

equipment).

Ce produit ne contient aucune substance dangereuse et est conforme avec la directive
ROHS (Restriction of the Use of Certain Hazardous Substances).

L’élimination des piles usagées doit étre effectuée en conformité avec la réglementation
nationale sur I'élimination des piles (Battery Directive).

Les cartes électroniques doivent étre recyclées selon la réglementation locale.
Les boitiers en plastique et autres pieces doivent étre recyclés séparément.

Ce produit contient une pile CR2032 Li-MnO2. Cette batterie ne peut pas étre remplacée.
Pour le recyclage, la batterie peut étre retirée et jetée aprés I'ouverture du boftier en
plastique (4 vis au dos du produit).

A10. Additional provision on Open Source Software:

The product contains — in part — some free software (software licensed in a way that
ensures your freedom to run, copy, distribute, study, change and improve the software).
The following products are concerned : Linux-2.6.30.1 which is subject to "GNU General
Public License", Version 2, busybox-1.15.3 which is subject to "GNU General Public
License", Version 2, dropbear-0.48.1 which is subject to "GNU General Public License",
Version 2, iana-etc-2.20 which is subject to "GNU General Public License", Version 2, mtd-
utils-1.2.0 which is subject to "GNU General Public License", Version 2, u-boot-1.3.4 which
is subject to "GNU General Public License", Version 2, ifplugd-0.28 which is subject to
"GNU General Public License", Version 2, AT91Bootstrapl.9 which is subject to "GNU
General Public License", Version 2, and uClibc v 0.9.29 which is subject "GNU Lesser
General Public License", Version 2.1,(purchaser or user shall not be prohibited to modify
libraries provided under Lesser General Public License (version 2.1) and/or to reverse
engineer such libraries for debugging such modifications).

These software products which are free (i.e., freedom-respecting - see
http://www.gnu.org/philosophy/free-sw.html for more details) software programs
developed by the Free Software Foundation, a separate not-for-profit organization. If
we distributed any of these free software programs to you, we want you to know that
you were granted a license to that software under the terms of either the GNU General
Public
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License or GNU Lesser General Public License (“Licenses”; copies of which are available
from http://www.gnu.org/licenses/licenses.html). The Licenses allow you to freely copy
modify and redistribute those softwares. Those softwares are available on
http://search-
ext.abb.com/LibraryDownloadManager/Default.aspx?resource=http://www05.abb.co
m/global/scot/scot209.nsf/veritydisplay/96797337ffab5ad0c12578b0003db334/%file
/2GCS705011A0050 RVT%200SS%20software.zip
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Bitte zuerst lesen

Zu diesem Handbuch

Dieses Handbuch wurde so gestaltet, daf’ es lhnen hilft, den RVT-Blindleistungsregler
schnell zu installieren und in Betrieb zu nehmen.

Warnung

Achtung, Gefahr: Dieses Symbol ist ein Warnhinweis, der auf wichtige Informationen
aufmerksam macht

Lesen Sie diese Anleitung vor der Installation und Inbetriebnahme des RVT-
insbesondere die Sicherheitshinweise - bitte sorgfaltig durch. Halten Sie diese Anleitung
jederzeit fur alle Personen bereit, die mit der Installation, Wartung und dem Betrieb
betraut Sind.

Sicherheit

Der RVT erfullt die europaische Richtlinie LVD 2006/95/EG.

Achtung, Gefahr durch elektrischen Strom: Dieses Symbol warnt, wenn
Sicherheitsinformationen gegeben werden, die unbedingt beachtet werden muissen

Die Installation, Wartung und der Betrieb des RVT-Blindleistungsreglers darf nur durch
entsprechend qualifizierte Elektrofachkrafte vorgenommen werden.Fihren Sie keinerlei
Arbeiten bei angelegter Spannung aus.Bei Staubablagerung mit einem trockenen Tuch
reinigen. Kein Scheuermittel, Losungsmittel oder Alkohol verwenden.Offnen Sie nicht
das Gehause des RVT-Blindleistungsreglers. Im Gehduseinneren befinden sich keine
wartungsfahigen Teile.Schalten Sie die Stromversorgung ab, bevor Sie die Sicherung
ersetzen.Der RVT-Blindleistungsregler wird an einem Stromwandler (,CT“ fur Current
Transformer) angeschlossen. Trennen Sie den Anschlu? an dem Stromwandler nicht,
solange Sie nicht sichergestellt haben, dalR dieser kurzgeschlossen oder an eine andere
parallele Last mit ausreichend geringer Impedanz angeschlossen ist. Die
Nichtbeachtung dieses Hinweises kann gefahrliche Uberspannungen zur Folge
haben.Verwenden Sie dieses Produkt nicht fir einen anderen als den urspriinglich
vorgesehenen Zweck
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Elektromagnetische Vertraglichkeit

Dieser Blindleistungsregler wurde auf seine Konformitat mit den EG-Richtlinien fir
Elektromagnetische Vertraglichkeit (EMV 2004/108/EC) fur den Betrieb bei 50Hz
gepriuft und entsprechend mit dem CE-Zeichen versehen.

Wenn ein Gerét in ein System eingesetzt wird, kdnnen EG-Richtlinien mdglicherweise
erfordern, da das gesamte System auf seine Konformitat hinsichtlich der EMV zu prifen
ist.Durch Berlcksichtigung folgender Richtlinien kann die EMV-Vertraglichkeit eines
Systems verbessert werden: Metallgehause verbessern generell die EMV-Vertraglichkeit.

1. Fuhren Sie Kabel abseits von Offnungen im Gehause.
2. Fuhren Sie Kabel nahe an geerdeten Metallteilen entlang.

3. Setzen Sie je nach Bedarf mehrfache Erdungslaschen fur Turen und andere
Gehauseteile ein.

4.Vermeiden Sie Erdungsibergangswiderstande
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1 Grundsatzliches Uber den Regler

1.1 Inhalt dieses Abschnittes

In diesem Kapitel wird eine allgemeine Beschreibung des RVT-Blindleistungsreglers
gegeben. Es werden die grundlegende Struktur des Reglers, seine Hauptkennzeichen
und sein bertihrungsempfindliches Bedienfeld erlautert.

1.2 Einleistungsstarker, individuell steuerbarer Drehstrom-
Blindleistungsregler

Der RVT leistet eine Kompensation des Leistungsfaktors in symmetrisch wie in
unsymmetrisch belasteten Netzen. Der RVT-Leistungsregler ist in zwei verschiedenen
Modellen lieferbar: dem RVT-Grundmodell RVT6/RVT12 und dem RVT-Drehstrom-Modell
RVT12-3P. Das Grundmodell ist volistandig ruckwartskompatibel zu vorherigen RVT-
Reglern mit 6 oder 12 Ausgangen, was fur ein symmetrisch belastetes Drehstromnetz
oder ein Einphasennetz (Phase-Phase) zutrifft. Das Drehstrom-Modell RVT12-3P ist eine
leistungsstarkere Ausfiihrung mit Funktionen zur individuellen Leistungsfaktorregelung
dank dreier Strommessungen fir jede Phase. Das Drehstrom-Modell RVT12-3P gibt es
nur mit 12 Ausgéngen.

Der RVT kann auch als automatische Blindleistungs-Kompensationsanlage eingesetzt
werden. Genaue Angaben zum Anschluss des RVT an eine Kompensationsanlage finden
Sieunter 4.3.1.1.

1.3 RVT Hauptkennzeichen

1.3.1Regelung des Leistungsfaktor

Der RVT-Blindleistungsregler ist die Steuereinheit einer automatischen Blindleistungs-
Kompensationsanlage, der die reaktive Leistungskompensation in einer Anlage mit
vorwiegend induktiven Lasten Ubernimmt. Er steuert das Schalten der
Kondensatorstufen mit Blick auf die Einhaltung eines benutzerseitig eingestellten cos j
-Sollwertes.

- Alle Schaltparameter kbnnen automatisch oder manuell programmiert werden
(Erlauterung in den Abschnitten 4.3.2 und 4.3.1)

- Zusatzlich zum cos j -Sollwert (HT) konnen der NT cos J -Sollwert
(Nachteinstellung) und der cos Jj -Sollwert fir Generatorbetrieb
(Wirkleistungsrickspeisung) programmiert werden (ErlAuterung in Abschnitt
4.3.1.3).

- Beim Drehstrom-Modell RVT12-3P kann der Regler fur das Schalten einphasiger
Kondensatorstufen in einem unsymmetrisch belasteten Netz programmiert
werden. Diese Funktion dient dazu, einen geringen Leistungsfaktor in jeder Phase
einzeln zu korrigieren; zum Beispiel den Leistungsfaktor 0,6 in Phase 1, den
Leistungsfaktor 0,8 in Phase 2 und den Leistungsfaktor 0,95 in Phase 3. Dies ist
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sehr vorteilhaft in Wohn- und Gewerbegebieten, wo die Drehstromlast aufgrund
vieler einphasiger Lasten unsymmetrisch sein kann.

1.3.2Messwerte und Uberwachung

Messungen (Erlauterung in Abschnitt 4.2).

Schutz gegen unerwartete Phanomene und/oder unbefugte Benutzung
(Erlauterung in den Abschnitten 3.2.4 und 4.3.1.1.

Speicherung von Messwerten und Alarmmeldungen basierend auf einer
Echtzeituhr (Erlauterung in den Abschnitten 4.2.5 und 4.4).

Uberwachung und Priifung des Stufenausgange (Erlauterung in den Abschnitten
4.4.2 und 4.4).

Temperaturmessungen: Maximal acht Temperaturfihler kénnen in Reihe
geschaltet werden (Beschreibung in Abschnitt 4.3.1.4.3).

1.3.3Kommunikation

Modbus-Anschluss (ein Modbus RS485-Adapter ist erforderlich)
USB-Anschluss (kompatibel zu USB 2.0 Spezifikationen)
TCP/IP-Netzwerkschnittstelle

CAN 2.0 mit bis zu 32 erweiterten Ausgéngen. Die Hardware kann dies in der
aktuellen Ausfihrung des RVT, die Software wird in der Zukunft implementiert.

Genaue Informationen in Abschnitt 4.5.

1.4 Vorder- und Ruckansicht

POWER FACTOR CONTROLLER RVT

Abbildung 1: RVT Vorderansicht
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NETWORK

R
gium PPE+PS

Abbildung 3: RVT Riickansicht (Drehstrom-Modell RVT12-3P)

1.5 Farbiges Touchscreen-Bedienfeld

Ein farbiger Touchscreen mit einer Auflosung von 320 x 240 Pixel hilft dem Benutzer, den
Regler leichter zu bedienen. Menus und Parametereinstellungen lassen sich so leicht und

intuitiv erreichen.
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Einitéﬂtingen

Abbildung 4: RVT Startbildschirm

Eine Ubersicht der Mentinavigation finden Sie in Abschnitt 3.2,
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2 Installation

2.1

2.2

Inhalt dieses Abschnitts

Dieser Abschnitt beschreibt den Einbau des Reglers in die Anlagenfront und die
Erstellung der elektrischen Anschliisse. Das Anschlussschema wird in Abschnitt 2.4.

beschrieben.

Montage
Bitte folgen Sie den unten aufgefuhrten Schritten, um einen RVT-Leistungsregler an ein
Bedienfeld anzuschliel3en.

Schritt 1: Schieben Sie den RVT (@) seitlich in das Kondensatoranlagengehéuse (b).

Schritt 2: Drehen Sie den RVT, um diesen in das Kondensatoranlagengehéuse
einzusetzen.

. Schritt 2 «

(b)
@

Schritt 1

Abbildung 5: Montage eines RVT

Hinweis: Grdsse des Montageausschnitts 138x138 mm.

Schritt 3: Setzen Sie den Befestigungshalter (c) in die entsprechenden
Befestigungsoffnungen (d) des RVT ein.

Schritt 4: Ziehen Sie den Befestigungshalter nach hinten.

Schritt 5: Setzen Sie die Schraube (e) in den Befestigungshalter ein, und ziehen Sie diese
an, bis der RVT fest sitzt.
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(c) Schritt 4
lSchritt 3

Na )

Schritt 5 (e)

Wiederholen Sie fir — ggme—
den unteren
Befestigungshalter die
Schritte 3 bis 5.

Abbildung 6: Montage eines RVT

2.3 Leitungsanschluss

Bitte folgen Sie der Anleitung unten, um Drahte an den Klemmen auf der Riickseite des
Reglers anzubringen.

1. Drucken Sie den Hebel der Verbindungsklemme mit einem Schraubendreher nach
hinten.

Abbildung 7: Leitungsanschluss

2. Setzen Sie den AnschluRdraht (bis zu 2,5 mm2 / Einzelader) in die entsprechende
Verbindungsklemme ein, wahrend Sie den Druck auf den Hebel beibehalten.

Abbildung 8: Leitungsanschluss

3. Entfernen Sie den Schraubendreher.
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Abbildung 9: Leitungsanschluss

4. Der Anschlussdraht ist korrekt verbunden.

Abbildung 10: Leitungsanschluss

2.4 Verdrahtungsplan

Der Verdrahtungsplan verdeutlicht den Anschluss der Haupt- und der Steuerleitungen.

Grundmodell RVT6/RVT12

PS1 supply 1 (100..460Vac)
PS2 supply 2 (100.460vac)

N.C.
ML2 _(max 690 Vac)

b

ML3
1

JTemp — A

1 RS485 Modbus Adapter

N1 15-24vacide
IN2+
IN2-

CAT Il
o

L1 L2 L3 A_¢—
NETWORK Loa 5
_A _SUPPLY __ 1 =
YV LOAD 5 <
3 N
45
aa=— l : D .
>-—= --E{— 7 .,
1 8 N~
| 9 ~_|
——— ;L 10 45—
— N 4‘ }» 11 _¢_¥
— <l 126
— NO_¢_¥
NC
AL
FAN1
FAN2

<] RS485

MODBUS ADAPTER

LOCK

AV

N\
U D
8 | Made in Belgium PPE+PS
1

Abbildung 11: RVT Verdrahtungsplan (Grundmodell RVT6/RVT12)

Drehstrom-Modell RVT12-3P
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Abbildung 12: RVT Verdrahtungsplan (Drehstrom-Modell RVT12-3P)

PS1, 2

ML1-3

N.C.

N

k1-3,11-3

canH, canL

Erde

Temp

RS485 Modbus-Adapter

Spannungsversorgung
Spannungsmessung

Nicht angeschlossen
Nullanschluss

Stromwandler

CAN-Bus

Erde

Verbindung Temperaturfihler
RS485-Schnittstelle

IN1+/- Digitaler Eingang wahlt zwischen Tag- und Nachteinstellung des cos-Sollwerts j
IN2+/- Digitaler Eingang zur Aktivierung eines externen Alarms

A Gemeinsame Leitung fir Ausgangsrelais
1-12 Ausgangsrelais
NO/NC Ausgangskontakte des Alarmrelais
AL Gemeinsame Leitung fur Alarmrelais
FAN 1-2 Liafter / warnungrelais
USB USB-Anschluss
RJ45 Netzwerkanschluss
Lock Hardware-Sperre
Achtung: Ein Uberstromschutz wird fir die PS1-PS2-Verbindungen empfohlen:

Sicherungen mit 6A 10 X 38 gl 690V.
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3 Einfacher Start

3.1 Inhalt dieses Abschnitts

Dieser Abschnitt beschreibt die Schnellstartfunktion und die Selbstprogrammierung des
Reglers.

3.2 Menu-Navigation

Wenn der RVT eingeschaltet wird das System gestartet und das ABB-Logo angezeigt.
Danach erscheint als erstes der Startbildschirm wie in Abbildung 13.

slowonmnizhts e s

Abbildung 13: RVT Startbildschirm

Die vier Symbole in der Mitte des Bildschirms (Messwerte, Einstellungen,
Anlageniberwachung und Kommunikation) stellen die vier Hauptmenus dar.

Die Statusleiste unten im Bildschirm zeigt die aktiven Kondensatorstufen, den RVT-
Sperrstatus, Warnhinweise, die Steuerungsquelle des RVT (lokaler Touchscreen oder
Kommunikationsverbindung), Anforderung zum Ein- oder Ausschalten, Betriebsart: A
(Automatisch), M (Manuell) und S (geméaR Einstellungen). Die genaue Bedeutung der
Statussymbole kénnen Sie den folgenden Beschreibungen entnehmen.

3.2.1Legende zu den Symbolen des Touchscreens

n m Aktiver Ausgang (Eingeschaltet) (inaktive Ausgange sind nicht

hervorgehoben)
n Anlageneinstellungen nicht gesperrt
D Anlageneinstellungen gesperrt

Einstellungen kénnen nur Uber die Kommunikationsverbindung
vorgenommen werden

14 Einfacher Start ¢ Bedienungsanleitung blindleistungsregler RVT



Einstellungen sind tiber das Bedienfeld oder die
Kommunikationsverbindung méglich

Temperaturalarm (Alarmrelais aktiviert) oder Warnung (Lufter- /
warnungrelais aktiviert)

Kein Temperaturalarm und keine Warnung (Alarm- und Lufter- /
warnungrelais nicht aktiviert)

Warnstufe erreicht (Lufter- / warnungrelais aktiviert)

Alarm aktiviert (Alarmrelais aktiviert)

Kein Alarm aktiviert (Alarmrelais nicht aktiviert)

Einstellungen sind durch Hardware-Schalter auf der Riickseite des

Reglers gesperrt

Einstellungen sind durch Hardware-Schalter auf der Riickseite des
Reglers entsperrt
Anforderung zum Einschalten einer/mehrerer Stufen

Anforderung zum Ausschalten einer/mehrerer Stufen

Keine Anforderungen zum Schalten von Stufen

BOEORAEEBORRN

-
_

Automatische Betriebsart (Stufen werden gemaf Einstellungen
automatisch geschaltet)

-
LS

Manuelle Betriebsart (Stufen kbnnen manuell geschaltet werden)
Betriebsart Einstellungen (Einstellungen kbnnen vorgenommen
werden)

Andern der Betriebsart

Online-Hilfe

Fenster schlieBen

Bestéatigung

Néachste Seite

LEERL™’

Mit Ausnahme des Startbildschirms sind alle RVT-Bildschirme in drei Bereiche unterteilt:
Titelleiste oben, Statusleiste unten und Einstellungsbereich in der Mitte des Bildschirms.
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Titelleiste

Einstellbereich

:|:| 4[s]e[7]8|9(10[11/12h % ¥ Fx 1y s Statusleiste

Abbildung 14: RVT Bildschirmaufbau

3.2.2Titelleiste
Die blaue Schaltflache "Mode" am linken Ende der Titelleiste dient zum Umschalten

zwischen den drei Betriebsarten des RVT: Automatische Betriebsart, manuelle
Betriebsart und Betriebsart Einstellungen. Wenn diese Schaltflache geklickt wird
erscheint der Bildschirm wie in Abbildung 15 dargestellt. Bei der Einstellung einer
Betriebsart fur den RVT, wird der entsprechende GrofR3buchstabe rechts unten im

Bildschirm angezeigt: das E am rechten Ende der Statusleiste bedeutet, dass die
aktuelle Betriebsart des RVT die Betriebsart Einstellungen (engl. "Set") ist.

Modus andern

SET-Modus

[1]2]3]a]6]6]7[8]0]101112h #» ¥ = Fu

Abbildung 15: Umschalten der RV T-Betriebsarten

In der Mitte der Titelleiste gibt ein Text - wie in Abbildung 14 "Messwerte" - den Namen
des aktuell angezeigten Menus an.

Mit Klick auf das ﬁ Fragezeichen wird dem Bediener eine entsprechende Hilfe-
Information angezeigt, damit er die Parameter problemlos einstellen kann. Nach Klick
auf das Fragezeichen im Bildschirm in Abbildung 15 erscheint das folgende Fenster:
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Modus dndern [T"‘ [T

EIModus dndern

SIH B Betrichsmaoduswahl:
- Automakil (A)
- Handbetrieb (M)
- Einstellen (3}
fnderung bei gesperrtern Regler
nicht maglich,

[7]e]ot10/11/12/h % ¥ r«y S

Abbildung 16: RVT Hilfe-Information

Durch Klick auf das rote Kreuz am rechten Ende der Titelleiste -x wird der
Bildschirm geschlossen.

Hinweis: Der RVT geht automatisch in die Betriebsart AUTO, wenn der Touchscreen
langer als funf Minuten nicht bedient wird.

3.2.3Einstellungen
Im Bereich Einstellungen werden Schaltflachen, die Einstellungen und
Informationsfelder angezeigt. Nachdem alle Einstellungen in einem Bildschirm

vorgenommen wurden, werden diese durch Klick auf m bestatigt und
ubernommen. Falls es weitere Einstellungen gibt, die nicht auf einem Bildschirm

angezeigt werden kdnnen, erscheint ein Pfeil u auf dem Bildschirm. Durch Klick
auf den Pfeil werden weitere Einstellungen angezeigt.

3.2.4 Statusleiste
Die Statusleiste zeigt die derzeitig aktiven Kondensatorstufen und den Status des RVT
an. Die Bedeutung der Symbole ist in 3.2.1 beschrieben.

Hardware- und Software-Sperre

Der RVT verfugt Uber eine Hardware- und eine Software-Sperre. Der Hardware-Schalter
in blauer Farbe befindet sich auf der Riickseite des Reglers. Wenn dieser eingedrickt ist,

ist der RVT gesperrt und das entsprechende Symbol E erscheint in der Statusleiste
unten in der Anzeige. Wenn der Schalter nicht eingedrickt ist, andert sich dieses Symbol

in: m Wenn der RVT gesperrt ist, kann auf keine Anlageneinstellungen zugegriffen
werden und auch die Inbetriebnahme (sowohl gefiihrte als auch automatisch) ist nicht
maglich.

Das Symbol D bedeutet, dass die Anlageneinstellungen des RVT durch die Software

gesperrt sind. Das Symbol n bedeutet, dass die Anlageneinstellungen des RVT durch
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die Software entsperrt sind. Wenn der Regler Uber die Software gesperrt ist, sind alle
Anlageneinstellungen geschiitzt, also nicht zuganglich.

Eine Beschreibung der Software-Sperre finden Sie unter 4.3.1.1.

3.2.5Tastatureingabe-Bildschirm
Alle Daten kdnnen Uber einen einfach zu nutzenden Bildschirm eingegeben werden.

(1]2]3[a[5]e]7[8|0/10/11112% #s § ¢« Iy

Abbildung 17: Tastatureingabe-Bildschirm

Cos j-Werte kdnnen mit den Symbolen 1 (induktiv) und '"' eingegeben (kapazitiv)
werden.

(1]2]3[a[5]e]7[8|0/10/11112% #s § ¢« Iy

3.3 Den RVT starten

Wenn der RVT eingeschaltet wird, erscheint als erstes der Startbildschirm wie in
Abbildung 13 angezeigt.

Auf dem Startbildschirm werden vier Symbole angezeigt: Messwerte, Einstellungen,
Anlagenuberwachung und Kommunikation. Durch Beruihrung eines der Symbole wird das
entsprechende Untermeni angezeigt.

Die Bedienung des RVT-Reglers ist zurzeit in funf verschiedenen Sprachen mdglich:
Englisch, Franzosich, Deutsch, Spanisch und Chinesisch. Uber den folgenden Weg
erreichen Sie das Sprachauswahlmeni:

Startbildschirm & Kommunikation &€ 1/0 Konfiguration € Sprache einstellen.
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3.4 Automatische Inbetriebnahme

Die Inbetriebnahme eines RVT ist sehr einfach. Die automatische Inbetriebnahme-
Funktion des RVT unterstitzt einen Erstbenutzer dabei, den Regler schnell und einfach
zu starten

3.4.1Beschreibung
Der RVT nimmt eine automatische Inbetriebnahme vor, einschliel3lich:

3.4.2

automatischer Erkennung der:
Phasenlage und Drehfeld fir jeden vordefinierten Verbindungstyp
Anzahl der verwendeten Ausgange,
Art der Schaltfolge (Wichtungen).

automatische Einstellung von: - C/k-Werte, Schaltschwelle des RVT; eine genaue
Beschreibung des C/k finden Sie in Abschnitt 4.3.1.2.

Vorbereitung einer automatischen Inbetriebnahme

Die vereinfachte Inbetriebnahme erfordert nur die Festlegung folgender Parameter:

3.4.3

Art der Verbindung. Die Art der Verbindung definiert, in welcher Weise die
Stromwandlerverbindungen fiir den RVT hergestellt werden. Es gibt insgesamt
acht verschiedene Verbindungsarten fur Stromwandler, abhé&ngig von der Anzahl
der Strommessungen und davon, wie die Stromwandler angeschlossen sind. Eine
genaue Beschreibung der Verbindungsarten finden Sie im Abschnitt 4.3.1.2.

Iprim/Isek: derzeitiges Stromwandlertubersetzungsverhaltnis (ein Stromwandler
250A / 5A beispielsweise weist ein Iprim/Isek von 50 auf). Weitere Informationen
finden Sie in Abschnitt 4.3.1.2.

Ziel-cos j (in Abschnitt 4.3.1.3.)

Automatische Inbetriebnahme

Vergessen Sie nicht, falls auf der Sekundéarseite des Stromwandlers (CT) eine
KurzschluRbriicke vorhanden ist, diese nach dem Anschliefen an den
Stromeingang des Reglers wieder zu 6ffnen.

Wenn ein Transformator (PT) fur die Spannungsmessung verwendet wird, mufd
das Ubersetzungsverhéltnis Uprim/Usek entsprechend angepalt werden (vgl.
Abschnitt 4.3.1.)

Kommentar: Wenn in der oberen linken Displayecke das Symbol E angezeigt wird,
bedeutet dies, dal} der RVT verriegelt ist. Der Zugriff auf die Betriebsart SET wird
verweigert und die Inbetriebnahme kann nicht durchgefiihrt werden, bevor der RVT nicht
entriegelt wurde (vgl. die Erlauterung in Abschnitt 4.3.1.1.).
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In den folgenden Bildschirmfotos wird gezeigt, wie die automatische Inbetriebnahme
durchgefihrt wird:

1. Startbildschirm, Klick auf “Einstellungen”: 2. Klick auf Inbetriebnahme:

Einstellungen ; X

: ][ sle[7[8[ot0/11/12h *s ¥ £« Iy s

|8jojo112h % LS

3. Klick auf automatisch: 4. Klick auf OK:

Iw Inbetriebnahme | ; [ * Iw Inbetriebnahme | ; . i '.
Die Selbstprogrammierung kann
jetzt durchgefiihrt werden.

Zum Starten OK driicken,
zum Abbrechen CLOSE driicken.

et
e ——

[1]2]z]a]s]e]7]e[o10j11/12/h %5 ¥ e« i@ & [1]2]a]4]s]e[7]e]oto[1112/h # K F« il &

5. Klick auf OK: 6. Verbindungsart auswahlen (gl.anhang 7):

[Wods' Steuerung e il .

1Ph/3Ph 3Ph-1LLl oK
Linear/Kreis Kreis >

Prog./Direkt | Direld =]

Normal/Integ.  Integral [~

["Wiods' Inbetriebnahme [P [w—y=

Bitte geben Sie die Anschlussart ein.

Driicken Sie OK um fortzufahren.

Parametereingabe frei | |

[1]2]=]a]s]e7]8 o to[11/12/h #5 ¥ 7« I [1]2]3]a[s]e[7]a]oft0/11/12h % k 7«7 &
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7. Klick auf OK: 8. Sperren bzw. entsperren
parametereingabe — OK:

["ﬂ' Steuerung

|w Inbetriebnahme 5 ™

Zum Starten der

1Ph/3Ph

- vollstdndigen automatischen Inbetriebnahme:
setzen Sie "Bank Settings® auf Unlocked

Linear/Kreis Kreis |
Prog./Direkt Progress |
Normal/Integ.  Mormal |

Parametereingabe frei [ |

- Inbetriebnahme ohne Schaltfolgeerkennung:
setzen Sie 'Bank Settings® auf Locked.

|8/910/1112% *s | Fs Ty s

1]2[3]a]s]e]7[8]o]t0/1112'h #s ¥ ¢+ I

9. Klick auf OK: 10. Klick auf OK:

[Wode’ Inbetriebnahme e o b e — = x|

Driicken Sie OK zum Start der Drehfeld- Geben Sie bitte jetzt das Wandlerverhiltnis ein.
erkennung
Beispiel: Ein Wandler 2504/5A hat ein
Ubersetzungsverhaltnis von 50.

(1]2]2]a]s]e[7]e]ot0/11/12k #» ¥ <« 7 0 8

11. Eingabe Iprim/isek : 50: 12. Klick auf OK:

m Inbetriebnahme Ty _*" Inbetriebnahme 5 X

Torimn/Tsek Die Selbstprogrammierung kann
it jetzt durchgefiihrt werden.

C/k 1rh Zum Starten OK driicken,
zum Abbrechen CLOSE driicken.

C/k 3Ph

Phasenlage

19
1]2]3]a]s]e[7]8]o]10[11/12]h #s ¥ s Iy 1]2[3]a]s]e[7][ae10[11/12h % k'« M &
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13. Klick auf OK:

[“ Inbetriebnahme e (-

Automatische Inbetriebnahme mit Schaltfolge-
erkennung lauft.

Dies kann einige Minuten dauern.

Stufen werden mehrfach ein- und ausgeschaltet.
Zum Abbrechen CLOSE driicken.

Bitte warten Sie bis die automatische
Inbetriebnahme abgeschlosse

15. Klick auf OK:

[w Inbetriebnahme r_?— r’T"

Bitte priifen Sie jetzt den Phasenwinkeloffset

[7]e[910/11/12h s ¥ 7« Iy s

17. Klick auf OK:

|w Inbetriebnahme ; _ ' -

Stufenausgdnge Wichtung

14. Klick auf OK:

[w Inbetriebnahme e il ¢

Bitte priifen Sie jetzt die Wandlerneuzuordnung.

[7]e]o10/11j12]ln #s K F= 7 8

16. Klick auf OK:

m Inbetriebnahme > X

Bitte bestdtigen Sie Grifle
und Status der Ausgénge (1-6)

[7]8]9[10/11/12 #s ¥ Fe Ty s

18. Klick auf OK:

[w Inbetriebnahme ' i

Bitte bestitigen Sie Grifie
und Status der Ausgédnge (7-12)

45

[2]3]a]s]e]7]8]9]t0f11/12/h #s ¥ Fx 7
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19. Klick auf OK: 20. Klick auf OK:

[w Inbetriebnahme [_T [T [“ Inbetriebnahme [P [E——

Bitte bestétigen Sie den C/k Wert Bitte geben Sie den Soll-cos ¥ ein

56

a[s[e[7[a[eft0[11/12h %5 L e+ ) 8 1]2]a]a]s]e]7]8]o[10/11/12/% #» ¥ r= 7 ) (&

21. Inbetriebnahme abgeschlossen:

[“ Inbetriebnahme r_?—' [‘7"

Die automatische Inbetriebnahme ist beendet

[1]2]3]s]s]e[7]8[e[t0/11/12/ta s K r+ 8

Der oben dargestellte Vorgang ist eine typische automatische Inbetriebnahme. Einige
Einstellungen wie Wandleriibersetzung und Verbindungstyp sind von der Installation
abhéngig und kdnnen vom obigen Beispiel abweichen.

Falls bei der automatischen Inbetriebnahme Fehler auftreten, wird der Benutzer in einer
Hilfe angewiesen, die Ursachen hierflr zu finden und die Inbetriebnahme abzuschliel3en.
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4 Messungen und Einstellungen

4.1 Inhalt dieses Abschnitts

Dieser Abschnitt beschreibt alle verfigbaren Menlis/ Untermenls fir Messungen,
Programmierung, Anlagentiberwachung etc.

4.2 Messungen
" MeBwerte

Dieses Hauptmenu zeigt dem Anwender verschiedene Parameter wie Spannung,
Strom, Leistung, Temperatur. Von diesem Hauptmenid aus erreichen Sie funf
Untermenii: Ubersicht, Detaildaten, Funktion, Messgerat und Ereignisspeicher.

Der RVT ist sehr leistungsfahig hinsichtlich der Messmaoglichkeiten und vielseitig in der
Darstellung der Werte. Alle Messwerte kénnen in einer Tabelle angezeigt werden. Fur
Messwerte von Funktionen wie Spannung und Strom kann auch ein Diagramm
angezeigt werden. Die Messwerte fur Oberschwingungen werden als Balkendiagramm
angezeigt.

r“ MeBwerte

Ubersicht
Das Untermenii Ubersicht zeigt die komplette Liste aller Messwerte an.
Detaildaten

Netz-Messwerte wie Spannung, Strom, Leistung, Energie und Temperatur usw. Beim
Drehstrom-Modell RVT12-3P sind Detaildaten fir jede Phase abrufbar, zum Beispiel der
Leistungsfaktor fur Phase 1, 2 und 3.

Funktion

Anlagenspannung und Strom (Phase-Phase oder Phasen-Nulleiter) kann als Sinuswelle
angezeigt werden.
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Ereignisspeicher

In diesem Untermeni kann der Benutzer
Schlisselparameter einsehen.

ungewoOhnliche Werte bestimmter

Messgerat

Diese Funktion bietet dem Benutzer die Mdglichkeit, die drei wichtigsten Messwerte
gleichzeitig anzuzeigen. So konnen zum Beispiel die Spannung der drei Leitungen
gleichzeitig und mit einer besseren Auflédsung angezeigt werden. Eine genaue

Beschreibung dieser Funktion finden Sie in 4.2.4.

4.2.10bersicht
Details zu allen vom RVT gelieferten Messwerten:

Tabelle 1: Messwerte Ubersicht

Bezeichnung Einheit Beschreibung

Spannung Bereich  Genauigkeit  Max.
Anzeigewert
Urms v Effektivspannung Bis zu +1% 9x10° Vv
690 VAC
Ul \Y Effektivwert der Spannungs- Bis zu +1% 9x10° Vv
Grundschwingung 690 VAC
f Hz Grundsschwingungsfrequenz ~ 45Hz - +0.5% 45Hz - 75 Hz
65Hz
THDU % Gesamtverzerrung der 0-300% =*1% 1000 %
Spannung
Uh-Tabelle Tabelle de_r 2.—-49. vgl. weitere Abschnitte
Oberschwingungsspannungen
Uh-Diagramm Balkendlagramm der 2.—-49. vgl. weitere Abschnitte
Oberschwingungsspannungen
Storm Bereich  Genauigkeit  Max.
Anzeigewert
Irms Effektivstrom 0-5A +1% 9x10° A
11 A Effektivwert der Strom- 0-5A +1% 9x10° A
Grundschwingung
THDI % Gesamtverzerrung des 0-300% *£1% 1000%
Stromes
Ih-Tabelle Tabelle den ) 2.-49.  vgl. weitere Abschnitte
Oberschwingungsstrome
Ih-Diagramm Balkendlagramm . 2.-49. vgl. weitere Abschnitte
Oberschwingungsstrome
Leistung Bereich  Genauigkeit  Max.
Anzeigewert
Cos j Verschiebungsfaktor -1-+41 +0.02 -1-+1
0 Leistungsfaktor -1-+1 +0.02 -1-+1
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P w Wirkleistung -10° +2% -10° @10° W
el10°w
Q var Blindleistung -10° +2% -10° &10°
&10°var var
S VA Scheinleistung 0el10° 2% 0 &10°VA
VA
Delta Q var Mehrbedarf an Komp.- 0el10° *2% 0 & 10°%var
Leistung zur Vermeidung des  var
cosj-Alarmes
Fehlende Mehrbedarf an
Stufen Kondensatorstufen zur
Vermeidung des cosj-Alarmes
Temperatur (optional) Bereich Genauigkeit  Max.
Anzeigewert
T1-T8 °C Temperatur T1-T8 (externer -40°Ceée +2°C -40°C e +
oder Temperaturfihler als Option,  +105°C 150°C
°F max. bis zu 8)
Energien Bereich Genauigkeit  Max.
Anzeigewert
Gelieferte kwh Wirkenergie ins Netz 0& 102 +3% 0 & 10%
Wirkenergie
Verbrauchte kWh Wirkenergie zur Last 0& 102 +3% 0 & 10%
Wirkenergie
Gesamte kwh Summe der gelieferten und -102 & +3% 02 & 10"
Wirkenergie der verbrauchten Energie 10
Induktive kvarh  Induktive Energie 0&102 +3% 0 & 10%
Blindenergie
Kapazitive kvarh  Kapazitive Energie 0& 102 +3% 0 & 10%
Blindenergie
Gesamte kvarh  Summe der induktiven und -10%e  £3% -10% & 10%
Blindenergie der Kapazitiven Energie 10
Gesamte kVAh Summe der Wirk-und o0& 10® +3% o0& 10%

Scheinenergie

Blindenergie

Alle Messungen stellen Durchschnittswerte Uber einen Zeitraum von 1 Sekunde

dar.

Wenn ein Spannungswandler (Transformator) fir die Spannungsmessung
verwendet wird, konnen die Messungen der Oberschwingungsspannung
aufgrund des Filterverhaltens des Transformators fehlerhaft sein. Durch Einsatz
eines hochwertigen Spannungswandlers laRt sich dieser Fehler auf ein Minimum

verringern

(1) Die Bereichswerte mussen mit dem CT-Verhaltnis (Irms - I[1 -P -Q - S -
missing Q) und dem PT-Verhéaltnis (Urms - Ul - P - Q — S - missing Q)
multipliziert werden.

26 — Messungen und Einstellungen ¢ Blindleistungsregler RVT



(2) Verschiebungsfaktor oder cos j : die Berechnung beruht auf den
Grundschwingungen der MelRwerte. Dieser Wert wird als Referenzwert von
den Energieversorgungsunternehmen herangezogen.

(3) Leistungsfaktor: die Berechnung beruht auf der Grund- und den
Oberschwingungen der MeRwerte. Der Leistungsfaktor ist grundséatzlich
kleiner oder gleich dem Verschiebungsfaktor.

Das Menui Ubersicht zeigt alle Messwerte in einer Liste.

Einheiten|
kw
kvar
kvA

PF
Cos ¥

Irms

Urms L-L
Frequenz
THDU L-L

Der Benutzer kann die Anzeige der Messwerte auf seine speziellen Bedurfnisse
anpassen, indem er die wichtigen Werte in der Liste an die gewtinschte Position riickt.

Klicken Sie auf einen Wert in der Liste, um ihn zu bewegen (im Beispiel unten ist der
Wert THDU L-L gewahlt)

Wert
bewegen

Klicken Sie dann auf die Position, an die der Wert in der Liste bewegt werden soll (im
folgenden Beispiel wird der Wert THDU L-L an die Position der Frequenz verschoben,
wobei dieser Wert automatisch nach unten rtckt)
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Wert
verschoben

1]2]3]a]s]e]7]8]o]10[11/12]% #3 ¥ Fx Iy

Die Ubersicht ist auch ein Menii, in dem einige Schritte manuell ein- und ausgeschaltet
werden kénnen. Gehen Sie in die Betriebsart "Manuell”, indem Sie die “Mode”-Taste
dricken.

Obersicht

:

Urms L1-12
Urms L2-L3
Urms L1-L3
Urms L-L
Urms L1-N
Urms L2-N
Urms L3-N
Urms L-N
UlL1-L2

Schaltfl.
zum EIN und
AUS
Schalten

i o (o

1]2]3]a]s]e]7[8]o]10[11/12/h #» ¥ £« I A0
Die Schaltflachen ,+1Stufe EINschalten“ und ,-1 Stufe AUSschalten“ sind jetzt
verfugbar.

Klicken Sie Sie auf diese Schaltflachen, um Stufen manuell zu schalten.

Hinweis: Das Modell RVT12-3P zeigt einen neuen Bildschirm an, in dem Sie gefragt
werden, welche Art von Schritt (de)aktiviert werden soll. Unterschiede in den Stufen
Sind in 4.3.1.1. beschrieben.

4.2.2 Detaildaten

Das Menu Detaildaten zeigt alle gemessenen Anlagenwerte sortiert nach Art wie in
Abbildung 18 dargestellt. Beim Drehstrom-Modell RVT12-3P werden auch die
Detaildaten fir jede einzelne Phase angezeigt.
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slefwo/112h ¥ Fr @AM

Abbildung 18: Detaildaten
Spannungs- (Strom-) Messwerte

Spannung [—_ —-

Urms L1-L2
Urms L2-L3
Urms L1-L3
Urms L-L
Urms L1-N
Urms L2-N
Urms L3-N
Urms L-MN
UlL1-L2

LAl AL L oL AL AL 4L 0 o | &

R ]r AT

[1]2]a]a "_I.!_}"-“ 101112 % *s L ra Iy lm

Ober-
schwingungen
Diagramm und

Tabelle
anzeigen

[1]2]2]s]e]e[7[a]ofwj112ih % ¥ E @D

Spannung (Strom) Oberschwingungen Diagramm und Tabelle

Oberschwingungsspannungen/-strome  kdnnen wie unten dargestellt als
Balkendiagramm angezeigt werden. Eine Scrollleiste dient dazu, eine bestimmte
Oberschwingung auszuwéhlen, die oben am Bildschirmrand angezeigt wird: die
Ordnungszahl, der Wert und der Prozentanteil von der Grundfrequenz.

Fur Spannungs- und Stromwerte kann der RVT die Oberschwingungsspannungen und
-strome in einer Tabelle oder einem Spektrum anzeigen. Klicken Sie auf die Schaltflache
“Auswahl”, um anzugeben, welcher Messwert in der Tabelle oder im Diagramm
angezeigt werden soll.
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'- Uh-Diagramm [T [T
lhT =[ 2597 v [ Anzuzeigende
Spannung Messwerte
H wahlen
H\ Diagramm
T einzoomen/au
5 szoomen

a[s[e]7[s]s[w0[1izm ®% Fr:u S

Abbildung 19: Oberschwingungsspannung in Diagramm

Uh-Tabelle

VOO U L WN =D

Anzuzeigende
Snanmuna Messwerte
: wahlen

Abbildung 20: Oberschwingungsspannung in Tabelle

Anmerkung: Genauigkeit bei Messungen von Oberschwingungsspannung(-strom):
+ 1% of Urms (Irms)

Leistung, Leistungsfaktormessungen

Leistung

wi1izh % Frs @0
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Unterkompensat. Q1
Unterkompensat. Q2
Unterkompensat. 03
Unterkompensat. 0

1]2]s]a]s]e[7]a[ot0j1112h % F e @@

Temperaturmessungen

Temperatur ["’T [-!"'

Mefwerte = i
Interne T

Mefwerte

Wirkeinspeisung L1 9434.43
Wirkeinspeisung L2 6776.23
Wirkeinspeisung L3 3434.56
Wirkeinspeisung 19645.22
Wirkverbrauch L1 122343.98
Wirkverbrauch L2 143233.76
Wirkverbrauch L3 134545.21
Wirkverbrauch 400122.95 -
wirk gesamt 380477.73 Energiewerte

zuriucksetzen

(1]2]3]4]6]e]7]8]o 101112 % & &« i |

Energiemessungen konnen nur mit dem RVT12-3P durchgefihrt werden (das
Drehstrom-Modell ist mit einer Echtzeituhr ausgestattet).

Energiewerte kdnnen auf O zuriickgesetzt werden.
4.2.3 Wellenform
Verfiigbare Spannungs- und Stromsignale (abhéngig von RVT-Typ und Anschluf3) und

der Phasenstrom konnen als Wellenform auf dem Display angezeigt werden. Abbildung
21 zeigt die Spannungsfunktion zwischen Leiter und Nulleiter.
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LcEEEE|

-460 ':.-ip.:-n'mi.n'u'] Funktionen
— auswihlen

60 120 180 24D 300 36E
[1]2]3]a[s]e[7[8]o]t0/11/12h #» ¥ 5« 7 & B

Abbildung 21: Spannung und Stromfunktionen

4.2.4 Messgerat
In der groRen Anzeige sind die drei wichtigsten Messwerte fiir Benutzer am besten zu
sehen.

Klicken Sie auf den gewinschten Wert und klicken Sie dann auf die
Schaltflache“Auswahl”, um Werte in die Messgerate-Ansicht einzufugen.

(1]2]3]a]s]e]7[8]9 10[11)12/h ¢s & 7 Fy @ W

Abbildung 22: drei Messwerte in der Messgeré&t-Ansicht

4.2.5 Ereignisspeicher
Beschreibung
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Die Ereignisspeicherfunktion ermdglicht dem Benutzer fur alle bedeutenden MeRRwerte
(vgl. dazu die nachstehende Aufstellung) und seit der letzten Speicherldschung die
Speicherung folgender Werte:

- den hdchsten (bzw. niedrigsten) aufgetretenen Wert,
- die Uber (bzw. unter) dem Schwellwert liegende Dauer.

Im Anschluf3 an die Einstellung eines Schwellwertes (vgl. das Beispiel unten) beginnt
der RVT automatisch, die Hochstwerte (bzw. Niedrigstwerte) sowie die jeweilige
Gesamtdauer der Schwellwertiiberschreitung bis zur ndchsten Speicherrickstellung zu
speichern.

Aufgezeichneter
Maximalwert

>
Gesamtdauer = t1+t2 + t3 Zeit

Aufzeichnung

Die Ereignisspeicherfunktion erméglicht dem Benutzer die Aufzeichnung der Dauer,
wahrend der ein MeBwert den Schwellwert Uberschreitet, sowie dessen Hochstwert, fur
folgende Parameter: Urms[V], Irms[A], P[kW], Q[kvar], S[kVA], THDU[%], THDI[%], Delta
Q[kvar], Frequenz* [Hz], T1* [°C oder °F] bis T8* [°C oder °F].* Niedrigstwerte und die
Dauer der Unterschreitung eines Schwellwertes werden fur die Frequenz und die
Temperaturen ebenfalls aufgezeichnet.

& ¥rms L-L @& Temperatur T1
® Irms ® Temperatur T2
& Wirkleistung & Temperatur T3
& Blindleistung & Temperatur T4

® Fehlende Komp.-leist. & Temperatur TS

@ Scheinleistung & Temperatur T6
O THDU ® Temperatur T7
® THDI ® Temperatur T8

® Frequenz

[7]8]e10j11j12h % Frfi 8

Abbildung 23: Ereignisspeicher aufgezeichnete Werte
Beispiel

Aufzeichnung der Urms-MeRwerte. Netzspannung: 400 V.
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|“ Yrms L-L '

Grenzwerk 430.00

Spitzenwert

SHRs 0/0/0 0:2:45

Dauer AT heris

¥
¥rms L-L 435.38 ¥

OLl-12 @123 @L31l1 ®Ums

[7]8]9]10[11/12/h ¢ ¥ Fs Ty

|“ Frequenz

Max Grenzwert m (5 F
Max Spitzenwertm Hz
T himes 0,010 0:0:0

Min Grenzwerk 5 P
Min Spitzenwert m 5 F

[7]8]efw0j112'h % FFr- A S

Abbildung 25: Ereignisspeicher Schwellwert-Einstellung - Frequenz

Die aufgezeichnete Information (Hochstwert und Gesamtdauer) kann mit der
Schaltflache Rucksetzen auf O gestellt werden.

4.3 Einstellungen

Einstellungen

Das Hauptmenu Einstellungen hat verschiedene Untermends, Uber die der Benutzer
den Regler programmieren kann sowie eine Inbetriebnahme und Funktionstests
durchfihren kann.
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Einstellungen . R X

4.3.1Handeinstellung (Betriebsart Einstellungen)

Uber die Handeinstellung hat der Benutzer Zugriff auf alle Einstellungen der Anlage,
Benutzereinstellungen und Schutz-/Warnkonfigurationen. Von diesem Untermeni aus
kénnen auch die Werkseinstellungen wieder hergestellt werden.

Abbildung 26: Handeinstellung

Bevor irgendwelche Einstellungen vorgenommmen werden, vergewissern Sie sich, dass
sich der Regler in der Betriebsart Einstellungen befindet. Beachten Sie hierzu bitte 3.2.4
und 4.3.1.1. zur Umschaltung der Betriebsart und das Sperren/Entsperren des Gerats.

4.3.1.1 Anlagendaten
Start->Einstellungen->Handeinstellungen->Anlagendaten

Das Menlu ,Anlagendaten“ beinhaltet alle mit der Kompensationsanlage
zusammenhéangenden Konfigurationsparameter.
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|- Anlagendaten [—!"' [TI’

__ Wahl und
un |a00.00 LS Seufenausad Einstellung der
uprim/Usek XTI : Ausgange

| r——

Q Stufe 1Ph m kvar

Schaltzeiten

Q Stufe 3Ph Mkvar —_— ‘
oK" J Leistungsfaktor

Einstellungen

2[3Ja[s]e]7[s8]of10[11/12/m % ¥ S

Abbildung 27: Anlagendaten

Im Folgenden wird eine Liste der Anlagenparameter angezeigt.
Un: Anlagen-Nennspannung.

Wenn die Nennspannung geandert wird, werden der Unter- und Uberspannungsschutz
automatisch auf 80% bzw. 120% von Un eingestellt. Diese Schutzeinsstellungen
kdnnen von Hand geandert werden.

Uprim/Usek: Spannungswandler-Ubersetzungsverhaltnis
Beispiel: Fur einen Spannungswandler 15kV/100V: Uprim/Usek = 150.
Wenn kein Spannungswandler verwendet wird: Uprim/Usek = 1.

Diese Funktion ermoglicht es, eine MS-Kondensatorbank mit einem RVT zu regeln. Ein
geeigneter Spannungswandler mul3 mit den MeRReingangen des RVT verbunden werde,
der Regler zeigt dann die MS-seitigen MelRwerte an.

Q Stufe 1-phasig: geringste Stufengrof3e fur Einphasennetz (Phasen-Nulleiter)-
Kondensatoren, die fir die Leistungsfaktorkompensation einer einzelnen Phase in
einem unsymmetrisch belasteten Netz verwendet werden.

Q Stufe 3-phasig: geringste Stufengrofle fir Drehstromkondensatoren in einem
symmetrisch belasteten Netz.

Fur die beiden obigen Einstellungen:

a) Nach einer automatischen Inbetriebnahme wird dieser Wert entsprechend der
kleinsten Stufen in der Kompensationsanlage eingestellt.

b) Bei der gefuhrten Inbetriebnahme (siehe 4.2.2.2) muss dieser Wert manuell
eingestellt werden.

Zum Beispiel in einer Kompensationsanlage mit sowohl Einzelphasen- (3 Stufen) als
auch Dreiphasen- (3 Stufen) Leistungsfaktorkompensation:

Einphasen Schaltfolge*: 1 (5 kvar) 2 (10 kvar) 2 (10 kvar) € Q Stufe 1-phasig = 5 kvar
Dreiphasen Schaltfolge: 1 (10 kvar) 2 (20 kvar) 2 (20 kvar) & Q Stufe 3-phasig = 10 kvar
Oder,

Dreiphasen Schaltfolge: 2 (15 kvar) 4 (30 kvar) 5 (37,5 kvar) € Q Stufe = 7,5 kvar
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*Schaltfolge:  Wichtung der von den  Stufenausgdngen  geschalteten
Kondensatorleistungen. Diese relativen Werte liegen zwischen O und 8.

Fur beide Modelle, das Grundmodell RVT6/RVT12 und das Drehstrom-Modell RVT12-3P
ist die werksseitig voreingestellte Schaltfolge: 1:1:....:1. Eine andere Schaltfolge kann
manuell eingegeben werden.

Um eine eigene Schaltfolge anzugeben, folgen Sie im Meni den folgenden
Unterpunkte:

Startbildschirm& Einstellungen & Handeinstellungen & Anlagendaten &a
Stufenausgénge.

Abbildung 28 zeigt die Ausgange 1 - 6, klicken Sie auf den Pfeil -5 um in die
verbleibenden Ausgéange 7-12 angezeigt zu bekommen, wie in Abbildung 29 zu sehen.

|“ Stufenausginge

Stufenausgange Wichtundg

Stufenausgange

Stufenausgange Wichtung

[a[o/10/1112% % L ex Wl 8

Abbildung 29: RVT Ausgédnge 7-12 (Drehstrom-Modell RVT12-3P)

Rechts auf dem Bildschirm werden unter “Status” sechs Attribute jedes Ausgangs
aufgefuhrt:

“Fest AUS”: Dieser Ausgang ist deaktiviert (Werkseinstellung);
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“Fest EIN”: Dieser Ausgang ist aktiviert (der entsprechende Kondesator ist immer
verbunden);

“1PhL1, 1Phl2, 1PhL3”: Dieser Ausgang steuert einen Phasen-Nulleiter-Kkondensator, der
an Phase 1, 2 oder 3ist.

“3Ph”: Dieser Ausgang steuert einen 3-Phasen-Kondensator.

Beim Grundmodell RVT6/RVT12 stehen nur “Fest AUS", "Fest AN" und "Aktiviert” zur
Verfiigung. Ein Ausgang muss auf “Aktiviert” gesetzt werden, bevor der Regler einen
Kondensator ein- oder ausschaltet.

Einige typische Ausgangseinstellungen fur das Drehstrom-Modell RVT12-3P:

Typische Einstellung eins: 12 Stufen mit Einphasenkondensatoren (Phase-N-Leiter)
Kondensatoren:

[- Stufenausadnoge [ ' T |- Stufenausginge ' ‘T

Stufenausgange Wichtung Status

1 i
1

1

i

1

1

Stufenausgange Wichtung Status

(1]2]a]a]s[e[7[s]0ft0[112'h *s I 7+ (1[2]a]s]s]e[7[a]o[w0j1/tzh % K =" 8

Abbildung 30: Typische Ausgangseinstellungen 12 x 1ph (Drehstrom-Modell RVT12-3P)

Typische Einstellung zwei: 6 Stufen mit Dreiphasenkondensatoren + 6 Stufen mit
Einphasenkondensatoren (Phase-Neutralleiter):

m Stufenausgange § o 4 Twods Stufenausgange 5 X

Stufenausgange Wichtung t Stufenausginge Wichtung Status

1
Z
3

[1[=]a]a]s]e[r]a]elo/ttzia % Frifa 8

[1]2]a]a]e]e]r[elelto[ntzh % Frifu M8
Abbildung 31: Typische Ausgangseinstellungen 6 x 3ph + 6 x 1ph (Drehstrom-Modell RVT12-3P)

Schaltzeiten

Mit Klick auf die Schaltflache “Schaltzeiten” im Bildschirm gezeigt in Abbildung 27 kann
der Benutzer im Folgebildschirm die Einschaltverzégerung fur die Anlage eingeben.
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r“ Schaltzeiten

EIN-Yerzog.

ALIS-Yerzig. Sek.

Start-¥erzog.

Abbildung 32: RVT Einstellen der Schaltzeiten

EIN-Verzogerung:

- bei normaler Messung muf tiber diese Zeit dauernd eine Anforderung bestehen,
um Stufen zuzuschalten.

- bei integraler Messung ist dies die Integrationsdauer zwischen zwei
Schaltentscheidungen.

Die Einschaltverzogerung ist erforderlich, damit sich die Kondensatoren vor dem
Wiederzuschalten sicher entladen kdnnen.

Warnung: eine zu kurze Einschaltverzogerung kann die Anlage nachhaltig
beschadigen

AUS-Verzogerung:

- bei normaler Messung muf tiber diese Zeit dauernd eine Anforderung bestehen,
um Stufen abzuschalten.

- beiintegraler Messung wird die Ausschaltverzogerung nicht verwendet.

Start-Verzogerung: die Zeit, die der RVT abwartet, bevor er den Regelbetrieb nach
einem Spannungsausfall wieder aufnimmt.

Mit Klick auf die Schaltflache “Steuerung” im Bildschirm gezeigt in Abbildung 27 kann
der Benutzer im Folgebildschirm die Einstellungen fur die Stromwandler-Messungen
und die Schaltstrategien fur die Anlage eingeben.

Blindleistungsregler RVT ¢ Messungen und Einstellungen - 39




[m Steuerung

1Ph/3Ph 1Ph-1LL1 |
Linear/Kreis
Prog.,/Direkt Progress B4
Mormal /Integ. k&

Parametereingabe frei

[(1]2]3]a[s[e[7[e|ojw01112'h #s K- s 8

Abbildung 33: RVT Einstellung der Anlagensteuerung

1Ph/3Ph

Diese Einstellung gibt die Art der Verbindung fir die Strommessungen an. Der RVT
erlaubt acht verschiedene Stromwandler-Verbindungstopologien je nach Art des

Netzes (Dreiphasen-Drei Leitungen, Dreiphasen-Vier Leitungen oder einphasig (Phase-
Phase) :

Einphasige Strommessung (Beim Basismodell RVT6/12 und beim RVT12-3P):
1Ph-1LL1, 3Ph-1LL1, 3Ph-1LN1,

Connection type

L2
L TUE B ::i

L1 £
L2

3Ph-1LL1 L3 ::
N
e PO

APh-1LN1 e
| C

Dreiphasige Strommessung (Nur beim Dreiphasenmodell RVT12-3P):

3Ph-3LL3, 3Ph-3LL2 (Bei diesem Anschlulityp darf kein N-Leiter vorhanden sein), 3Ph-
3LN3, 3Ph-1LL3, 3Ph-1LN3.
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3Ph-3LL3

PN 1 ] E
]
L)
— 5
T

3Ph-1LL3 L3

IPh-1LN3 [ S

Die Verbindungstypen sind beschrieben in A7. Abbildung der Stromwandler-
Verbindungstypen und Stromwandler-Verdrahtung an den Regleranschlissen im
Anhang am Ende dieser Anleitung.

Definition der oben genannten Verbindungsarten:

3Ph-3LN3

T '|' 1: ein StromwandleranschluR, 2: zwei Stromwandleranschliisse, 3: drei
|Stromwandleranschliisse

LN: Spannungsmessung zwischen Phase und N
—LL: Spannungsmessung zwischen 2 Phasen

1: Spannungsmesung einphasig, 3: Spannungsmessung dreiphasig

1Ph: Einphasiges Netz (L-N oder L-L), 3Ph: Dreiphasennetz

Bitte beachten: L steht fur Phase, N fur Neutralleiter

Linear / Kreis (Lin./Circ. auf dem Bildschirm)

Lineare Schaltung erfolgt nach dem Schaltungsprinzip ,firstin, last out”.
Kreis-Schaltung erfolgt nach dem Schaltprinzip ,first in, first out*.

Die beiden Vorgange sind in der nachstehenden Tabelle beschrieben.

Die Kreisschaltung verlangert die Lebensdauer der Kondensatoren und Kontakte,
indem die Belastungen auf alle Ausgdnge ausgewogen verteilt werden.

Bei ,,Double First Step“-Schaltfolgen (1:1:2:2:..., 1:1:2:4:4.,...) wirkt die Kreisschaltung
auf die ersten beiden Ausgange und die hochstgewichteten Ausgange.
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Cl C2 C3 c4 Cl1 Ci2
i+ 4 4 4 0 4 HF
soape 1 1 1 1 1 1
O O 0O | O
A 'R B O O O O
A R B E O O O
M H B O O O O
B O 0O O O O
Kreis
Cl C2 C3 c4 Cil C12
A+ 4+ 4 4 . 4 HE
Schaigoige | 1 1 1 1 1
m O O 0O O O
AR B O O O O
A R B B O O O
OO m m O O O
(O O | O | O

1 Anforderung fur das Einschalten einer Stufe
T Anforderung fur das Abschalten einer Stufe
n Ausgangskontakt geschlossen

O Ausgangskontakt offen

Progressiv / Direkt (Prog./Direct auf dem Bildschirm)

Beim progressiven Schalten wird Stufe fur Stufe einzeln gemal: der ON-delay-Zeit
geschaltet.

,Direct operation“ schaltet zuerst die groRtmaoglichen Stufen und dann kleinere mit
einer festen Verzdgerung von 12 s um den Ziel cos j schnellstmdglich zu erreichen.

Das direkte Schalten vermeidet zahlreiche unnétige Zwischenschritte.

Progressiv
Cl G2 C3 G4 Q(kvar) A
kA R cos @ Sollwert
scbatifolge | 2 4 4 ¥
m O 0O 4
A2/0 = 0O 0O 4+ L
A" B O 0O 4F
200 = O 1 4+ .

VY Y Y Ot

GC1EN GC2EIN C2EIN G3EIN
C1AUS C1EIN C1AUS
C2 AUS
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Direkt

Q(kvar) i
cos ( Sollwert
Cl C2 GC3 C4
+ 4 4
Schaltfolge | 2 4 4 1+
O 0O 0O 0O
A0 0O B O

Normal /7 Integral (Normal/Int. auf dem Bildschirm)

Bei der normalen MeBmethode schalten Stufen, wenn die Schaltanforderung wahrend
der gesamten Verzégerungszeit standig anliegt.

Bei der integralen Melimethode schalten Stufen entsprechend dem Mittelwert des
wahrend der Verzégerungszeit erfaten Anderungsbedarfs.

Die integrale Methode empfiehlt sich fur Anwendungen mit sich schnell und haufig

andernden Lasten.
Integral = @ + 0 +§

w\/ me-S, it ching On ONe step

| : Normal = @ no step

>

time
@ no step

sl |\ switching

Schutz vor Anderung der Anlageneinstellungen (Software-Sperre)

Die Anlageneinstellung kann gegen einen unauthorisierten Zugriff sowohl per
Hardware als auch per Software geschuitzt werden. Die Hardware-Sperre wird in 3.2.4
beschrieben. Im folgenden Bildschirm wird gezeigt, wie die Software-Sperre
funktioniert. Dies ist der Pfad zum Bildschirm in Abbildung 34

Startbildschirma& Einstellungen & Handeinstellungen & Anlagendaten & Steuerung.
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1Ph/3Ph 1Ph-1LL1

E

Linear/Kreis

Mormal /Inteq. A

Parametereingabe frei .

[8]ofwoftiza % Frafu DS

Abbildung 34: RVT Schutz der Anlageneinstellungen: nicht geschtitzt

Um die Anlageneinstellungen zu schitzen, klicken Sie in das Ké&stchen hinter
“Parametereingabe frei”; die Bildschirmanzeige andert sich dann wie in Abbildung 35.

1. Die Einstellungsfelder sind jetzt ausgegraut

2. “Parametereingabe frei” wird zu “Parametereingabe gesperrt"

3. Inder Statusleiste ist das Symbol fur das Softlock aktiviert: ﬂ

i Steuerung ) g ]
m ] Der Regler ist

1Ph/3Ph 1Ph-1LL1 B "OK" ) & durch die
Linear/Kreis Linear I Software

i /
Prog./Direkt  Progress k2,

Mormal/Integ. Harmal I

Parametereingabe gesperrt ﬂ

?[a]oftof1i/12lf %5k F< 7 &

Abbildung 35: RVT Schutz der Anlageneinstellungen: geschlitzt

4.3.1.2 Anschlussdaten
Startbildschirm-> Einstellungen-> Handeinstellungen-> Anschlussdaten

Die RVT-Anschlussdaten geben an, wie die Stromwandlerparameter eingestellt werden.
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[Fiicds AnschiuBdaten e & [Tds Anschluldaten [

Iprim; Isek “oK” Meuzuordnung L EH "OK"
C/k 1Ph 1.73 Nevzvordnung IS
C/k 3Ph m Neuzuordnung _‘
Phasenlage

=

Drehfeld Rechtsdrehfeld =

[1]2]ala]s]e]7]alelw/na s # § F: F s

[1]2]3]a]s]e[7]e[ofw0/1 2% L rsu M &
Abbildung 36: RVT-Anschlussdaten

Iprim/lsek: Stromwandleriubersetzungsverhaltnis (wird auch mit k bezeichnet)
Beispiel: ein Stromwandler 250 A/5 A weist einen Wert k = Iprim/lIsek von 50 auf.

C/k-Wert: Schaltschwelle des RVT-Blindleistungsreglers. Diese betragt tblicherweise
2/3 des Stromes der Kondensatorstufe (Q Stufe) auf der Sekundarseite des Wandlers
(Erlauterung in Abschnitt 4.3.1.1).

Der C/k-Wert beschreibt die Ansprechschwelle des RVT fur das Ein- und Ausschalten
von Kondensatorstufen. Der C/k-Wert kann zwischen 0.01 und 5 programmiert werden.

Das nachstehende Beispiel zeigt die Auswirkungen eines zu geringen C/k-Wertes und
wie sich daraus unerwiinschtes Pendelschalten ergeben kann:

Q(kvar) A C/k-Wert zu gering Q(kvar) i korrekter C/k-Wert
cos ( -Sollwert T cos (-Sollwert T
—
_L|||1nﬁtiges
Schalten
| ] |+ | * + -
VR TR T T T R v vy + t(s)

ClAUS C2EIN C3AUS CAEN C4AUS GIEN C4ALS CIEN C2EN C3EN CHEmN

Ein zu hoher C/k-Wert fuhrt (insbesondere in Niederlastzeiten) zu unndétig grofien
Regelabweichungen vom voreingestellten cos j-Sollwert.

Die empfohlene C/k-Einstellung kann anhand der nachstehenden Formel errechnet
oder unmittelbar der nachstehenden Tabelle entnommen werden.

Formel:
Drehstromnetz Einphasenstromnetz
N3 x Uv (V)x K Uv (V)x K
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Table 2: Tabelle fiir Drehstromnetz 400V

Kondensatorstufen (kvar)
CT-Verhaltnis K

5 10 15 20 30 40 50 60 70 90 100 120

10/1 50/5 10 0.48 097 145 193 290 387 484

20/1 100/5 20 0.24 048 0.73 097 145 193 242 290 338 435 484

30/1 150/5 30 0.16 032 048 064 097 129 161 193 226 290 322 3.87

40/1 200/5 40 012 024 036 048 073 097 121 145 169 218 242 290

60/1 300/5 60 0.08 0.16 024 032 048 064 081 097 113 145 161 193

80/1 400/5 80 006 012 012 024 036 048 060 073 085 109 121 145

100/1 500/5 100 0.05 010 015 019 029 039 048 058 068 087 097 116

120/1 600/5 120 0.04 0.08 012 016 024 032 040 048 056 073 081 0.97

160/1 800/5 160 0.03 0.06 0.09 012 018 024 030 036 042 054 060 0.73

200/1 1000/5 200 0.02 0.05 0.07 010 015 019 024 029 034 044 048 058

300/1 1500/5 300 0.02 0.03 0.05 0.06 010 013 016 019 023 029 030 0.39

400/1 2000/5 400 0.01 0.02 0.04 0.05 0.07 010 012 015 017 022 0.23 0.29

600/1 3000/5 600 0.01 0.02 0.02 0.03 0.05 0.06 0.08 010 011 015 015 0.19

Hinweis:

Beim RVT12-3P sind zwei C/k-Werte mdglich: C/k 1ph und C/k 3ph; beim RVT6/RVT12
ist nur C/k mdglich.

C/k 3ph (oder C/k) trifft auf Anlagen mit ein, zwei oder drei Stromwandler zu
(symmetrisch belastetes Drehstromnetz); C/k 1ph ist fur Anlagen mit drei
Stromwandlern (unsymmetrisch belastetes Drehstromnetz). Es wird angenommen,
dass fur ein unsymmetrisch belastetes Drehstromnetz ein einheitlicher C/k 1ph fur das
Schalten drei einzelner einphasiger Kondensatorstufen eingesetzt werden (Alle
Einphasenstufen mussen gleichgrol sein).

Es wird angenommen, dass alle mit dem RVT12-3P verbundenen Stromwandler (zwei
oder drei Stromwandler mit verschiedenen Verbindungsarten) das gleiche
Stromwandleriibersetzungsverhéltnis haben. Die geringste Stufe fir einphasige
Kondensatorstufe und dreiphasige Kondensatorstufe konnte jedoch unterschiedlich
sein; hieraus ergeben sich zwei verschiedene C/k-Werte fur RVT.

Phasenlage (Nur beim Grundmodell): Phasendifferenz zwischen Spannung und Strom,
die durch die Wahl der MefRanordnung bewirkt wird.

Wenn der RVT wie auf dem in Abschnitt 2.4, beschriebenen Schaltbild angeschlossen
ist, betragt diese Phasenverschiebung 90° (Voreinstellung).

Fur andere Anschlisse kann die zu programmierende Phasenverschiebung den
Tabellen in Anlage A6 entnommen werden.

Berucksichtigen Sie dabei bitte, daR der RVT die Phasenlage bei der automatischen
Inbetriebnahme selbstandig anpassen kann.
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4.3.1.3 Benutzereinstellungen
Startbildschirm-> Einstellungen-> Handeinstellungen-> Benutzereinstellungen

Die Benutzereinstellungen erméglichen es den Benutzern, verschiedene Sollwerte flr
Leistungsfaktoren und Alarm-Verzégerungen anzugeben.

f- Benutzerdaten |_?_' [_T [“ Benutzerdaten ['T [_x-
“oK"

NT cos ¥ m I W Inaktiv
Gen.cos ¥ m O W Inaktiv

K"
Ziel-cos ¢ s

Alarm-cos ¥

Yerzogerung m Sek.
Riickstellung - Sek.

NT Gen.cos ¥ )18

:l:lll OII_TB 9101112 @ *» L re Iy ..
Abbildung 37: RVT Benutzereinstellungen

23453'1'8 ol10/1112@ #s | 7« Iy s

Ziel-cos j: Sollwert des Verschiebungsfaktors (Regelungsziel).
Der cos j -Sollwert kann zwischen 0,70 induktiv und 0,70 kapazitiv eingestellt werden.
i zeigt einen induktiven cos j-Wert, dF einen kapazitiven cos j-Wert an.

NT cos j: alternativer Verschiebungsfaktor fiur die Tag/Nacht-Umschaltung
(voreinstellungsmafig deaktiviert).

Die Umschaltung vom Ziel-cos j auf den NT cos j-(Niedertarif) erfolgt durch ein
externes Signal, das am Eingang OPTOL1 (Erlauterung in Abschnitt 2.4) angelegt wird.

m Benutzerdaten E . r'_f"'l
|
oK :

NT cos ¥ _ i E Aktiv

Gen.cos ¥ _ Ji Alkctiv l
|
|
NT Gen.cos ¥ _ S I

[

00000000000 T

Abbildung 38: RVT Benutzereinstellungen: NT und Gen. Verschiebungsfaktor aktivieren

Gen. cos j : alternativer Verschiebungsfaktor fur netzparallen Generatorbetrieb. Wird
bei Wirkleistungsruckspeisung P < 0 wirksam. (voreinstellungsmagig deaktiviert).

Alarm: Menu zur Einstellung der Parameter zur Beschreibung der Bedingungen fur
einen cos Jj -Alarm. Die Bedingung fir einen cos j Alarm ist erfullt, wenn: alle
Kondensatorstufen eingeschaltet sind und der gegenwartige Wert fur cos j unter dem
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vorgegebenen Schwellwert fir Alarm-cos j liegt und somit mindestens eine weitere
Stufe erforderlich ist.

- Alarmverzoégerung: Mindestdauer der Alarmbedingung, bis der Meldekontakt
geschlossen wird.

- Ruckstellungsverzdogerung: die Dauer, bevor sich der Meldekontakt nach Ende
der Alarmbedingung wieder offnet.

- Alarm-cos j-Schwellwert: threshold value

4.3.1.4 Schutz und Warnungen
Startbildschirm-> Einstellungen-> Handeinstellungen-> Schutz/Warnungen

Der RVT kann beim Uberschreiten bestimmter Grenzwerte vorgegebene Aktionen
durchfuhren. Der Schutzlevel reagiert dabei starker als bei Warnungen.

[1]2][3]a]s]e]7]8]0 101112/ #s ¥ 7« I &

Abbildung 39: RVT Einstellungen Schutz und Warnungen

4.3.1.4.1 Schutzfunktionen

130,00
450,00

¥
THDU= >
i,

Ext. Schutz

[(1]2]a]s]e]e]7]ee /101112 %+ & 7=/ [ &
Abbildung 40: RVT Einstellung der Schutzfunktionen

v
[10.00 o
500,00 A

7/e[ejw111zh *s Fr-fa DS
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Schutz: Einstellung der Auslosewerte zum Schutz gegen Unterspannung,
Uberspannung, unzulassigen THDU, Ubertemperatur und fir die Aktivierung eines
externen Schutzes initiiert durch den opto-isolierten Eingang 2. Das Alarmrelais hat
einen NO- und einen NC-Kontakt.

Sobald ein Auslésewert erreicht ist, erfolgen die nachstehenden Aktionen:
- alle Kondensatorstufen werden abgeschaltet
- auf dem Display wird eine Alarmmeldung angezeigt

- das Alarmrelais ist aktiviert ( NO geoffnet / NC geschlossen)

- das Symbol Ewird hervorgehoben

Hinweis: Wenn der das externe Eingangssignal IN2 (Beschreibung in Abschnitt 2.4.)
angelegt wird werden alle Stufen abgeschaltet und der Parameter ,Externer Schutz*
aktiviert den Alarmkontakt:

- Abschaltung und Alarm
- Nur Abschaltung (kein Alarm)

Trifft die Auslosebedingung nicht mehr zu, nimmt der RVT nach Ablauf einer
Verzogerungszeit die Reglertatigkeit wieder auf. Die Verzdgerungszeit hangt von der
Art der Storung ab. Der Neuanlauf nach einer Alarmausl6ésung ist im Anhang A4
eingehend erlautert.

Hinweis : wenn aktiviert, kann die externe Fehleriberwachung (Ext. Schutz) durch
Anlegen eines Signals an den RVT-Eingang OPTO2 (vgl. Abschnitt 1.4) die Funktion
ausldsen.

4.3.1.4.2Warnungen

T

Bei Warnungen wird grundsétzlich weniger stark reagiert, als bei Verletzungen der
Schutzstufe. Wenn eine Warnstufe erreicht wird, werden die folgenden Aktionen
durchgefihrt:

- wird das Lufter- / warnungrelais aktiviert: wird der NO-Kontakt geschlossen

- Das Symbol wird hervorgehoben
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[Wode' Warnungen i ] , TR ——— X
¥ min warn. 100,00 ¥ S ¥ min warn. | Trakkiy |

¥ max warn. (440,00 ¥ ¥ max warn. M |
THDU max warn %o [ THDU max warn M |
1

| |

Irms.Max.warn |EENR A | Irms.Max.warn M [

: _ _4E:,‘:E? B ;'El’l_i‘I;'H_ 'F;_ fl'_rr'; ) -] : | : | : | 4[ E? B 910 11 12 'H 'h_ ¥ l'_rr'; ) -
Abbildung 41: RVT Warneinstellungen

4.3.1.4.3Temperatur-Schutz

Der RVT bietet acht Temperaturschutzvorrichtungen mittels acht Temperaturfuhlern.
Die Schutzstufe kann fur jeden Temperaturfuhler einzeln eingestellt werden. Wenn eine
der acht Temperatur-Schutzstufen verletzt wird

werden alle Kondensatoren abgeschaltet

erscheint eine Alarmmeldung in der Anzeige

wird das Alarmrelais aktiviert ( NO geo6ffnet / NC geschlossen)

un die Symbole E und E leuchten auf

°C T1=2

b

B

§-c =

26
oc
S
-

8 o011z *s | r« Ty

Abbildung 42: RVT Einstellung der Temperatur-Schutzfunktionen

4.3.1.4.4Temperatur-Warnungen

Der RVT bietet acht Temperatur-Warnungen mittels acht Temperaturfihlern. Die
Warnstufe kann fur jeden Temperaturfihler einzeln eingestellt werden. Wenn eine der
acht Temperatur-Warnungen ausgegeben wird

- wird das Lufter- / warnungrelais aktiviert: wird der NO-Kontakt geschlossen

- Das Symbol E wird hervorgehoben
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I

i S —
| gl & : 2
. !
i =1 =] S | £
| i
| 3
| 3
|

Ul oo~/ [—
T2 Lafer i

T3 Liifter ein

TZ Liifter Ein
T3 Liifter ein

r_‘_j"_ ['T [“ Temp.Warn r—'?'" I_'T
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T4 Liifter ein T4 Liifter ein

T5 Liifter ein T5 Liifter ein
T6 Liifter ein T6 Liifter ein

T7 Liifter ein

T8 Loter i

[7]8lo101112 0 s &k ¢« s ) (& 1]2]a]a]s]e[7]a]o]t0/11/12' #s I Fs

T7 Liifter ein
T8 Liifter ein

OO0 O0 0000

Abbildung 43: RVT Temperatur-Warneinstellungen

Hinweis 1: der RVT ist mit einem Eigenschutz gegen Innentemperaturen tUber 85°C
ausgestattet. Bei Uberschreitung dieses Wertes wird die beschriebene Aktion
ausgelost wenn die Innentemperatur dieser Schutzschwelle Uberschreitet. Der RVT
nimmt den Betrieb automatisch wieder auf, sobald die Innentemperatur unter 80°C
abgefallen ist.

Hinweis 2: der Schutz gegen Ubertemperatur ist voreinstellungsmaRig deaktiviert.
Wenn ein Grenzwert eingegeben wird Uberpriuft der RVT den Temperaturfuhler.

4.3.1.5 Grundeinstellungen wiederherstellen
Startbildschirm-> Einstellungen-> Handeinstellungen-> Grundeinstellung

m Grundeinstellung 5 i m Grundeinstellung

WARMUMG: Dieser Yorgang kann nicht
riickgdngig gemacht werden Wichtige
Einstellungen kinnen verloren gehen.

sind Sie sicher, dass Sie die Werksei
wiederherstellen wollen?

Driicken 5ie OK zum Bestitigen
Driicken Sie CLOSE zum Abbrechen

5[s]7[a]9w0/11)12/% s ¥ 7« s

5 Werkseinstellung wiederhergastallt

[1]z]2]a]s]e]7]e]eltol11/12'h # & r< Fu I 1§

Abbildung 44: RVT Grundeinstellungen wiederherstellen
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Durch Aufruf und Bestatigung der Funktion ,Riucksetzen aller Parameter auf die
Grundeinstellungen® (Menu-Punkt ,,Grundeinstellung“) werden alle Werte der RVT-
Parameter auf deren Voreinstellungswerte zurickgesetzt (vgl. das dem RVT
beiliegende separate Dokument). Dies gilt nicht, wenn die Einstellung der
Anlagenparameter gesperrt ist. In diesem Fall bleiben die Anlagenparameter
unverandert.

Warnung: Dabei kbnnen wichtige Parameter unwiederbringlich geléscht werden.

Anmerkung: Stellen Sie vor einer Rickstellung auf die Grundeinstellungen folgendes
sicher:

- dal der RVT entriegelt ist (Erlauterung in Abschnitten 3.2.4 und 4.3.1.1)
- dal sich der RVT im SET-Modus befindet (Erlauterung in Abschnitt 3.2.2.)

4.3.2 Inbetriebnahme (SET-Modus)
Mit diesem Untermenl kann der Anwender eine automatische Selbstprogrammierung

oder eine gefuhrte manuelle Programmierung des Reglers durchfuhren.

4.3.2.1 Einfache Inbetriebnahme

Beziehen Sie sich bitte auf die vollstandige Erlauterung in Abschnitt 3.4.

4.3.2.2 Gefuhrte Inbetriebnahme

Der RVT fuhrt Sie schrittweise durch die Liste der einzustellenden Parameter. Die
folgenden Parameter (siehe nachstehende Tabelle) missen Sie eingegeben.

Anmerkungen:
Stellen Sie vor der gefiuhrten Inbetriebnahme sicher, dafi:

1. der RVT entriegelt ist (Erlauterung in Abschnitt 3.2.4 und 4.3.1.1).
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2. der RVT sich im SET-Modus befindet (Erlauterung in Abschnitt 3.2.2).

3. Vergessen Sie nicht, wenn der Stromwandler sekundarseitig
kurzgeschlossen ist, die Kurzschlubricke wieder zu 6ffnen, nachdem Sie
den Stromeingang des Reglers angeschlossen haben.

Bei der gefuhrten Inbetriebnahme einzugegebende Parameter

Parameter Beschreibung

1Ph / 3Ph Anschlulzkonfiguration der Anlage und der RVT-Mel3eingange.

Phasenverschiebung Kontrolle der Phasenverschiebung

Iprim/isek Stromwandlertibersetzungsverhaltnis

Stromwandler Lenkt Stromwandlereingange um, wenn der Stromwandler an die
Umlenkung falsche Phase angeschlossen ist

Phasenlage Durch die Anschlukombination bedingte Phasendifferenz zwischen

Strom und Spannung. Die Voreinstellung 90° gilt fur einen Anschluf}
entsprechend dem Regler-Schaltbild (vgl. Abschnitt 2.4) zu. Andere
Anschluf3arten: s. Anhang A5.

Uprim/Usek Ubersetzungsverhaltnis fir einen externen Spannungstransformator.

un Anlagen-Nennspannung

EIN-Verzog. Einschaltverzégerung

AUS-Verzog. Ausschaltverzégerung

Schaltfolge Wichtung (Wertigkeit)der Stufenausgédnge

Q Stufe Leistung der kleinsten Stufe (Stufenleistung entsprechend der
Wichtung 1)

C/k Einstellen der Schaltschwelle

Ziel-cos j Sollwert fur den Verschiebungsfaktor.

4.3.2.3 T-Fuhlererkennung

An den RVT kdnnen bis zu acht Temperaturfthler (in Reihe geschaltet) angeschlossen
werden. Jeder Fuhler muss vor der Verwendung folgendermalf3en in Betrieb genommen

werden.
Jeder Fuhler muss einzeln erkannt werden:

- SchlieBen Sie den Fuhler an einen Eingang fur Temperaturfuhler an (jeweils nur
ein Fahler)

- Klicken Sie auf die Zeile, um eine Fihlernummer zuzuweisen
- Klicken Sie auf die Schaltflache “Start”

- Der RVT erkennt automatisch die Fuhleradresse

- Fuhren Sie diesen Vorgang fur jeden Fuhler durch

Wenn einer der Fihler ein Problem hat, kann er mit der Schaltflache "Léschen” geléscht
werden.
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Nach einer erfolgreichen Erkennung wird jedem aktivierten Fuhler eine eindeutige
Adresse zugewiesen.

T Fishlererkennung r-?'_ [-Y"|

121|212| 120| 202|025

Schliessen Sie einen Fithler an, dann Start | Schliessen Sie einen Fithler an, dann Start

4.4 Uberwachung

Unter Uberwachung kann der Benutzer Schaltspiele, den Alarmspeicher,
Testfunktionen und eine Echtzeituhr aufrufen (Nur das Dreiphasenmodell RVT12-3P hat
eine Echtzeituhr). Hierdurch stehen ihm sinnvolle Diagnosemoglichkeiten zur
Verfugung.
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Schaltspiele Alarmspeicher

Testfunktionen

[(1]2]a]a]s]e]7[8]9]10[11/12' % k Fx Iy

Abbildung 46: Uberwachung

4.4.1 Schaltspiele
Gibt die Anzahl der Schaltspiele fir alle Ausgangskondensatorrelais seit der
Herstellung des RVT an.

-

: - roehl
1 863
2 156
3 385
4 436
5 128
6 397
7 422
8 386
a 0

10 ]

11 0

12 0

BE880000800T

Abbildung 47: Schaltspiele

4.4.2 Testfunktionen

r

Testfunktionen

In diesem Untermenii ermdglicht dem Benutzer die Uberpriifung jedes einzelnen
Ausgangsrelais des RVT.

Alarmtest: ermdglicht das Testen des Alarmrelais
Liuftertest: ermoglicht das Testen des Lifterrelais.

Test der Stufenausgange: ermoéglicht das Testen jedes einzelnen Stufenausganges.
(Der RVT Uberwacht die programmierten Verzogerungszeiten)
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m Testfunktionen 2 g

Alarm W Aus

Liifter W Aus

“oK"

[7[8]efolnj12h % F e 8

Abbildung 48: Uberwachung Testfunktion

[Wode Stufenschaltung [T X" | | e Stufenschaltung ? X"

Stufenausginge

Stufl;ﬁausgéinge

1 AUS AUS
AUS AUS
AUS AUS
aus aus
Aaus Aaus

AUS AUS

[e]7]a]otw0]1112]T *s § ¢« Fu [ (8

5 7]8l0 /1011120 % § r« Ty
Abbildung 49: Test der Stufenausgénge

Klicken Sie die Kastchen an um das entsprechende Relais ein- oder auszuschalten

m Stufenschaltung r—?_ ['_'f" m Stufenschaltung r—?_ ['_'f"

Stufenausginge Stufenausginge

1 W aus 1
aUS

Schaltet... ,

2
3
4 AUS
5
B

ALS

2
3
4
5
AUS B

([2][2]]s]e]7][e]o w1112k % k = 7 W (&

s[6[7[8]o10[11/12/T % k' r-u &

Bevor Sie mit den Testfunktionen fortfahren, stellen Sie sicher, dass:
- der RVT entsperrt ist (Beschreibung in den Abschnitten 3.2.4 und 4.3.1.1)

- der RVT sich in der Betriebsart Einstellungen befindet (Beschreibung in
Abschnitt 3.2.2.)

4.4.3 Alarmspeicher

56 — Messungen und Einstellungen ¢ Blindleistungsregler RVT



Der Alarmspeicher zeigt die letzten funf Alarmmeldungen einschlie3lich des Zeitpunkts
an.

Spannung zu hoch.

201003730 13:43:23

Temp.-F ihler. zu hoch.
201007721 5:12:34

Keine Alarmmeldung.
Keine Alarmmmeldung.

Keine Alammmeldung.

(1]2]s]a]s]e[7]a]e[w/1112'h % F e &

Abbildung 50: Alarmspeicher

4.4.4 Echtzeituhr

r

Echtzeituhr

Ec:htzeii;uhr |_?"‘ [-T"
"OK”

Tag
Stunde
Minuten

sekunden

7(alofw/1112h *s FF-u D8

Abbildung 51: RVT Echtzeituhr

Die Echtzeituhr des RVT lauft weiter, auch wenn das Gerat nicht angeschlossen ist.

4.5 Kommunikation
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(1]2]3]a[s]e]7[e]ot0/11/12h %5 ¥ £ My

Der RVT bietet verschiedene Kommunikationmaoglichkeiten. Von diesem Hauptmenu
aus erhalten Sie Zugriff auf die Sprachenwahl, die Einstellungen der Temperatureinheit,
die Bildschirmkonfiguration sowie Einstellungen fur Netzwerk und Modbus. Weitere
Informationen zu Modbus-, USB- und TCP/IP-Protokoll und deren Programmierung
finden Sie im Handbuch: 2GCS213013A0050 RVT Kommunikation tber Modbus-, USB-
oder TCPIP-Protokoll.

RS485 / Modbus-Adapter

Der Modbus-Adapter ist ein optionales Gerat fur den RVT-Blindleistungsregler, der den
Anschluss des RVT an ein RS485 Modbus-System erméglicht. Der Regler wird im
Modbus-Netz als Slave-Einheit angesehen.

Beachten Sie die 2GCS214013A0050-RVT Modbus RS485-Adapter Benutzeranleitung
fur weitere Informationen zum RS485 Modbus-Adapter.

Fixing screw

57 mm

o TX-RX led’s

35 mm

Screwed termunal for bus

Resistor cable connection
termination
| switch ; f

Extra depth to
the controller
max. 10mm
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Beachten Sie, dass der RS485 MODBUS-ADAPTER durch die Textfarbe
gekennzeichnet ist (3,3V Stromversorgung).

Dermit Textfarbe gekennzeichnete ist fur das alte Modell (5V
Stromversorgung) reserviert.

Dies bedeutet: Der neue Modbusadapter ist nicht kompatibel mit dem alten RVT; der
alte Modbusadapter funktioniert nicht mit dem neuen RVT (mit Touchscreen).

~ RS485 MODBUS ADAPTER
Sn.__0004 |’
TX RX 2GCA2918B0AD0S0

Ce
b,

‘~- LOAD SWITCH

Netzwerk / TCP/IP

TCP/IP-Verbindungen kdnnen lokal oder tber Fernverbindungen hergestellt werden.
Der standardmmaRig verwendete TCP-Port ist 4250.

Der Anschluss am RVT erfolgt Uber ein RJ45 Cat5e Netzwerkkabel.

Der RVT kann direkt Uber das LAN oder Uber das Internet verbunden werden

Blindleistungsregler RVT ¢ Messungen und Einstellungen - 59



USB

Die USB-Schnittstelle dient dazu, den RVT mit einer seriellen Schnittstelle an seinem
USB-Port auszustatten.

Ein Computer wird Giber einem USB-A Stecker auf USB-Mini B Stecker angeschlossen

Achtung: Der USB-Anschluss zum RVT ist nicht isoliert. Es ist zwingend notwendig die
Erdung anzuschliel3en, wenn der USB-Anschluss verwendet wird.
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4.5.1 1/0 Konfiguration

[1]z]2]a]s]e]7]a]o 01112k #s ¥ s 7 [ &

Abbildung 52: RVT I/0 Konfiguration

45.1.1 Sprachenwahl

——

Es stehen funf verschiedene Bediensprachen fur den RVT zur Auswabhl.

Der Benutzer muss zum HauptmeniU zurickkehren, damit die gewaéhlte Sprache
verwendet wird.
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m Sprachenvahl

English
Francais
Deutsch

Espaiiol

BT AR T

[[2[s]s]s]s 7]s[sls0112'h %

Abbildung 53: RVT Sprachauswahl

45.1.2 Temperatureinheit

Hier kan zwischen zwei Temperatureinheiten gewéahlt werden: Celsius und Fahrenheit.

Die gewahlte Einheit wird fur alle Temperaturmessungen und Einstellungen verwendet.

; Temp. Einheit r_‘_j_ |’-T m Temp. Einheit > [-T

(1]2]]«]s]e]7][a]o[t0[11/12'k *» & < Fs I & QW[1]2]3]+]c]e][7]s[e[101112% % & 7+ I &

45.1.3 Allgemeine Einstellungen

=

Modbus- und Netzwerkverbindungen mussen konfiguriert werden.
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m Allg. Einstellungen |"T [‘T

Kommunikation frei | ]

[e]7]8[910[11/12% % K F=Tu D 8

Abbildung 54: RVT Einstellung des Kommunikationsprotokolls

m Modbus |'""J_j" [’T
slave-Adresse

Baud-rate

Stop-bit

oK

[1]2]s]4]s]e[7[a[9[t0/11/12h % K r« T4 D 8

Abbildung 55: RVT Einstellung des Modbus-Protokolls

Die Slave-Adresse wird vom Modbus-Master verwendet, um den RVT Uber Modbus
anzusprechen.

Baudrate, Ubereinst. und Stop-bit missen Ubereinstimmen mit den
Kommunikationseinstellungen des Modbus Masters, der das RS485 / Modbus
Netzwerk steuert.

Der RVT braucht eine IP-Adresse, um sich direkt mit einem PC oder einem Netzwerk zu
verbinden.

Diese IP-Adresse kann fest vergeben und eingetragen werden, wenn DHCP deaktiviert
ist. Die Standardadresse ist 192.168.1.40.

Wenn die IP-Adresse von einem Gateway oder im LAN automatisch vergeben wird,
stellen Sie DHCP auf aktiviert.

Es folgen einige Beispiele:
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Beispiel 1: Im Bildschirm unten werden die Grundeinstellungen angezeigt, um sich
direkt mit einem PC zu verbinden (beachten Sie, dass beim PC hierbei die feste IP-
Adresse 192.168.1.1, Subnet-Maske 255.255.255.0 und DHCP deaktiviert angegeben
wurde).

Ethernet r'?'_ ["i"ﬂ

Statlsche 1P Adresse

Statische IP Maske

s e o5 o

Statische GW IP

DHCP Client

Inaktiv
p o fo o | =

Abbildung 56: RVT TCP/IP-Protokolleinstellugen

Beispiel 2: Im Bildschirm unten werden die Grundeinstellungen angezeigt, um sich mit
einem Netzwerk zu verbinden (beachten Sie, dass der PC, der ebenfalls mit dem LAN
verbunden ist, seine eigene IP-Adresse Uber DHCP erhalten hat)

[- Ethernet [_"?" r“g“

Statische IP Adresse

Statische IP Maske

s —Toss s o |
Statische GW IP
255 _

1]2[a]a]s]e[7[a]o/t0j1112h % LV F: a8

Weitere Informationen zu Kommunikation Sie im Handbuch: 2GCS213013A0050_RVT
communication through Modbus, USB or TCPIP protocol.

Starten Sie den RVT, um es mit diesen Parametern zu initialisieren.

4.5.2 Ethernet Konfiguration

In diesem Menl werden die gegenwartige IP-Adresse, die IP-Maske und die Gateway-IP
des RVT angezeigt.

Je nach DHCP-Status kann die angezeigte Information unterschiedlich sein.

In den Bildschirmen unten werden die Ergebnisse der Beispiele 1 und 2 angezeigt:
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Beispiel 1. Der folgende Bildschirm zeigt die feste IP-Adresse bei abgeschaltetem
DHCP.

r“ Ethernet Konfig. r—?_ |_T

Statlsche P Adresse

Statische IP Maske

s Tes e o

Statische GW IP

|7j8|9/101112h *s F ey 0 (8

Beispiel 2: Der folgende Bildschirm zeigt die Einstellungen an, die sich bei einer
automatischen Adressvergabe durch DHCP ergeben.

[' Ethernet Konfig. | 2 X

Statische IP Adresse

I O

Statische IP Maske

Statische GW IP

- T T TR

1[2[afa[s]e[7[a/s/0omnuza s IS

4.5.3 Screen Konfiguration

Uber dieses Meniu kann der Benutzer die XY-Koordinaten und die Helligkeit der
Hintergrundbeleuchtung des Touchscreens einstellen.

m Screen Konfig. 5’ X

(1]z]3]4]s]e]7[8]o[10/11}12h #s ¥ F«Fu I 8
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Eine Kalibrierung des Touchscreens ist i.d.R. bei einer normalen Nutzung des
Touchscreens unter normalen Bedingungen nicht notwendig.

Um einen Ausfall der Touchscreen-Bedienschnittstelle zu verhindern, hat der Benutzer
die Maglichkeit zur manuellen Kalibrierung der XY-Koordinaten, die dazu dienen, die
Bedienung der Schaltflachen zu erkennen.

Warnung: Die Kalibrierung des Touchscreens muss vorsichtig mit einem Stift
durchgefuhrt werden, damit die Kalibrierpunkte prazise erkannt werden!

Press here
(upper left position)

Runtime calibration, Runtime calibration,
please touch the screen please touch the screen
at the center of the ring. at the center of the ring.
Press here

(lower right position)

Im Meni zur Einstellung der Hintergrundbeleuchtung kann die Helligkeit der
Hintergrundbeleuchtung eingestellt werden, wenn der Touchscreen verwendet wird.
Wenn der Touchscreen fur 10 Minuten nicht verwendet wird, wird die Helligkeit der
Hintergrundbeleuchtung auf 10% abgesenkt.

Helligkeit \

4.5.4 Uber
In diesem Menl werden Softwareversion, Seriennummer, Artikelnummer und Typ des
RVT angegeben.
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— toerfvT [

Seriennummer 123456

Artikelzahl ZGCAZ 91722  ADOSD

R¥T Typ R¥T12-3P

Softwareversion ¥1:26
¥2:1 r 10
¥i:n F 13
¥Y4:1 r 2

Jel7]elefwin1zm s Frs il S

455 Mac Adresse

In diesem MenU wird die physikalische MAC-Adresse des RVT angezeigt.

m MAC Adresse r—?_ |—i—'

MAC Adresse

2 o 3 BN EN &

e]7]8]ofw1jzm % Freu DS
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Anhang

Al. Abmessungen

| L

| [
——

54,6
656

A2. Technische Daten

RVT Modelltypen:

146

146

211

Funktion

RVT 6 /RVT 12

RVT 12-3P

1- oder 3-Phasenmessung

1 Eingang zur Spannungsmessung

1 Eingang zur Strommessung

3 Eingange zur
Spannungsmessung

3 Eingange zur Strommessung

Echtzeituhr Nein Ja
Energiemessungen Nein Ja
Netzwerkanschluss Nein Ja
USB-Host-Anschluss Nein Ja
USB-Gerate-Anschluss Ja Ja
Digitale Eingadnge Ja Ja
Alarm- / Lufterrelais Ja Ja
Ausgangsrelais 6 oder 12 12
Sperrschalter Ja Ja
RS485 Modbus-Anschluss Ja Ja
Externe Temperaturfuhler Ja Ja
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Mel3system:

Microprozessorsystem fiur symmetrische Dreiphasen- / Einphasennetze und fur
unsymmetrische Netze. Individuelle Leistungsfaktorregelung in jeder Phase ist maglich.

Betriebsspannung:
von 100 VAC bis 460 VAC
Leistungsaufnahme:
max. 15 VA,
Verbindungsart:
Phase-Phase oder Phase-Neutralleiter fir symmetrische und unsymmetrische Netze
Spannungstoleranz:
+ 10 % der angegebenen Betriebsspannung.
Messkategorie (nach IEC 61010-1):
CAT Il
Spannungsmessung:
bis 690 VAC, daruber hinaus mit einem Spannungswandler (Transformator)
Genauigkeit: 1 % der Anzeigeskala
Frequenzbereich:
45 oder 65 Hz (automatische Netzfrequenzabstimmung)
Stromeingang:
5 A oder 1A (RMS) (Stromwandler Klasse 1)
Stromeingangsimpedanz:
<0,1 0hm
Abschaltung bei Spannungsausfall:
automatische Abschaltung aller Stufen bei Spannungsausfall von mehr als 20 ms
Anzahl der Ausgéange:
RVT6/RVT12 Grundmodell: programmierbar fiir bis zu 6 Ausgange
RVT12-3P Drehstrom-Modell: programmierbar fur bis zu 12 Ausgénge
O Kontaktbelastbarkeit:
- max. Dauerstrom: 1,5 A (AC) - 0,3 A (110 VDC)
- max. Spitzenstrom: 8 A
- max. Spannung: 440 VAC.
- Anschlisse A-A sind auf einen Dauerstrom von 18A (9A pro Anschluss) ausgelegt.

Alarmkontakt: (potentialfreier Kontakt)
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- Ein normalerweise geschlossener Kontakt und ein normalerweise geoffneter
Kontakt.

- max. Dauerstrom: 1,5 A (AC)
- Nennspannung: 250 VAC (Abschaltvermégen: 440 VAC)
Lufterkontakt: (potentialfreier Kontakt)
- Schliel3er
- max. Dauerstrom: 1,5 A (AC).
- Nennspannung: 250 VAC (Abschaltvermégen: 440 VAC)
Leistungsfaktoreinstellung:
0,7 induktiv bis 0,7 kapazitiv
C/k-Werteinstellung:
0,01 bis5A
automatische C/k-Erkennung
Schaltfolgen:
1:1:1:101001 - 1:2:2:2:2:..:2 - 1:2:4:4:4:..:4
1:2:4:8:8:..:8 - 1:11:2:2:2:..:2 - 1:1:2:4:4:..:4
1:1:2:4:8:..:8 - 1:2:3:3:3:..:3 - 1:2:3:6:6:..:6
1:1:2:3:3:..:3 - 1:1:2:3:6:..:6
oder eine beliebige, frei programmierbare Schaltfolge
10/100 Base-T Ethernet-Anschluss
Anschluss an einen PC oder ein LAN tber TCP/IP-Protokoll
Elektrische Isolierung zwischen RVT und den RJ45-Signalen: 1500 Urms
Modbus Baudrate:
300 - 600 - 1200 - 2400 - 4800 - 9600 - 19200 - 38400 - 57600 bps
CAN-Verbindung:
Unterstitzt die CAN 2.0B-Schnittstelle (fur zukinftige Verwendung)
USB-Host-Anschluss:
(fur zukunftige Verwendung)
USB-Gerate-Anschluss
Anschluss fur Temperaturfiuhler
Nur zwei Kontakte tiber 1-Wire-Protokoll
- Keine externe Spannungsversorgung notwendig

- Anschluss an weitere Nodes tber Reihenschaltung
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- 8 Temperaturfuhler insgesamt

- Maximal 8 Meter Abstand zwischen RVT und Temperaturfihler oder zwischen den

Fuhlern

- Maximal 64 Meter Lange

- TemperaturmefRbereich von -55°C bis +125°C (-67°F bis +257°F)

- +/-0.5°C Genauigkeit von -10°C bis +85°C

- Montage auf Hutprofilschiene

- Anschlu an den RVT mit verdrillter Zweidraht-Leitung

Stufenrelais-Konfiguration:

Automatisch, fest EIN (Dauerstufe), fest AUS (deaktiviert)

Anzeige:

QVGA 320 x 240 Pixel farbiger Touchscreen.
Einstellbare Hintergrundbeleuchtung
Schaltverzdgerungszeiten:
programmierbar von 1 Sek. bis 18 Std.

Parameterspeicherung:

Alle programmierten Parameter und Betriebsarten werden in einem nichtflichtigen

Speicher abgelegt.

Automatische Einstellung auf die Phasenfolge des Netzes und der Phasenlage des

Stromwandlers

Blindleistungsregelung unempfindlich gegenuber selbst hohen

Oberschwingungsbelastungen

Regelung bei Wirkleistungsbezug wie
(Vierquadrantenbetrieb)

Betriebstemperatur:

-20°C bis +70°C
Lagertemperatur:

- 30°C bis +85°C
Montageposition:

Vertikaler Schaltschrankeinbau
Abmessungen:

Frontplatte: 146 x 146 mm (HxB)
Rickseite: 205 x 135 mm

Gesamtabmessungen: 146 x 211 x 67 mm (HxBXT)

auch Wirkleistungsrickspeisung
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Montageausschnitt: 138 x 138 mm (H xB)
Gewicht:

6509 (ohne Verpackung).

Anschlisse:

Klemmen fur 2,5 mm2 Einzeladerleitungen
Schutzklasse der Frontplatte:

IP 43 (IP 54 auf Anfrage)

Relative Luftfeuchtigkeit:

Max. 95 %; nicht kondensierend

CE-Zeichen.

A3. Prufung und Stoérungsbehebung
Prufung

Nach |Installation der Blindleistungsregelanlage und Programmierung der
Reglerparameter kdnnen, abh&ngig von der Lastsituation, die nachstehenden Prifungen
durchgefihrt werden.

A. Keine Last oder cos j =1 oder kapazitive Last (Einstellung des cos j-Sollwerts auf
0,95 induktiv)

1. Wahlen Sie den MAN-Modus (Manueller Betrieb).
2. Schalten Sie zwei oder mehr Stufen ein.
3. Wabhlen Sie den AUTO-Modus (Automatischer Betrieb).

Alle Kondensatorstufen missen unter Einhaltung der programmierten Verzégerungszeit
zwischen den einzelnen Schaltvorgangen abgeschaltet werden.

Falls nicht alle Stufen abgeschaltet werden, tiberprufen Sie die folgenden Punkte:
- Wurde inzwischen eine induktive Last zugeschaltet?

- Wurde der korrekte C/k-Wert bzw. die richtige Stufengrof3e und die richtigen
Wandlerubersetzungsverhaltnisse programmiert?(Es wird empfohlen, den C/k-
Wert etwas hoher als den errechneten Wert zu einzustellen.)

B. Induktive Last
1. Stellen Sie den Ziel-cos j =1ein.
2. Wahlen Sie den AUTO-Modus (Automatischer Betrieb).

Die Kondensatorstufen werden nun automatisch eingeschaltet, um die induktive Last zu
kompensieren. (Der Regler schaltet keine Stufen, falls der induktive Strom kleiner als der
C/k-Wert ist. In solchen Fallen prifen Sie wie unter A. beschrieben).

Falls alle Stufen eingeschaltet sind und immer noch ein Bedarf an weiteren
Kondensatorstufen besteht, so priufen Sie die Einstellung des C/k-Wertes. Ist dieser
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Wert korrekt, so ist die Kondensatoranlage zu klein, um cos j = 1 zu erreichen. Wéahlen
Sie einen kleineren Wert fur cos j.

Schaltet eine Leistungsstufe wiederholt ein- und aus, so bedeutet dies, dal? der C/k-Wert
zu klein gewahlt ist (Ausnahme: die Last variiert regelmaliig mit derselben Zeitperiode

wie die Schaltverzégerung).

Storungsbehebung

Stdrung

Empfohlene MalRhahme

Der Regler ist angeschlossen,
funktioniert jedoch nicht (keine
Anzeige auf dem Display).

Der Regler schaltet die Stufen nicht
ein oder aus, obwonhl eine
bedeutende variable, induktive Last
anliegt.

Uberpriifen Sie die Spannungsversorgung und die
Sicherungen.

Uberpriifen Sie, ob sich der Regler im AUTO-Modus
(Automatik) befindet.

Uberpriifen Sie die Einstellung der Phasenlage und des
C/k-Wertes.

Uberpriifen Sie, ob die KurzschluRbriicke am Stromwandler
entfernt wurde.

Der Regler scheint keine Stufe zu
aktivieren.

Warten Sie die Verzdgerungszeit zwischen den
Schaltvorgangen und/oder die Startverzogerung bei einem
Spannungsausfall ab.

Der voreingestellte Leistungsfaktor
wird nicht erreicht.

Bei geringer oder keiner Last kann ein niedriger
Leistungsfaktor einem sehr geringen induktiven Strom
entsprechen. Die Kondensatorstufen sind fur eine
genauere Kompensation zu groR. Falls der Mittelwert des
Leistungsfaktors cos j Uber langere Zeit zu niedrig ist,
sollte der cos j-Sollwert moglicherweise erhéht werden.

Die automatische Inbetriebnahme wird unterbrochen, und auf der Anzeige des Reglers
werden folgende Meldungen ausgegeben:

Messages during an automatic
commissioning process

Empfohlene MalRhahme

Das gemessenene Drehfeld ist falsch. Die

Press OK

Phasen L2 und L3 werden intern getausch.

Mit OK bestatigen.

Fehler: Stufe zu klein

Adapt the step size or the CT ratio.

Fehler: Wandler erfasst keine Strom

Check that the CT’s short-circuit bridges is removed,
that CT’s connections are correctly wired and start the
Auto commissioning again.

Fehler: Last variiert zu schnell

Restart the Auto commissioning procedure under
more stable conditions or set the parameters
manually.

Fehler: Zu grosse Phasenstreuung in

Eingang Nr ‘X’ 'Y" ‘Z’

For each CT input and for each output, phase
recognition is done and phase dispersion is checked.

Check capacitor and contactor connections.

Check capacitor currents for each phase.

Fehler: Mindestens zwei Wandler erfassen

denselben Phasenstrom

Check CT’s installation
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Fehler: Kein signifikanter Strom in

Eingang Nr ‘X' 'Y’ ‘Z’

Check that CT’s short-circuit bridge is removed , that
CT’s connections are correctly wired and start the Auto
commissioning again

Fehler: Inconsistente Phasenverschiebung

Check CT’s connections and installation.
Check capacitor and contactor connections.

Check capacitor currents for each phase.

Fehler: Unsymmetrische Stufe oder

Check that CT’s ratios are the same value.

Wandlerverhaltnis in den Phasen

unerschidelich bei Ausgang Nr ‘A’ ‘B’ ‘C’

‘D'...

Check capacitor and contactor connections.

Check capacitor currents for each phase.

Fehler: Zu grosse Unterschiede zwischen

Stufen

Check sequence and reactive power value per output.

A4. Neuanlauf nach Alarmbedingung

Wenn der Ausldsewert einer Schutzeinstellung erreicht wird (vgl. Abschnitt 4.3.1.4.1),
oder wenn die Innentemperatur 85°C Uberschreitet:

- alle Kondensatorstufen werden abgeschaltet,

- auf dem Display wird eine Alarmmeldung angezeigt,

- der Alarmkontakt 6ffnet sich

Nach Aufhebung der Alarmbedingung nimmt der RVT den Betrieb automatisch wieder

auf. Der Neuanlauf hangt von der Art der Alarmursache wie in der nachstehenden Tabelle

dargestellt ab:

Vorkommnis

RVT-Neuanlauf nach Aufhebung des Alarmereignisses

Unterspannung: U unter
U<<

- Kontakt des Alarmrelais 6ffnet sich sofort.

- Ruckkehr auf Normalverhalten nach einer der EINschaltverzégerung
entsprechenden Zeit(*)

Spannungsausfall

- Ruckkehr auf Normalverhalten nach einer der Start-Verzégerung
entsprechenden Zeit(*)

Uberspannung: U iiber U>>

- Kontakt des Alarmrelais 6ffnet sich sofort.

- Ruckkehr auf Normalverhalten nach einer der EINschaltverzogerung
entsprechenden Zeit(*)

Temp intern > 85°C

- Ereignis als aufgehoben betrachtet, wenn Temp intern < 80°C
- Kontakt des Alarmrelais 6ffnet sich sofort.

- Rickkehr auf Normalverhalten nach einer der EINschaltverzégerung
entsprechenden Zeit (*)

Bei einer der acht T-Fuhlern
ist Temp > Eingestellter
Schutzschwellwert

- Kontakt des Alarmrelais 6ffnet sich sofort (externer
Temperaturfihler T1-8 als Option)

- Ruckkehr auf Normalverhalten nach einer der EINschaltverzégerung
entsprechenden Zeit (*)

Spannungsverzerrung zu
hoch:

THDU Uber THDU>>

- Kontakt des Alarmrelais 6ffnet sich sofort.

- Ruckkehr auf Normalverhalten nach einer der EINschaltverzégerung
entsprechenden Zeit (*).
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LAnti-hunting“-Schutz:

Tritt das gleiche Ereignis innerhalb von 1 Stunde erneut ein, nimmt
der RVT den Normalbetrieb erst nach doppelter
EINschaltverzogerungwieder auf. Tritt das gleiche Ereignis innerhalb
von 1 Stunde dann wieder ein, wird die Wiederanlaufzeit vervierfacht,
usw. bis zu einer maximalen Wiederanlaufzeit von einer
Stunde.Dieser Vorgang vermeidet einen ,,Hunting-Effekt” aufgrund
von Resonanzphanomenen.

- Kontakt des Alarmrelais 6ffnet sich sofort.

Externer Eingang aktiviert  _ Rjckkehr auf Normalverhalten nach einer der EINschaltverzégerung
entsprechenden Zeit (*).

(*) Beziehen Sie sich fur nahere Angaben zur Start-Verzbgerung und
EINschaltverz6gerung auf die eingehenderen Erlauterungen in Abschnitt 4.3.1.1.

A5. Spannungsmessung und Netzanschluf3
Dieser Zusatzt ermdglicht einen praktischen Weg die Spannungsmessung des RVT mit
dem Netzanschluf? zu realisieren.

Beschreibung

Wie in Abbildung 57 gezeigt, hat der RVT zwei Anschlusse fur seine Stromversorgung und
drei weitere Anschlisse als Eingénge fur die Spannungsmessung.

Der RVT verwendet nicht die Energieversorgung fur die Bildung der Mel3spannung. Die
Spannungsmessung wird nur mit den eingens daflur vorgesehenen Klemmen fur die
Spannungsmessung durchgefuhrt.

Wenn die RVT Versorgungsspannung und das Spannungsmesssignal von der selben
Quelle kommen, kann eine Briicke zwischen den betroffenen Klemmen gelegt werden.

NetzanschluB3
von 100VAC bis 460VAC

| ]| | o | ] e e o O s (e N [

ML3 ML2 ML1 PS2 PS1

Abbildung 57: Anschliisse

Praktischer Vorschlag fur die Briicke zur Spannungsmessung

Wegen des geringen Platzes ist es nicht moglich zwei Leitungen unter einen Kontakt zu
klemmen. Deshalb wechselt man auf Methoden welche zwei Leitungen mit einem
Kontakt erméglichen.

Es gibt verschiedene praktische Mdoglichkeiten die Verbindung herzustellen. Eine
Moglichkeit beschreibt die Abbildung 58.
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An jeder
Zwillingsaderendhtlse gecrimpt.

Einspeiseleiitung wird eine zweite Leitung als Bricke mit einer

Diese Zwillingsaderendhiilsen und das dazugehotrige Crimpwerkzeug ist weltweit
erhaltlich.

Bitte beachten Sie, dass Sie Leitungen mit demselben Querschnitt verwenden. Es sind
offemsichtlich nur zwei Zwillingsaderendhulsen fir das dargestellte Ergebnis in
erforderlich.

Abbildung 58: Briicke

A6. Phasenkorrekturtabelle (beim Grundmodell)

3-phasige Kompensationsanlage

Die Spannung wird zwischen L2 und L3 gemessen.

L1 L1 L1
L1 L2 L2 L2 L3 L2
Direkt L3 | LOAD 90 Direkt L3 ' LOAD -30 Direkt L3 LOAD -150
RVT RVT RVT
L L R | L1
L1 L2 L2 L2 L3 Lz
Invertiert | Ls LOAD -90 Invertiert | s [ LOAD 150 Invertiert | Lz LOAD 30
RVT RVT RVT
3-phasige Kompensationsanlage
Die Spannung wird zwischen L1 und Neutralleiter gemessen.
L1 L1 L1
L1 Lz L2 L L3 Lz
Direkt L3 LOAD 0 Direkt L3 LOAD -120 Direkt L3 LOAD 120
R I O i e N I i I D
RVT RVT RVT
L1 L1 L1
L1 L2 1.2 L3 L2
Invertiert | s LOAD 180 Invertiert LOAD 80 Invertiert | s LOAD -60
[V B - T N-- e
RVT RVT
1-phasige bzw. 2-phasige Kompensationsanlage
L1 L1
L1 L2 e L2
Direkt LOAD 0 Direkt LOAD 180
Lz| L3| k L2] L3 m
RVT RVT
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A7. Abbildung der Stromwandler-Verbindungstypen und Stromwandler-
Verdrahtung an den Regleranschliissen

Connection type RVT 12-3P RVT6/RVT 12  Phase shift Voltages Currents Compensation type

Name i

Q
2

i Cc ion dj L12 L23 L31 | LIN L2N L3N L2 L3 N | Fullc3' FullG1? Mixed C3+C1

=
-

N Ne.  0° by default
K1 cr k (see phase shift -
i ; table)

1PhaLLY 22 :Ii
L3 cT

am-~cowo
am-~cunoz

ML2 L2

D ——=Fb— | ML3 s

L2
WhaLl L

NG, 90° by default
k (see phase shift -

k1 cT H
table)

aa-~cwwnZ
an-~cwwnnZ

L1 ML2 U

L1 _)—e—

3Ph-1LN1 13

Nc.  0° by default
(see phase shift - -

ki CT
table)

cT

e ~copa D
as~comna

.
]

0° by default
(Adjust

" - phase rotation
- CT redirection )

yes yes yes

ae-~cowax
ao-~conaZ
an-~cowaZ
an~0—co—abD
comD—C0—u0
Ao ew—Cco—u0
co-~cowaZ
cp-~comaZ
co-~cowaZ
oo ~+~0 —c0—00

0° by default
(Adjust

" - phase rotation
- CT redirection )

[&]
3Ph-3LL2 L2
L3

3) yes yes yes

&} L2
L2 ;E % L3
L3

3Ph-3LL3

as~coweg
as-coweZ
am~covoR
am~cownZ
am~cowaoZ

0° by default
(Adjust

" - phase rotation
- CT redirection )

3Ph-3LN3 yes yes yes

[ e ]
&7
g

anmu—co-u0
e N 2]
a0 mu—co-—u0
ao~cowaz
co~covaz
ao~canal
an~covoaz
an~conaz
eo-~conwaz
oo~ —co0—a

N 0° by default
k1 = (Adjust -
" - CT redirection )

L2
3Ph-1LL3 L3 : E’é o

yes yes yes

ce-~coanZ
am-~coanZ
am-~coanz
ap-~coanZ

aosn—co—n0

:

22z
Lh k&
ae~p—cao—00
a®—=~p—co0—0Q0

N 0° by default
k1 - (Adjust
1 - CT redirection )

3Ph-1LN3 L B — cTi

ap-caunz
as-~coum2
as~couaez
ar-~comeZ

ao~u—co0—oC0
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A8. Individuelle Leistungsfaktorkompensation (beim Drehstrom-Modell
RVT12-3P)

Standardmé&Rig sind nur Modelle mit 12 Ausgéngen verfugbar fir voneinander
unabhangige Leistungsfaktorregelung in jeder Phase.

Wie im Grundmodell des RVT erfolgt die Leistungsfaktorregelung auch beim Drehstrom-
Modell RVT 12-3P durch einen Vergleich des C/k-Werts mit dem gemessenen
Grundschwingungsblindstrom.

Die Regelung erfolgt unterschiedlich je nach Anschlul3typ (siehe A7. Abbildung der
Stromwandler-Verbindungstypen und Stromwandler-Verdrahtung an den
Regleranschlissen) und der Art der angeschlossenen Stufen (Ein- oder dreiphasig).

Zur Erklarung der Anschlu3typbezeichnung (siehe A7. Abbildung der Stromwandler-
Verbindungstypen und Stromwandler-Verdrahtung an den Regleranschliissen)

wPh- xLyz -wobei:

w ein Ein oder dreiphasiges Netz anzeigt

x die Anzahl der Spannungsmessungen ist

y den AnschlulR Phase-Phase oder Phase-N angibt
z die Anzahl der Stromwandler ist

wPh-1Ly1 Anschluf3typ (nur ein Stromwandler)

Falls nur ein Stromwandler angeschlossen ist erfolgt die Regelung geméalR der Lastin L1
(bzw. der Phase in der der Stromwandler liegt).

3Ph-xLy2 und 3Ph-xLy3 AnschluRtyp (2 oder 3 Stromwandler)

Falls mehr als ein Stromwandler angeschlossen ist erfolgt die Regelung gemal einer
einfachen und effektiven Strategie um die Stufen sinnvoll zu nutzen. Die Strategie ist:

Regelstrategie bei unsymmetrischem Netz:

Abwarten der Schaltverzogerungszeit und dabei die Blindstrome in den Phasen L1, L2
und L3 gemal der Einstellung Normal/Integral berechnen.

Bestimmung der minimalen Anzahl zu schaltender Dreiphasenstufen.
Bestimmung der zu schaltenden Einphasenstufen.

Falls eine Gruppe von Einphasenstufen (bereits EIN bzw. soll EIN geschaltet werden)
durch eine Dreiphasenstufe ersetzt werden kann wird bevorzugt die Dreiphasenstufe
geschaltet..

EIN- und AUSschalten erfolgt gemaf den Vorgaben Progressive/Direct, Linear/Circular.
Eingie typische Beispiele:
12 Einphasenstufen / 1 Wandler (Nur 1Ph-1LL1)

abDie Regelung erfolgt geman der Last in der Phase des Stromwandlers
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abDer C/k 3Ph Parameter wird fir das Schalten der Stufen genutzt (Aquivalent zum C/k
Parameter in den Grundversionen RVT6 oder 12)

12 Dreiphasenkondensatoren / 1 Wandler (Nur 3Ph-1Ly1)
a Die Regelung erfolgt gemaR der Last in der Phase des Stromwandlers

a Der C/k 3Ph Parameter wird fur das Schalten der Stufen genutzt (entspricht dem C/k
Parameter in den Grundversionen RVT6 oder 12)

12 Dreiphasenkondensatoren / 2 oder 3 CT’s (3Ph-3LL2 oder 3Ph-xLy3)

a Die Regelung erfolgt gemaR der Last in L1, der Last in L2 und der Last in L3

a Die Regelung erfolgt nach der “Regelstrategie bei unsymmetrischem Netz”

a Der C/k 3Ph Parameter wird fur das Schalten der Dreiphasenstufen genutzt

4 * 3 Einphasenkondensatoren zwischen L und N / 2 oder 3 Stromwandler
(3Ph-3LL2 oder 3Ph-xLy3)

a Die Regelung erfolgt gemaR der Last in L1, der Last in L2 und der Last in L3

a Die Regelung erfolgt nach der “Regelstrategie bei unsymmetrischem Netz”

a Der C/k 1Ph Parameter wird fur das Schalten der Einphasenstufen genutzt

6 Dreiphasenkondensatoren + 2 * 3 Einphasenkondensatoren zwischenLund N/ 2 oder
3 CT (3Ph-3LL2 oderr 3Ph-xLy3)

a Die Regelung erfolgt gemaR der Last in L1, der Last in L2 und der Last in L3
a Die Regelung erfolgt nach der “Regelstrategie bei unsymmetrischem Netz”
a Der C/k 1Ph Parameter wird fur das Schalten der Einphasenstufen genutzt

a Der C/k 3Ph Parameter wird fur das Schalten der Dreiphasenstufen genutzt

A9. Recycling

Die Markierungen auf dem Produkt und in der Dokumentation zeigen an, dal} das Gerat
am Ende seiner Lebensdauer nicht mit normalem Haushaltsmull entsorgt werden sollte.
Um maogliche Umwelt- und Gesundheitsschaden durch unkontrollierte Abfallbeseitigung
zu vermeiden zich fuhren Sie es bitte einer verantwortungsvollen Materialtrennung und
Entsorgung zu.

Privatkunden sollten entweder den Verkaufer oder die zustandige lokale Behdrde
kontaktieren um zu erfahren, wie das Produkt sicher und umweltfreundlich recycelt
werden kann.

Blindleistungsregler RVT ¢ Anhang - 79



Gewerbliche Kunden sollten ihren Lieferanten kontaktieren und die Regelungen des
Kaufvertrages uber die Entsorgung prifen. Das Produkt sollte nicht mit anderem
gewerblichen Abfall vermischt werden in Ubereinstimmung mit der WEEE-Richtlinie
(waste electrical and electronic equipment).

In diesem Produkt sind keine Gefahrstoffe enthalten und entspricht den RoHS-Richtlinie
(Restriction of the Use of Certain Hazardous Substances).

Die Entsorgung von Batterien muR in Ubereinstimmung mit den nationalen Regelungen
fur die Batterieentsorgung erfolgen (Battery Directive).

Elektronikplatinen sollten in Ubereinstimmung mit den nationalen Regelungen
wiederverwertet werden.

Gehause und andere Kunststoffteile sollten separat wiederverwertet werden.

In diesem Produkt ist eine CR2032 LIMNnO2-Batteriezelle enthalten. Ersetzen Sie nicht die
interne Lithiumbatterie CR2032. Sie kann nach Offnen des Gehauses zur Entsorgung
entfernt werden (4 Schrauben auf der Geréaterickseite).

A10. Additional provision on Open Source Software:

The product contains — in part — some free software (software licensed in a way that
ensures your freedom to run, copy, distribute, study, change and improve the software).
The following products are concerned : Linux-2.6.30.1 which is subject to "GNU General
Public License", Version 2, busybox-1.15.3 which is subject to "GNU General Public
License", Version 2, dropbear-0.48.1 which is subject to "GNU General Public License",
Version 2, iana-etc-2.20 which is subject to "GNU General Public License", Version 2, mtd-
utils-1.2.0 which is subject to "GNU General Public License", Version 2, u-boot-1.3.4 which
is subject to "GNU General Public License", Version 2, ifplugd-0.28 which is subject to
"GNU General Public License", Version 2, AT91Bootstrapl.9 which is subject to "GNU
General Public License", Version 2, and uClibc v 0.9.29 which is subject "GNU Lesser
General Public License", Version 2.1,(purchaser or user shall not be prohibited to modify
libraries provided under Lesser General Public License (version 2.1) and/or to reverse
engineer such libraries for debugging such modifications).

These software products which are free (i.e., freedom-respecting - see
http://www.gnu.org/philosophy/free-sw.html for more details) software programs
developed by the Free Software Foundation, a separate not-for-profit organization. If
we distributed any of these free software programs to you, we want you to know that
you were granted a license to that software under the terms of either the GNU General
Public License or GNU Lesser General Public License (“Licenses”; copies of which are
available from http://www.gnu.org/licenses/licenses.html). The Licenses allow you to
freely copy modify and redistribute those software. Those software are available on
http://search-
ext.abb.com/LibraryDownloadManager/Default.aspx?resource=http://wwwO05.abb.co
m/global/scot/scot209.nsf/veritydisplay/96797337ffab5ad0c12578b0003db334/%file
/2GCS705011A0050_RVT%200SS%20software.zip
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Instrucciones de instalacion y de funcionamiento
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Leer esto primero

Sobre este manual de instrucciones

Este manual de instrucciones esté destinado a ayudarle a instalar y manejar con rapidez
el Regulador RVT.

Advertencia

Precaucion, riesgo de peligro: Este simbolo es una indicaciéon de advertencia para
resaltar cierta informacién importante

Antes de proceder a la instalacion y al manejo del Regulador RVT, lea cuidadosamente el
aviso de seguridad. Manténgalo a disposicion de las personas que estan a cargo de la
instalacion, del mantenimiento y del manejo.

Seguridad
El sistema RVT cumple la Directiva Europea LVD 2006/95/CE.

Precaucion, riesgo de descarga eléctrica: Este simbolo advierte al lector de que se
proporciona informacion de seguridad y que se debe tener en cuenta

La instalacién, el mantenimiento y el manejo del Regulador RVT deberan ser realizados
por electricistas calficados.

No trabaje bajo tension.

Para limpiar el polvo utilice un pafio seco. No utilice abrasivos, disolventes o alcohol.
Antes de proceder a limpiar desconecte el suministro eléctrico y el circuito de medida de
tension.

No abra la carcasa del Regulador RVT. En su interior no hay elementos de servicio a las
que el usuario deba acceder.

Desconectar la tension antes de sustituir algun fusible.

El Regulador RVT va conectado a un transformador de corriente. No desenchufar las
conexiones del transformador de corriente antes de asegurarse de que esta
cortocircuitado o conectado a otra carga en paralelo que tenga una impedancia
suficientemente baja. De no proceder asi pueden crearse sobretensiones peligrosas.No
utilizar este producto para ningun otro fin que el previsto.
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Compatibilidad electromagnética
El sistema RVT cumple la Directiva Europea EMC 2004/108/CE.

El Regulador RVT cumple con la normativa de la Unién Europea referente a la CEM
(compatibilidad electromagnética) para su funcionamiento a 50 Hz y lleva la marca CE
indicandolo.

Cuando un aparato se utiliza en un sistema, las directivas de la UE pueden exigir que se
compruebe que el sistema cumple con la CEM. Las siguientes instrucciones resultan
Utiles para mejorar las prestaciones de CEM del sistema.

Los encerramientos metalicos en general mejoran las prestaciones de CEM.
1. Efectuar el tendido de los cables lejos de las aperturas del encerramiento.

2. Efectuar el tendido de los cables préoximo a las estructuras metalicas de puesta a
tierra.

3. Utilizar varios cables de puesta a tierra para los puertos y otros paneles que lo
requieran.

4. Evitar impedancias de masa comunes.
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1 Introduccion al regulador

1.1

1.2

1.3

Contenido del capitulo

Este capitulo describe el regulador RVT. llustra la estructura béasica del regulador, las
funciones principales y la interfaz de usuario con pantalla tactil del regulador.

Un potente regulador de factor de potencia con control en las tres
fases individualmente

El regulador RVT puede realizar la compensacion del factor de potencia tanto en red
equilibrada como desequilibrada. Hay dos modelos de reguladores RVT: Modelo base
RVT RVT6/RVT12 y modelo trifadsico RVT RVT12-3P. EI modelo base es totalmente
compatible con reguladores RVT anteriores con 6 o 12 salidas, lo cual es aplicable para
una red equilibrada trifasica o monofasica (fase a fase). El modelo trifasico RVT12-3P es
una version mas potente con funciones de control del factor de potencia de fase
individual gracias a tres mediciones CT para cada fase. El modelo trifasico RVT12-3P
tiene ejecucion de 12 salidas solamente.

El RVT se puede utilizar también para bateria de condensadores automatica en MV. Se
ofrece informacién detallada sobre cémo conectar el RVT a una bateriaen MV en 4.3.1.1.

Funciones principales del RVT

1.3.1 Control de correccion del factor de potencia
El regulador de factor de potencia RVT es la unidad de control de una bateria de

condensadores automatica que se utiliza para realizar la compensacion de potencia
reactiva en una instalacion con cargas inductivas preponderantes. Realiza la
conmutacion de los condensadores con el fin de conseguir un cos j determinado
definido por el usuario.

- Todos los parametros de conmutacion se pueden programar de forma
automéatica o manual (descripcion en los parrafos 4.3.2y 4.3.1)

- Ademas del cos j deseado, se pueden programar un cos Jj nocturno deseado y
un cos j deseado en modo regenerativo (descripcion en el parrafo 4.3.1.3).

- En el modelo trifasico RVT12-3P, el regulador se puede configurar para activar y
desactivar un condensador monofasico en una red desequilibrada. Esta funciéon
se utiliza para corregir el factor de baja potencia en cada fase; por ejemplo, el
factor de potencia 0.6 en Fasel, factor de potencia 0.8 en Fase2, factor de
potencia 0.95 en Fase3. Resulta muy préactico en ciertas areas residenciales y
comerciales donde las cargas trifasicas se pueden desequilibrar debido a muchas
cargas monofasicas.

1.3.2 Medicionesy supervision
- Mediciones (descripcion en el parrafo 4.2).
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- Proteccién contra fenGmenos imprevistos y/0 uso no autorizado (descripcion en
los parrafos 3.2.4y 4.3.1.1.

- Registro de mensajes de alarmas y datos basado en un reloj de tiempo real
(descripcion en los parrafos 4.2.5y 4.4).

- Comprobaciony ensayo del estado de los relés (descripcion en los parrafos 4.4.2
y 4.4).

- Mediciones de temperatura: es posible conectar un madximo de 8 sondas de
temperatura en conexion en cadena tipo margarita (descripcion en el parrafo
4.3.1.4.3).

1.3.3 Comunicaciones
- Conexidon Modbus (se requiere un adaptador Modbus RS485)
- Conexiéon USB (compatible con especificaciones USB2.0)
- Interfaz TCP/IP Ethernet

- CAN 2.0 con salidas ampliadas hasta 32. Capacidad de hardware en la version
actual de RVT; el software se implementara en el futuro.

Se proporciona informacion detallada en el parrafo 4.5.

1.4 Vista frontal y vista posterior

POWER FACTOR CONTROLLER RVT

Mediciones Parametros
l >L

**" Control bateria’ Comunicacién

® ™

CRZE R

Figura 1: RVT vista frontal
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CATIN @

<] RS485

MODEUS ACAPTER

LOCK 3 o
| Mace nBelgum PPE+PS

L1 Lz

-
PPE+PS

Figura 3: RVT vista posterior (modelo trifasico RVT12-3P)
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1.5 Interfaz de pantalla tactil en color

Una pantalla tactil en color QVGA de 320 x 240 pixeles permite al usuario utilizar el
regulador con mayor facilidad. Todos los ajustes de pardmetros y navegacion por los
menus se realizan de forma facil y sencilla gracias a la pantalla tactil.

Parametros

7|8(o/w01n1zh % Fr-u DS

Figura 4: Pantalla de inicio de RVT

Se ofrece informacion detallada sobre la navegacion por los menus en el parrafo 3.2.
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2 Instalacion

2.1

2.2

Contenido del capitulo

Este capitulo describe el proceso de montaje del regulador en el panel y como realizar su
conexionado eléctrico. El diagrama de cableado se explica en la seccion 2.4.

Montaje

Realizar los pasos que se indican a continuacion para montar un regulador RVT en un
panel.

Paso 1: Deslizar el RVT(a) perpendicularmente respecto al Armario de la Bateria de
Condensadores (b).Paso 2: Girar el RVT para introducirlo en el Armario de la Bateria de
Condensadores.

t\ Paso 2 : «

(b)
@

Paso 1

Figura 5: Montaje de un RVT

Nota: Las dimensiones del calado en puerta son 138x138 mm.

Paso 3: Introducir en el Soporte de montaje (c) en los correspondientes Agujeros de
fijacion (d) del RVT.

Paso 4: Tirar hacia atras del Soporte de montaje.

Paso 5: Enroscar el Tornillo (e) en el Soporte de montaje y apretarlo hasta que el RVT
quede seguro en su sitio.

(c) Paso 4

Repetir los pasos 3a  gmme—" 1
5 para el Soporte de
montaje inferior.

Figura 6: Montaje de un RVT
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2.3 Conexionado de cables

Siga las instrucciones que se indican a continuacién para conectar cables a los
terminales de la parte trasera del regulador.

1. Empuje hacia atras con un destornillador la palanca del conector.

Figura 7: Conexion de cables

2. Introduzca el hilo (hasta 2,5 mm?/nlcleo Unico) en el agujero de conexién
correspondiente manteniendo la presion sobre la palanca.

Figura 8: Conexion de cables

3. Suelte el destornillador.

Figura 9: Conexion de cables

4. Elhilo ha quedado debidamente conectado.

Figura 10: Conexion de cables
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2.4 Esquema de cableado

En el esquema de cableado se muestra la conexidén de los circuitos principales y de
control.

Modelo base RVT6/RVT12

PS1 supply 1 (100..460Vac) L1 L2 L3 A
PS2 supply 2 (100..460Vac) | NETWORK L A _i—
NG. 3 D SUPPLY A
ML2 _(max 690 Vac) | V LOAD )
ML3 3
i 56—
N L= 5 &
N.C. — 6 5
N.C. >-——-=
N.C. = 7 _¢_¥
N.C. ! 8 e |
ey :@Z | DEEN
canL
Eadh—_(t —E—\E; N
CJTemp — A — \‘:¥ Ai F _¢_\_
1 RS485 Modbus Adapter — ~ 12 o—
IN1+ — NOS——
IN1- 15-24Vac/dc
NC
IN2+ Py
e FAN1
FAN2
CAT Il
L/\
LOCK U D
qm@%ﬁggmprm \Vi Made in Belgium PPE+PS

Figura 11: Esquema de cableado del RVT (modelo base RVT6/RVT12)

Modelo trifasico RVT12-3P

supply 1 (100.4E0vac)
ig; supply 2 (100, 460Vac) 4 _L1 E _LB NETWORK g :ii
ML1 % 3 gé.gyff_tzf.__ 1
ML2 _imax 630 Vac) y | - i . % LOAD
ML3 ] T
¥ = =

canH :gz L .

Earn—o- = i 10
Cdtemp — & —3 ““‘-»I _| }_ 11 |
[ rs485 Modbus Adapter ) — - 125

N1+ — NO&—"~—

1M1= 15-24Vacide s

IN2+ g

I FAM1

FAMNZ
CATI
ETHERMNET Lf"_\\;}
LOCK L
<] RS485 5 g
MODBLIS ADAPTER | 7 usBz2 B Made in Belgium PPE+PS

Figura 12: Esquema de cableado del RVT (modelo trifasico RVT12-3P)
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PS1, 2 Fuente de alimentacion

ML1-3 Medicién de Tension

N.C. No esta conectado

N Conexion del Neutro

k1-3,11-3 Transformador de corriente

canH, canL Bus CAN

Conexion a tierra Tierra

Temperatura Conexion de sondas de temperatura
Adaptador Modbus RS485 Interfaz RS485

Entrada digital IN1+/- de seleccion de cos j objetivo de dia o noche

Entrada digital IN2+/- para activacion de alarma externa

A Alimentacion comun de los relés de salida
1-12 Salidas

NO/NC Contactos de salida del relé de alarma

AL Fuente comn para relé de alarma

FAN 1-2 Relé de salida advertencia / Ventilador
USB Conexién USB

RJ45 Conexion Ethernet

Bloqueo Bloqueo del hardware

Precaucion: Se recomienda una proteccion contra sobrecarga en las conexiones PS1-
PS2: fusibles 6Arms 10 X 38 gl 690V.
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3 Facil comienzo

3.1 Contenido del capitulo

Este capitulo describe brevemente la puesta en marcha rapida y en modo automatico
del controlador.

3.2 Navegacion por los menus

Cuando el RVT se enciende luego de proceso de arranque (donde se muestra el logo de
ABB), la pantalla de inicio es la primera que aparece como se muestra en la Figura 13.

———— T —

Parametros

€y

n

7(a[sj0nzh % K8
Figura 13: Pantalla de inicio de RVT

En el centro de la pantalla, los cuatro iconos (Mediciones, Parametros, Control bateria y
Comunicacion) representan los cuatro menus de nivel raiz.

En la parte inferior de la pantalla, la barra de estado muestra los pasos del condensador
activo, el estado de bloqueo del RVT, advertencias, la fuente de control del RVT
(mediante pantalla téctil local o comunicacién), demanda de encendido o apagado,
modo de funcionamiento: A (modo automético), M (modo manual) y S (modo de ajuste).
En la siguiente simbologia se indica el significado detallado de los iconos de estado.

3.2.1 Simbologia de los iconos de la pantalla tactil
n E salida activa (cerrada) (las salidas inactivas no aparecen resaltadas)

E ajustes de la bateria desbloqueados

D ajustes de la bateria bloqueados
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los ajustes so6lo se pueden realizar a través de la comunicacion

los ajustes se pueden realizar a través de la interfaz de usuario o la
comunicacion

alarma de temperatura (el relé de alarma se activa) o advertencia (el relé
del ventilador/advertencia se activa)

ninguna alarma de temperatura ni advertencia (los relés de alarmay del
ventilador/advertencia no se activan)

nivel de advertencia alcanzado (el relé del ventilador/advertencia se
activa)

alarma activada (el relé de alarma se activa)
ninguna alarma activada (el relé de alarma no se activa)
ajustes bloqueados mediante el interruptor de hardware de la parte

trasera del regulador

ajustes desbloqueados mediante el interruptor de hardware de la parte
trasera del regulador
demanda para activar pasos

demanda para desactivar pasos

ninguna demanda para conmutar pasos

BOEORBEB0RQRN

-
)

modo automatico (los pasos se conmutan automaticamente segun los
ajustes)

-
b

modo manual (los pasos se pueden conmutar manualmente)

Modo Modificar (es posible realizar ajustes)

cambio de modo

ayuda en linea

cerrar ventana

Validacion

pagina siguiente

LEERL™S

Excepto la pantalla de inicio, en todas las demés pantallas del RVT, cada pantalla tiene
tres partes: barra de titulo en la parte superior, barra de estado en la parte inferior y area
de ajuste en el centro de la pantalla.
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Mediciones

Barra de titulo

Area de ajuste

Barra de estado

7[8[ofo11/12/h #» K F= T B

Figura 14: Composicion de la pantalla del RVT

3.2.2 Barrade titulo
En el extremo izquierdo de la barra de titulo, el boton azul de modo se utiliza para

cambiar entre los tres modos de funcionamiento del RVT: Modo Automatico, Manual y
Modificar. Como se muestra en la Figura 15, aparece la siguiente pantalla cuando se hace
clic en el botéon de modo. Cuando se define un modo en el RVT, por ejemplo, el modo
Modificar, se mostrard la inicial de una letra en mayusculas en la parte inferior derecha

de la pantalla: la letra E del extremo derecho de la barra de estado indica que el modo
actual del RVT es Modificar.

Cambiar modo

Modificar

Figura 15: Conmutacion de modos del RVT

En el medio de la barra de titulo, el texto “Mediciones”, como se muestra en la Figura 14,
muestra el menud actual que aparece en la pantalla.

Al hacer clic en el signo de interrogacion ﬁ aparecera la informacion de ayuda
correspondiente para que el operario entienda y establezca los pardmetros facilmente.
La siguiente pantalla aparecerd tras hacer clic en el signo de interrogacion en la pantalla,
tal como se ve en la Figura 15:
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Cambiar modo

I::arnl:niar moda

| Seleccidn de moda:

| - aukomatico (A}

- manual (k)

| - modificar (33

| Mo puede cambiarse si el interruptor de bloqueo
i(en la trasera) esta blogueado,

T

(1]2]s]4]s]e[7]a]e[w011}12'h #s & r« Fu [ &

Figura 16: Informacion de ayuda del RVT

Al hacer clic en el botdn de la cruz roja del extremo derecho de la barra de titulo -x,
se cerrara la pantalla actualmente activa.

Nota: El RVT vuelve automaticamente al modo AUTO cuando la pantalla tactil no se toca
durante més de cinco minutos.

3.2.3 Areade ajuste
El &rea de ajuste consta de botones y campos de ajuste e informacion. Tras finalizar el

ajuste en una pantalla, se deberd hacer clic en el botén OK -UK para validar los
ajustes. Si hay més ajustes que no se puedan mostrar en una pantalla, aparecera el boton

de flecha E en la pantalla. Al hacer clic en el boton de flecha, los ajustes restantes
apareceran en la pantalla siguiente.

3.2.4 Barrade estado
La barra de estado muestra pasos activos de la bateria de condensadoresy el estado del
RVT.

Bloqueo de hardware y software

El RVT dispone de bloqueo de hardware y de software. Hay un interruptor de hardware
de color azul en la parte trasera del regulador. Cuando se pulsa, el RVT se bloquea y el

icono E aparece en la barra de estado de la parte inferior de la pantalla. Cuando el

interruptor se libera, el mismo icono se transforma en m Si el RVT se bloquea, no se
podra acceder a ningun ajuste de la bateria y la puesta en marcha (tanto guiada como
automética) se desactivari también.

El icono D significa que los ajustes de la bateria del RVT estan bloqueados mediante

el software. El icono n significa que los ajustes de la bateria del RVT estan
desbloqueados mediante el software. Cuando el regulador se bloquea mediante el
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software, todos los ajustes de la bateria quedan protegidos, es decir, no es posible
acceder a ellos.

Se puede consultar una descripcién del bloqueo de software en 4.3.1.1.

3.2.5 Pantalla de introduccion mediante teclado
Todos los datos se pueden introducir mediante una pantalla de facil uso

(1]2]3[4]5]6|7[a0/t0i1112%h #s | r+ Iy

Figura 17: Pantalla de introduccién mediante teclado

Los valores de cos j se pueden introducir con el simbolo “# (inductivo) o 2l
(capacitivo).

(1]2]3[4]5]/6|7[8/0/10/1112%h #s | £« Iy

3.3 Puesta en marcha del RVT

Cuando el RVT se enciende, aparece la pantalla de inicio que se muestra en la Figura 13.

Hay cuatro iconos grandes en la pantalla de inicio: Mediciones, Pardmetros, Control
bateria y Comunicacion. Al tocar uno de los cuatro iconos, se puede acceder facilmente
al contenido del menu del siguiente nivel.

Se encuentran disponibles cinco idiomas para el regulador RVT: inglés, francés, aleman,

espafiol y chino simplificado. La siguiente ruta proporciona acceso a la selecciéon de
idioma:

Pantalla de inicio & Comunicacion € Configuracion E/S & Ajuste de idioma.
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3.4 Puesta en marcha automatica

La puesta en marcha de un RVT es muy f4cil. La funcién de puesta en marcha automatica
del RVT facilitar4 a un usuario principiante a poner un regulador en funcionamiento
r@pidamente.

3.4.1 Descripcion
ElIRVT lleva a cabo automaticamente la puesta en marcha incluyendo:
- reconocimiento automatico de:
secuencia de fase y rotacion para cada tipo de conexién predefinida
numero de salidas
Tipo de Secuencia de Conmutacion

- ajuste automatico: C/k, corriente de arranque; se puede consultar una
descripcion detallada sobre C/k en el parrafo 4.3.1.2.

3.4.2 Preparacion para la puesta en marcha automatica
A continuacidn se indican los pardmetros necesarios durante el proceso de puesta en

marcha automatica:

- Tipo de conexidn. El tipo de conexion define cdmo se conectan CT para el RVT.
Hay en total ocho tipos distintos de conexiones para CT, que dependen del
numero de mediciones de corriente y de como se conecten estos CT. Se puede
consultar una descripcion detallada del tipo de conexiones en el parrafo 4.3.1.2.

- Relacion TC: Relacion del Transformador de Corriente (por ejemplo un
transformador de corriente de 250A/5A tiene una relacion TC de 50). Se puede
obtener més informacion en el parrafo 4.3.1.2.

- Cos j deseado (en el parrafo 4.3.1.3.)

3.4.3 Puestaen marcha automatica

- si ha cortocircuitado el secundario del TC no olvide abrirlo después de haber
conectado la entrada de corriente al Regulador de FP

- siseutiliza un transformador para medir la tension es necesario modificar el valor
de larelacion V correspondientemente (véase el parrafo 4.3.1.)

Notas: cuando aparece el icono E (blogueo del hardware) en la barra de estado de la
parte inferior de la pantalla, significa que el RVT esta bloqueado. Se deniega el acceso al
ajuste de modo y la puesta en marcha no se podra realizar hasta que el RVT se
desbloquee (consultar la descripcion en el parrafo 4.3.1.1).
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Las siguientes capturas de pantalla muestran como se realiza una puesta en marcha
automatica:

1. Pantalla de Inicio, Click “Parametros”: 2. Click Puesta en servicio:

Parametros ; Y

[1]2]2]a]s]e[7]e]o10[11/12h % ¥ F+ 7 8

3. Click automatico: 4. Click OK:

[“ Puesta en servicio | ! [w Puesta en servicio ™
H
El proceso automatico de puesta en servicio
empezara ahora.

Para proceder pulsar DK.
Para cancelar pulsar Close.

oK”

[1]2]3]4]s]e[7]8]e[10]11/12/ %5 ¥ £« I s I(1]2]3]a]s]e[7]e]o t0[11)12/h #s ¥ F+ I s

5. Click OK: 6. Seleccionar tipo de conexion (anexo 7):

[w Puesta en servicio 4 X Control — X

Se deberia introducir el tipo de conexion . -
Por favor pulse OK para proceder oy e -
Prog./Directo  Directo |
Normal/Int. Integral |

Banco de registros desbloqueado i

.
(1]2]3]4]s]e]7][8]ofw0/11/12h #s L' F< ) (& |[(1]2]2]4]s]e]7]e]o[10[11/12/h %+ k' F+u W &
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7. Click OK: 8. Bloquear o desbloquear los banco de
registros — OK:

|w Puesta en servicio > X | m Control . -

Si quiere empezar

-La puesta en servicio automatica completa:
salga del 'Banco de registros’ Desbloqueado

-Puesta en servicio sin reconocimiento de

secuencia: -
ajustar ‘Banco de registros’ Blogueado Prog./Directo  Progres. I

Normal/Int. Normal |

Banco de registros desbloqueado i

[7]8]9]10/11/12'% %+ ¥ Fx 7 ] (1]2]2]a]s]e[7[8]etw011j12h *s K =i &

9. Click OK: 10. Click OK:

[w Puesta en servicio ; ™y

Por favor entre la relacién de intensidad
del transformador.

Ejemplo: Un transformador 250A,/5A tiene
la relacién TI=50.

[“ Puesta en servicio _ 5 X

Pulsar OK para empezar la deteccid de la
rotacion de fases

8

(1]2]3]a]s]e]7]e]o[10[11/12/h %5 ¥ Fx Fa

7[efofonnza % KBS

11. Ingresar la Relacion del TC: 50: 12. Click OK:

[“ Puesta en servicio [~ y [w Puesta en servicio ™=
I i

El proceso automatico de puesta en servicio

Relacion TI o
empezara ahora.

Para proceder pulsar OK.
Para cancelar pulsar Close.

C/k 3Ph

Desplaz. fase

7|8(9/101112% *» ¥ Fe Iy [7]8]910/11/12 % *2 ¥ 7= Iy s
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13. Click OK:

[w Puesta en servicio

Puesta en servicio automdtica con la secuencia
reconocimiento en progreso.

Este proceso puede tardar algunos minutos.

Los pasos podrian ser conmutados varias veces.
Para cancelar pulsar Close.

Por favor espere mientras la puesta
en servicio automatica esté finalizada

"OK”

7]/8|o10/11/12% *s L Fe Ty

15. Click OK:
[w Puesta en servicio —?'_ ——

Por favor comprobar ahora el cambio de fases

_

1]2]aJa[s]e[7[a[o[10/11/12/h #s FF« i D8

17. Click OK:

m Puesta en servicio = X

Salidas Tamaiio

1]2]a]a]s]e[7[8]s[wjt11za % K F i &
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14. Click OK:

| m Puesta en servicio

Por favor permita controlar
ahora la supervision del TI

[a]otw0/11)12'h #5 ¥ 7s T

16. Click OK:

|w Puesta en servicio 2 X

Confirmar el estado y tamanio
de las salidas (1-6)

s

[1]2]3]a]s]e[7]e[o[w0/11/12% #s F D &

18. Click OK:

[w Puesta en servicio

Confirmar el estado y tamario
de las salidas (7-12)

I[1]2]3]s u_]._o___'v B8/o/101112% *#s | re Ty

s ol




19. Click OK: 20. Click OK:

|w Puesta en servicio ? ['T [“ Puesta en servicio ; f J

Confirmar los valores C/k Por favor permita establecer ahora

el cos deseado ¥

52 69

(1]2]2]a]s]e]7][8]e]t0)11/12/l #s K F< s ) ® [1]2]a]a]s]e[7]a]of10i1/12%h #s LK F:Fs S

21. Puesta en servicio auto. Completada:

[w Puesta en servicio 5 ™X

La puesta en servicio automatica ha finalizado

100

1]2]aJa[s]e]7[a[of10]11/12/ s FF« i D8

El anterior proceso corresponde a una puesta en marcha automatica habitual. Algunos
pardmetros como la relacion de TC y el tipo de conexidon pueden ser diferentes a lo
ingresado lineas arriba, dependiendo de cada instalacion.

Si se producen errores durante la puesta en marcha automatica, lainformacién de ayuda
proporcionard instrucciones al usuario para identificar las causas y finalizar la puesta en
marcha.
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4 Mediciones y Parametros

4.1

4.2

Contenido del capitulo

Este capitulo describe todos los mends disponibles para lecturas, ajustes,
monitorizacion de la bateria, etc.

Mediciones

Este menu principal permite al usuario ver distintos parametros como tension, corriente,
potencia y temperatura. Se incluyen cinco submenus en este menu principal: Vista
general, Mediciones, Forma de onda, Meter y Registros.

El RVT es muy potente en las mediciones y versétil en la presentacion de dichas
mediciones. Todas las mediciones se pueden mostrar en una tabla. Para mediciones de
forma de onda como la tension y la corriente, también se encuentra disponible una
presentacion grafica. Se proporciona una presentacion de gréafico de barras para todas
las mediciones de armodnicos.

Vista general
El menu de Vista general presenta todos los elementos medidos en forma de lista.
Mediciones

Mediciones de red como la tensioén, corriente, potencia, energia y temperatura, etc. En el
modelo trifasico RVT12-3P, se encuentran disponibles también los valores de sistema de
cada fase, por ejemplo, el factor de potenciade lafase 1,2y 3.

Forma de onda

La tensidony la corriente del sistema (fase a fase o fase a neutro) se pueden visualizar en
forma de onda sinusoidal.
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Registros

Este submenu permite al usuario ver los valores extremos de algunos de los parametros

clave.

Meter

Esta funcion permite al usuario mostrar tres mediciones en una pantalla. Por ejemplo, se
pueden mostrar tres tensiones de linea en una pantalla con mejor resolucion y vista.
Instruccion detallada de esta function se puede encontrar en 4.2.4

421

Vista general

Detalles de todas las mediciones disponibles mediante el RVT:

Tabla 1: Vista general de mediciones

Designacion

Unidad Descripcion

., . Valor max.
Tension Gama Precision
presentado
. . Hasta
7z + 0, 6
Vef \Y Tension eficaz 690Vac +1% 10°V
Tension eficaz ala Hasta
+10 6
Vi v frecuencia fundamental 690Vac 1% 10V
Frecuencia  Hz Frecuencia de la tension  45Hz - +0.5% 45Hz - 75Hz
fundamental 65Hz
THDV i iA AN
% Distorsion arm_o,mca 0 - 300% +19% 1000 %
total de la tension
Arménicos de tension Véase mas adelante en este
Tablaarm.V presentados en forma de 2-49 X
parrafo
tabla
Arménicos de tension Véase mas adelante en este
Graf.arm. V presentados en formade 2-49 X
- parrafo
grafico de barras
Corriente Gama Precision Valor méx.
presentado
lef A Corriente eficaz 0-5A +1% 106 A
m A Corrlentg eficazala 0-5A +1% 106 A
frecuencia fundamental
THDI % Distorsion arm_omca 0 -300% 110 1000%
total de la corriente
Armaonicos de corriente . .
Véase mas adelante en este
Tablaarm. | presentados en forma de 2-49 X
parrafo
tabla
Armaonicos de corriente . .
, Véase mas adelante en este
Graf. arm. | presentados en formade 2-49 X
. parrafo
grafico de barras
Potencia Gama Precision Valor max.
presentado
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Factor de potencia de

_ o . o
Cos ) desplazamiento 1-+1 £002 1-+1
PF Factor de potencia -1-+1 +0.02 -1-+1
109 &109
P W Potencia activa V\l/O S10% 2 -10° &10°W
. . -10°e10° -
Q var Potencia reactiva W +2% -10°@10°wW
. -10°e10° -
S VA Potencia aparente W +2% -10°&10°wW
Falta de potencia para 10° &10°
Ausencia Q var alcanzar la alarma W +2% -10°@10°wW
preajustada cos j
Pasos de condensador
Pasos que faltan para alcanzar
ausentes la alarma reajustada cos
]
Temperatura (opcional) Gama Precision valor max.
presentado
o Temperatura T1-T8_ 40°C & + . o .
T1-T8 C/°F (sonda externa opcional 105°C +2°C -40°C e +150°C
hasta 8 max.)
Energias Gama Precision valor max.
presentado
Energia
activa kWh Energia activa a la red 0 & 10" +3% 0& 10"
suministrada
Energia
activa kWh Energia activaalacarga 0 & 10% +3% 0& 10"
consumida
. Suma de energia 2 ~
523:/%'?0 tal  KWh suministrada y 1%)?2 < +3% -102 & 107
consumida
Energia
reactiva kvarh  Energia inductiva 0 & 10% +3% 0& 10"
inductiva
Energia
reactiva kvarh  Energia capacitiva 0 & 10% +3% 0e& 10"
capacitiva
Energia . 12 =
reactiva kvarh ~ Suma Fie energla 1?2 < +3% -102 & 10*
inductiva y capacitiva 10
total
Energia Suma de energia activa
aparente kvap ST e enerd Y oe102  +3% 0 & 102
total
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NOTAS:
- Todas las mediciones estan promediadas a lo largo de un segundo

- Si utiliza un transformador para la medicion de la tension, la medicion de la
tensidon armoénica puede ser errbnea debido al comportamiento de filtro que
realiza el transformador. El empleo de un transformador de alta calidad reducira
al minimo el error.

(1) los valores de la gama deberan ser multiplicados por la relacion TC (Irms - I1 -
P-Q-S- AusenciaQ)ylarelacion PT (Vrms-V1-P-Q - S - Ausencia Q).

(2) Factor de potencia de desplazamiento o cos j : célculo basado en el valor
fundamental de las mediciones. Este valor se utiliza como valor de referencia por
las comparfiias de suministro de electricidad.

(3) Factor de potencia: calculo basado en los valores fundamental y armonico de
las mediciones. El factor de potencia es siempre inferior o igual al factor de
potencia de desplazamiento.

El menu Vista general muestra todos los elementos medidos en una lista.

Yista general

PF

Cos ¥
Irms
¥rms L-L

Frequencia
THDVY L-L

El usuario puede personalizar la presentacion de los valores de medicion segun desee
con so6lo desplazar los elementos importantes de la lista a la posicion correcta.

Hacer clic en el elemento de la lista que se desee desplazar (en el ejemplo siguiente, se
ha elegido el elemento THDV L-L).

Frequencia Elemento
: para
.un escal ismin. un deplazar

12'3_450113!'3_'1_011 2h%S P lDE
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A continuacion, hacer clic en la posicion a la que se debe desplazar el elemento de la lista
(en el ejemplo siguiente, el elemento THDV L-L se sitla en la posicion Frecuencia,
desplazdndose automaticamente justo debajo en la lista).

Se
Fi i ~
THOV LoL s traslado
elemento

1]2]3]a]s]e]7]a]o]10[11/12/h #s ¥ Fx Iy

La pantalla Vista general es también un menu en el que es posible activar y desactivar
manualmente algunos pasos. Entrar en el modo “Manual” haciendo clic en el botén
“Modo”.

_ Vista general [W—_—

vYrms L1-L2
Yrms L2-L3
Vrms L1-L3 407.23
vrms L-L 405.41
Yrms L1-N 234.45
¥rms L2-N 233.78
vrms L3-N 232.67
vrms L-N 233.63

Botones de
activaciony
desactivacio

CCCCLCCCCTC

1]2]3]a]s]e]7]8 o111z %5 ¥ F« i A @

A continuacioén, se activan los botones de activacion y desactivacion de un paso.
Hacer clic en estos botones para conmutar pasos manualmente.

Nota: El modelo RVT12-3P mostrard una nueva pantalla en la que se pregunta qué tipo de
paso se debe (des)activar. Diferencias entre estos pasos pueden encontrarse en 4.3.1.1.
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4.2.2 Valores del sistema

El menu Mediciones muestra todos los valores de sistema medidos ordenados por tipo
como se muestra en la Figura 18. En el modelo trifasico RVT12-3P, también se incluyen
los valores de sistema de cada fase.

[7]8]e]t0/11)12 %5 k 7« 7 W @

Figura 18: Mediciones

Mediciones de Tension - Corriente

|'- Tension

Yrms L1-12

v
Yrms L2-L3 v
Yrms L1-L3 407.23 \4
Yrms L-L 0541 \4
Yrms L1-N 23445 \4
Yrms L2-N 233,78 \4
¥rms L3-N 232867 v
Yrms L-N A4
V1iL1-L2 v

‘abla arm. V Grat. arm. A

3Ja[s]e[7]8[efw0/11/12h % Fr-W D&

Muestra la
tabla de

— — armonicos

Irms L1
Irms L2
Irms L3
Irms
Irms N

nmLi
L2

Grafico y tabla de armdnicos de tension (corriente)

La tensién/corriente de armonicos se puede ilustrar en un grafico de barras como se
muestra a continuacion. Una barra de desplazamiento permite elegir un determinado
armonico para mostrarlo en la parte superior de la pantalla: orden de armoénico, valor y
porcentaje frente a Fundamental.
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Para los valores de tension e corriente, el RVT puede mostrar la tensidon y la corriente de
los armdnicos en una tabla o en un espectro. Hacer clic en el boton “Seleccion” para elegir
la medicion que se desee visualizar en la tabla o grafico de armonicos.

|'- Graf. arm. v |_?- |'T|

[Thi =] 23507 Vv [ woo » L~ | Seleccionar
Tension medida a
mostrar

i
g ™~ Acercar /

TR Alejar la
———————————— pantalla

1]2]aJa[s]e[7]e]ofro1j1za % ¥ e il S

Figura 19: Tension de armadnicos en grafico

Tabla arm. V [~

Seleccionar
medida a
mostrar

Figura 20: Tension de armaonicos en tabla

Comentario: precision de las mediciones de armonicos de tension (corriente): + 1 % de
Vrms (Irms)

Mediciones del factor de potencia, potencia

P'D

Mediciones Valares Unidades|
P1 305.56 kw

P2 29645 kw

P3 32597 kw

P 927.98 kw

P /15min 257.H kW

g1 13.53 kvar

n:2 11.56 kvar

Q3 9.40 kvar

0 34.49 kvar

51 305.86 kVA

52 29667 kVA

53 326.10 kwa | ¥

|[1]2]3] :
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e Vol T Y
PF1 0.99 A
PF 2 0.99 o
PF 3 0.38 4+
PF 1.00
Cos ¥ 1 0.99 £y
Cos ¥ 2 1.00
Cos¥ 3 1.00
Cos ¥ 1.00
Ausencia Q1 oo kvar
Ausencia 02 0,00 kvar
Ausencia 03 oo kvar
Ausencia 0 0.00 kvar | ¥
[1]2]3]a]s]e]7]e]s

Mediciones de temperatura

Tl
T2
T3
T4

T5
TG
T7
8

Mediciones de energia

[V

Suministro ActivalLl 9434.43
Suministro Activa L2  6776.23
Suministro Activa L3  3434.56
Suministro Activa 19645.22
Consumo Activa L1l  122343.98
Consumo Activa L2 143233.76
Consumo Actival3 134545.21 Resetear
Consumo Activa 400122.95
Total Activa 380477.73 valores de

energia

[1]2]3]a]s]e]7]8]ot0[11]12/% #5 ¥ ¢+ i |

Las mediciones de energia s6lo se encuentran disponibles en el modelo RVT12-3P (el
modelo trifasico esta equipado con un reloj de tiempo real).

Los valores de energia se pueden restaurar a O.
4.2.3 Formade onda
Disponible sefales de voltage y corriente de linea (dependiendo del tipo de RVT y la

conexion usada) puede mostrarse en la pantalla como forma de onda. Figura 21 muestra
la forma de onda de tensién entre linea y neutro.
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Seleccionar
forma de
onda

Tension

Figura 21: Formas de onda de tension y corriente

4.2.4 Meter
La pantalla grande ofrece al usuario una vista mejorada de las tres mediciones mas

interesantes.

Hacer clic en el elemento deseado y, a continuacion, en el boton “Seleccion” para insertar
valores en la pantalla Meter.

PF
Cos ¥

Irms

Yrms L-L
Frequencia

1]2]aa[s]e[7[alo/0rizm % FF-L SN

Figura 22: tres mediciones mostradas en Meter
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4.2.5 Registros
Descripcion

La funcién de registro de eventos le permite al usuario registrar para cada elemento
medido significativo (véase la lista inferior) y desde la Gltima vez que se borré:

- el valor méaximo (o minimo)
- laduracion por encima (o por debajo) del umbral.

Unavez que se haya establecido un umbral (véase el ejemplo siguiente) el RVT comienza
a registrar automaticamente el valor maximo (o minimo) asi como la duracion total
hasta que se efectle un reset.

Maximo registrado

Umbral

4

i t, itsi

Duracion total =t1+t2 +t3 Tiempo

Valores registrados

La funcién de registro de eventos le permite al usuario registrar el tiempo durante el cual
un valor medido rebasa un determinado umbral asi como su valor maximo para los
pardmetros siguientes: Vef [V], lef [A], P [kW], Q [kvar], S [kVA], THDV [%], THDI [%],
Ausencia Q [kvar], frequencia*, [Hz], T1*[°C o °F] to T8* [°C 0 °F].

* Para la frecuencia de temperaturas se registra también los valores minimos y la
duracion por debajo de un umbral.

|“ Registros

® ¥rms L-L ® Temperatura T1

® Irms ® Temperatura T2
® Potencia Activa ® Temperatura T3
@ Potencia Reactiva ® Temperatura T4
® Pot. Reack. ausente ® Temperatura TS
@ Potencia Aparente ® Temperatura Th
o THDU ® Temperatura T7
@ THDI ® Temperatura T8
® Frecuencia

7]8]oft0/11/12/h %5 Fr @AW

Figura 23: Valores grabados de registro de eventos
Ejemplo
Registro de informacion en Vef.

Tensioén de la red: 400V.
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[“ vrms L-L

Umbral

¥rms L-L Pico ¥ T

¥rms L-L D k2-45

Duracion amfd h:m:s

QL1142 @1243 L3111  @Yrms

|e[7]s8/9w0i1112% *s F ¢: Iy

['Hll' Frecuencia

Umbral Max m Hz
Pico Max 50.04 He
Duracion Max
afm/d himis 0700 0:0:0
Umbral Min 29.80 Hz
PicoMin  FTXTREN M2
Duracion Min
afmjd himis 0/0/0 0:0:0

[7]e[e[w0/nz'h % FEu 8

Figura 25: Ajuste del umbral de registro de eventos - Frecuencia

La informacion registrada (valor maximo y duracion total) se puede borrar
seleccionando y validando la posicion “Inicializacion”.

4.3 Parametros

El menu principal Parametros cuenta con submenus de varios niveles que permiten al
usuario programar el regulador, asi como utilizar funciones de puesta en marcha y
prueba.
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Parametros

[7]efofwnnza % el E

4.3.1 Ajuste manual (modo Modificar)

Los ajustes manuales permiten al usuario acceder a todos los ajustes de la bateria,
instalacion y usuario, asi como a configuraciones de proteccion y advertencia. El usuario
también puede restaurar al ajuste de fabrica mediante este submendu.

Ajuste manual

1]2]3]4]s]e[7]a[o10/11/12h % L F: W &

Figura 26: Ajuste manual

Antes de realizar ajustes en el regulador, se debe comprobar que se encuentra en el

modo Modificar. Consultar 3.2.4 y 4.3.1.1 con respecto al bloqueo/desbloqueo y al ajuste
del modo del regulador.

4.3.1.1 Ajustes de bateria
inicio->parametros->ajustes manual->ajustes bateria

El menu de Ajustes bateria incluye los parametros de configuracion relacionados con la
bateria.
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e s —_— Parametl_zamon de
Salidas
escolav [
2

Qpaso 1Ph XTI kvar Programacion de
Qpasoh T ke e Retardos
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Figura 27: Ajustes bateria

A continuacién se muestra la lista de parametros de ajuste de la bateria.
V nominal: tensién nominal de la bateria.

Cuando se introduce un valor Vnom los niveles de proteccion, de falta de tension y de
sobretension se ponen automaticamente en el 80% y 120% de Vnom. Los valores de
estos niveles se pueden modificar manualmente.

Escala V: relacion del transformador de tensién exterior.

Ejemplos:

Para un transformador de tension de 15kV/100V el valor de relacion V = 150.
Si no se utiliza ningun transformador de tensioén exterior, relacion V =1

Esta funcion permite al RVT controlar un banco de condensadores en MV. Un
transformador de tension propiamente dimensionado sera conectado a los terminales
de medicion del RVT. Luego, el RVT va a mostrar la medida en MV correspondiente.

Q paso 1ph: tamafio de paso mas pequefio para condensadores monofésicos (fase a
neutro) que se utilizan para correccion del factor de potencia de fase individual en una
red desequilibrada.

Q paso 3ph: tamafio de paso mas pequefio para condensadores trifasicos en una red
equilibrada.

Para los dos ajustes anteriores,

a) Tras la puesta en marcha automatica, este valor se establecera segun el paso mas
pequefio de la bateria de condensador.

b) Para la puesta en marcha guiada (consultar 4.2.2.2), este valor se debe establecer
manualmente.

Por ejemplo, en una bateria de condensador que tenga tanto correccion del factor de
potencia de fase individual (3 pasos) como trifasica (3 pasos):

Secuencia monofasica*: 1 (5kvar) 2 (10kvar) 2 (10kvar) € Q paso 1ph = 5 kvar
Secuencia trifasica: 1 (10kvar) 2 (20kvar) 2 (20kvar) € Q paso 3ph =10 kvar
O

Secuencia trifasica: 2 (15kvar) 4 (30kvar) 5 (37,5kvar) € Q paso = 7,5 kvar
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Secuencia: valor relativo reactivo de los condensadores conectados a las salidas del RVT.
Estos valores relativos estan incluidos entre O y 8.

Tanto para el modelo base RVT6/RVT12 como para el trifasico RVT12-3P, la secuencia
predeterminada de fabrica es: 1:1......1. Las secuencias personalizadas se pueden
introducir manualmente.

Para personalizar una secuencia, se debe navegar por el arbol de menus de la siguiente
forma:

inicio->parametros->ajustes manual->ajustes bateria ->salidas

La Figura 28 muestra la salida 1 - 6; hacer clic en el boton de flecha -5 La siguiente
pantalla mostraré la salida restante 7-12 como se indica en la Figura 29.

1]2]aJa]s]e]7]s[ot0l112h % L 7« %

1]2]aJ4]s]e]7[a]o]t0/11/12/h #s K F« s ) 8

Figura 29: RVT salidas 7-12 (modelo trifasico RVT12-3P)

En el lado derecho de la pantalla, en el “Estado” se incluyen seis atributos de cada salida:
“Fijo OFF”: esta salida est4 desactivada (ajuste predeterminado de fabrica);

“Fijo ON”: esta salida estéd activada (el condensador correspondiente estd siempre
conectado);
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“1PhL1, 1PhI2, 1PhL3”: esta salida controla un condensador fase a neutro, que se
encuentra en la fase 1, 2 o 3 respectivamente.

“3Ph”: esta salida controla un condensador trifasico.

Para un modelo base RVT6/RVT12, solo se encuentran disponibles “Fijo OFF, Fijo ON y
Activado” para el estado de la salida. Es preciso definir una salida como “Activado” para
que el regulador active o desactive un condensador.

A continuacion se indican algunos ajustes habituales de las salidas para el modelo
trifasico RVT12-3P:

Ajuste habitual uno: Condensadores fase a neutro 12 pasos monofasicos

Salidas

Tamano

Figura 30: Ajuste habitual de las salidas 12 x 1ph (modelo trifasico RVT12-3P)

Ajuste habitual dos: Condensadores trifasicos 6 pasos + condensadores fase a neutro 6
pasos

[1[2]s]s]s]e]7[a]ofwiti/12'a % Fr:Fu @ 8 [1[2]s]a]s]s]7[a[nlwl11/12% *s ¥ F<Fa S

Figura 31: Ajuste habitual de las salidas 6 x 3ph + 6 x 1ph (modelo trifasico RVT12-3P)

Retardos

Hacer clicen el botén “Retardos” en la pantalla mostrada en la Figura 27. El usuario puede
fijar los retardos de la bateria en la siguiente pantalla.

38 Medicionesy Parametros ¢ Reguladores del Factor de Potencia RVT



|“ Retardos !

Retardo con. Sec

Rtd. descon.

Retardo inic. _ Sec

Figura 32: Retardos del RVT

Retardo de conexion:

- Durante el funcionamiento normal es el tiempo que transcurre entre la demanda
de conectar un escalén y la conmutacion efectiva.

- El funcionamiento integral es el tiempo integrado entre dos decisiones de
conmutacion.

El Retardo de CONEXION es necesario para permitirle al condensador descargar antes
de CONECTARLO.

Advertencia: un tiempo de retardo demasiado corto podria causar dafios a la bateria.

Retardo de desconexion:

- En funcionamiento normal es el tiempo que transcurre entre la demanda de
DESCONECTAR un escalén y la desconexion efectiva.

- Enoperacion integral, no se utiliza el Retardo de DESCONEXION.

Retardo inicio: tiempo que espera el RVT antes de reiniciar el funcionamiento de la
bateria después de un corte de corriente.

Control

Hacer clic en el botén “Control” en la pantalla mostrada en la Figura 27. El usuario puede
definir las mediciones de CT y las estrategias de conmutacion de la bateria en la
siguiente pantalla.
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Control

IFEEE,-"I:}FESES 1Ph-1LL1 I

Lin./Circ. kd

Prog./Directo  |[HeRlES |

Mormal/Int.

Banco de registros desbloqueado

Figura 33: Ajustes de control de la bateria del RVT

1Ph/3Ph

Este ajuste define el tipo de conexidn correspondiente a las mediciones de corriente. El
RVT admite ocho topologias distintas de conexion de CT en funcion del tipo de red (red
trifasica de tres cables, red trifasica de cuatro cables o red monofasica (fase a fase):

Medicion de corriente monofasica (disponible para ambos modelos RVT6/12 y RVT12-
3P) 1Ph-1LL1, 3Ph-1LL1, 3Ph-1LN1,

Connection type
Hams Schematics

L2
il =

L1 H

L2
T TR T | e

L2

L . &
Pkl o= |
G ©

M

Mediciones de corriente trifasica (disponible solo para el modelo trifasico RVT12-3P)

3Ph-3LL3, 3Ph-3LL2 (no conexion del neutro conectada en la instalacion), 3Ph-3LN3, 3Ph-
1LL3, 3Ph-1LN3.
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L1
L2 ;i ?ﬂ
L3 it
3Ph-3LL3

IBhalNs g =

L2

-
3Ph-1LL3 L3 : "'é

3Ph-1LN3 [ 5 S I .

Instrucciones detalladas de la conexion se pueden encontrar en A7. llustracion del tipo
de conexion de CT y cableado de CT en los terminales del regulador. En el apéndice al
final de este manual se muestra la imagen del tipo de conexién del TC y el cableado del
TC alos terminales del regulador.

Definicion de los anteriores tipos de conexiones:

3Ph-3LN3

17 1: un TC conectado, 2: dos TC conectados, 3: tres TC conectados.

LN: Medicion de Tension entre L y N, LL Medicién de Tensioén entre fases

1: una medicién de tensién, 3: tres mediciones de tensién

1Ph: Sistema Monofasico (L-N or L-L), 3Ph: Sistema Trifasico

NOTA: L se refiere a Linea, N se refiere a Neutro
Lineal/Circular

Conmutacion lineal, sigue el principio de conmutacién “primero que entra, tltimo que
sale”.

Conmutacion circular, sigue el principio de conmutacién “primero que entra, primero
que sale”.

Ambas operaciones se describen en la tabla siguiente.
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La conmutacion circular incrementa la vida atil de los condensadores y contactores al
equilibrar los esfuerzos entre todas las salidas. La circularidad se aplica a las dos
primeras salidas y también a las salidas de valor superior.

En el caso de “primer paso doble” (1:1:2:2:..., 1:11:2:4:4.,...), la circularidad se aplica a las
dos primeras salidas y también en las salidas de valor mas alto.

Lineal

Cl C2 C3 C(C4 Cl1 C12

4 4 4 4 . HE 4+
Secuencia | 1 1 1 1 1

m OO0 O 0O ... 0O Ul
A2 B O 0O ... 0O O
AR B B O ... O l
 ®m ® O 0O .. 0O O
 ®m O 0O 0 ... 0O |
Circular

Cl C2 C3 ¢cC4 Cl11 C12

u o | | S 1+ 4
Secuencia | 1 1 1 1 1

[ [ I ) I [ I ] [l
AR B O 0O . O O
AR ®H B [ . ] [l
(O ®m ®m O . [l [
| O O = 0O . L] L]

1 Demanda de afiadir un escalén
T Demanda de eliminar un escalén

N Salida cerrada
O Salida abierta
Progresivo/Directo

El funcionamiento Progresivo va conmutando los escalones secuencialmente uno a uno
basado en el tiempo de insercion. (ON-Delay).

La operacion directa conmuta el paso méas grande primero, luego el resto de pasos con
un retardo fijo de 12 s. hasta alcanzar el cosj objetivo més rapido.

El modo directo permite evitar numerosas conmutaciones intermedias inutiles
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Progresivo

5| T

e

I+

T 5 T 3| g 4
w1 2 a4 | €OS Pdeseado
B O O 0O
AO @®”R O O
Alm m OO
AO 0 = 0O
Directo
Q(kvar)
cos (pdeseado
Cl C2 C3 (4
4+ 4 4 4
Secuencia | 2 4 4
O O O O
A0 O m O3

Normal / Integral

y

n
C1ON C20N
C1CFF

Jv 'L t(s)

C20N C30ON
C10ON C2OFF
C10FF

4

Funcionamiento Normal: conmuta los escalones cuando la demanda esta presente
continuamente durante todo el intervalo de conmutacion.

Funcionamiento Integral: conmuta los escalones de acuerdo con el valor promediado de
la potencia reactiva requerida.

El funcionamiento integral es util para aplicaciones en las que la carga varie con rapidez.

Integral =

Normal =

|Retardo del >
Conmutacion tiempo

@+0+

N\\/ sl C onmutacion de un paso

@ no step

no step

—P No conmutacion
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Proteccion del ajuste de la bateria (bloqueo de software)

El ajuste de la bateria se puede proteger contra el acceso no autorizado mediante
hardware y mediante software. La proteccion de hardware se describe en 3.2.4. En la
siguiente pantalla se ilustra como funciona el bloqueo de software. La ruta a la pantalla

se muestra en la Figura 34.

inicio->parametros->ajustes manual->ajustes bateria ->control

Control

lFaSE.-"ISFESES 1F'|-I'1LL1 |
Lin. /Circ. teal _[7]

Normal/mt. RIS

Banco de registros desblogueado

(1]2]a]a]s]e]7]8[ew/11/12h *+ ¥ s

Figura 34: Proteccion de los ajustes de la bateria del RVT: no protegidos

Para bloquear el ajuste de la bateria, marque la casilla “Banco de registros
desbloqueado”; a continuacion, la pantalla cambia a la siguiente como se muestra en la

Figura 35.

1. Los campos de ajuste de la bateria aparecen en gris

2. “Banco de registros desbloqueado” pasa a ser “Banco de registros bloqueado”

3. Enlabarra de estado, se activa el icono de bloqueo de software: ﬂ

|“ Control [T r—r
1Fase/3Fases  1Ph-ILL1 I oK

Lin./Circ. Lineal M

R

Prog./Directo Progres. B
Normal,/ Int. Marmal |

Banco de registros bloqueado |

(1]2]3]a]s]e]7]a]efw0/11/12]@ %s ¥ F< 7 W &

El controlador
esta bloqueado
por software

Figura 35: Proteccion de los ajustes de la bateria del RVT: protegidos

4.3.1.2 Ajustes instalacion
inicio->parametros->ajustes manual->ajustes instalacion

Los ajustes de instalacion del RVT proporcionan instrucciones sobre como establecer

los pardmetros relacionados con CT.
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Relacion TI | 5uy. Remitir CT L1

C/k 1Ph il : Remitir CT L2
C/k 3Ph = Remitir CTL3

Desplaz. fase |74 Rotacion de

7[elefw11iz@l % Frifa 8

Figura 36: RVT ajustes instalacion

Relacion TC: relacion del transformador de corriente.
Ejemplo: un transformador de corriente de 250A/5A tiene una relacion TC de 50.

C/k: corriente de arranque del Regulador RVT. Generalmente se hace igual a 2/3 de la
corriente del escalon de condensadores (Qescaldn) (descripcion en el parrafo 4.3.1.1.)

Representa el valor del corriente umbral para que el RVT CONECTE o DESCONECTE un
escaldon de condensadores.

El valor C/k se puede programar de 0,1 hasta 5.

El siguiente ejemplo muestra el efecto de un valor C/k demasiado bajo y como puede
dar lugar a conmutaciones inutiles.

Q(kvar) o C/k demasiado bajo Q(kvar) i C/k correcto
cos (Pdeseado T cos @ deseado T
_C|onmuta-
cion inutil
| | 4R | A -||-|-||-|-||- _ A | 4| - 1F -
VY Y Y Y YooYt v v - t(s)

CION C20N CION C4ONM CHOFF C4ON  C4OFF CION CZOM  CION c4oN

Un valor C/k demasiado alto dara lugar a que se conecte un numero de
condensadores insuficiente para alcanzar el cos j deseado.

El ajuste recomendado de C/k se puede calcular por la siguiente formula o se
puede ver directamente en la tabla siguiente.

Formula
Red trifasica: Red monofasica:
m x 1000
/e = 0.67 x _Descalon x ¢
N3 x Vnom x Relacion TI C/k=0.67 x Qe

Vnoi
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Tabla 2: C/k para un sistema trifasico de 400V

Escalén nominal del condensador (kvar)

Relacion IT K
5 10 15 20 30 40 50 60 70 Q20 100 120
04 0.9 2.9 4.8
10/1 50/5 10 8 7 1.45 1.93 0 3.87 4
02 04 0.9 2.9 43 48
20/1 100/5 20 4 8 0.73 7 145 193 242 0 3.38 5 4
3071 150/5 30 0.16 0.32 2'4 2'6 ?'9 1.29 161 193 226 3'9 3.22 3.87
40/1 200/5 40 0.12 02 03 04 0.73 0.9 121 145 169 218 242 2.9
4 6 8 7 0
60/1 300/5 60 0.0 0.16 0.2 0.32 04 06 0.81 0.9 113 145 161 193
8 4 8 4 7
0.0 02 03 04 0.6 0.8
80/1 400/5 80 6 0.12 0.12 4 6 8 0 0.73 5 1.09 121 145
100/ 0.0 02 03 04 05 06 08 09
1 500/5 100 5 0.10 0.15 0.19 9 9 8 8 8 7 7 1.16
00 0.0 0.2 04 04 05 0.9
120/1 600/5 120 4 8 0.12 0.16 4 0.32 0 8 6 0.73 0.81 7
00 00 0.0 02 03 03 04 05 06 07
160/1 800/5 160 3 6 9 0.12 0.18 4 0 6 ’ 4 0 3
200/ 1000/ 20 00O 0.0 0.0 02 02 03 04 04 05
1 5 0 2 5 7 010 015 019 4 9 4 4 8 8
300/ 1500/ 30 00O OO0 OO0 00 o011 02 02 03 03
1 5 0 ’ 3 5 6 0 0.13 0.16 0.19 3 9 0 9
400/ 2000/ 40 00 00 00 00 0.2
1 5 0 0.01 ’ 4 5 7 0.10 0.12 0.15 0.17 0.22 0.23 9
600/ 3000/ 60 00 00O 00 OO 00 00 01 0.1
1 5 0 0.01 ’ ’ 3 5 6 8 0 0.11 0.5 0.15 9
Nota:

Para el modelo RVT12-3P, hay dos C/k disponibles: C/k 1ph y C/k 3ph; el modelo
RVT6/RVT12 sélo dispone de C/k.

C/k 3ph (o C/K) es aplicable para una instalacién con uno, dos o tres TC (red trifasica
equilibrada); C/k 1ph es aplicable para una instalacion con tres TC (red trifasica
desequilibrada). Se asume que, para una red trifasica desequilibrada, se utiliza un C/k
1ph uniforme para conmutacion de tres condensadores monoféasicos individuales.

Se asume que todos los TC conectados al RVT12-3P (dos o tres TC en tipos distintos de
conexion) tienen la misma relacion. No obstante, el paso minimo para condensador
monofasico y condensador trifasico podria ser distinto; esto implica dos valores de C/k
distintos para el RVT.

Desplaz. Fase (aplicable a modelo basico solamente): desfase entre la tension y la
corriente introducida por la conexion de medida.
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Si el RVT estéa conectado tal como se indica en el esquema de conexion descrito en el
parrafo 2.4. el valor del desfase es de 90°C (ajuste por defecto).

Para otras conexiones, el desfase a programar se seleccionara de las tablas del anexo
A6.

Por favor tener en cuenta que el RVT puede adaptar automaticamente el desfase durante
la puesta en marcha automatica

4.3.1.3 Ajustes usuario
inicio->parametros->ajustes manual->ajustes usuario

Los ajustes de usuario permiten al usuario establecer distintos factores de potencia
objetivo y retardos de alarma.

[“ Ajustes usuario |_?_' ['7- m Ajustes usuario > r—*—
“OK" “oK"

cos ¥ objetivo 0.96 )8
cos ¥ nocturno m QR Desactiv.

Alarma cos ¥ m A ?
cos Yreq. AR i Desactiv.

Retrd. alarma

cos Y reg. nct m SR

Rtd.ini.alarma

1]2]3]a]s]e]7[8] o 10/11/12]l #s ¥ £+ I

|: 3]a[s]e[7]sot0[11/+2]@ *» ¥ &4 s

Figura 37: Ajustes de usuario del RVT

Cos j objetivo: factor de potencia de desplazamiento deseado.
El valor de cos j deseado se puede ajustar entre 0,70 inductivo y 0,70 capacitivo.
M indica un cos j inductivo y 1k indica un cos j capacitivo.

Cos j nocturno: factor de potencia de desplazamiento alternativo (inhabilitado por
defecto).

La conmutacién del cos j deseado al cos j nocturno deseado se realiza mediante una
sefal exterior aplicada a la entrada exterior Optol (descripcion en el parrafo 2.4).

[“ Ajustes usuario [_?"" [—R"
cos ¥ nocturno _ g Activado

cos P req. _ A Activado
cos Preq. nct _ )8

e6[7[a[efw0j11zl@ % Fr-u D&

Figura 38: RVT ajustes usuario: activacion del factor de potencia nocturno y reg.
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Cos j reg.: el factor de potencia de desplazamiento deseado alternativo. Activado
cuando se invierte el flujo de fuerza: P < O (inhabilitado por defecto).

Alarma: Los parametros de relé de alarma se pueden ajustar para la condicion cos j.La
condicidon cos j se cumple cuando: todos los escalones de condensadores estén
conectados y el valor actual de cos j esté por debajo del valor umbral de cos j alarma de
manera que por lo menos se necesita un escalon.

- Retardo de alarma: duracion de una condicién de cos j alarma antes de que se
cierre el relé.

- Retardo rearme alarma: tiempo de retardo antes de que se abra el relé una vez
que haya desaparecido la condicién de alarma.

- Alarma cos j : valor umbral.

4.3.1.4 Protecciones/avisos
Inicio->parametros->ajustes manual->protecciones/avisos

El RVT activara ciertas acciones cuando determinados valores de sistema superen
ciertos umbrales. El nivel de proteccion es mas estricto que los de advertencia.

m Protecciones / Avisos ["Tr_r

[(1]2]3]a]s]e]7]8]e[w0l11)12fl s & =«

Figura 39: RVT protecciones/avisos

4.3.1.4.1 Protecciones

[ Made' Niveles prot. b+ [Wode' Niveles prot. . -
¥ min.prt
“OK" “OK"

¥
Prot. ¥ max. v
Prot.THD¥ max. m %

A

¥ min. prot. [

prot vmsn. G

=y

Prot. Irms max  EWiku] Prot.ext. Desconection y alarm -

1]2[aJ4]5]e]7]8][s[10[11/12'h #s ¥« W & 1]2]3]a]s]e]7]a]ow0[11/12/a #s Fr« i

Figura 40: Protecciones del RVT
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Niveles de proteccion: Para establecer los niveles de proteccion contra subtension,
sobretension, THDv max., proteccion contra corriente Irms maxima; también activa una
proteccién externa iniciada por la entrada 2 optoaislada. El relé de alarma proporciona
un contacto NO y otro NC.

Una vez alcanzado un nivel de proteccion, se producen las siguientes acciones:

todos los pasos del condensador se desactivan

aparece un mensaje de alarma en la pantalla

el relé de alarma se activa (NO se abre/NC se cierra)

elicono E aparece resaltado

Nota: Si la sefial externa IN2 (descrita en el parrafo 2.3) esta activa, todos los pasos de
capacitores son retirados y el parametro de Prot. Externa dirige el comportamiento de
la alarma:

- Desconexiony alarma
- Desconexién solamente (sin alarma)

Una vez que el evento desaparece, el RVT reiniciara su regulacion tras un determinado
espacio de tiempo de retardo. Este tiempo de retardo depende del tipo de evento. El
procedimiento de reinicio de la alarma posterior del RVT se describe detalladamente en
el anexo A4.

Nota 1: si esta habilitada, la recepcion exterior (Ext. Prot.) se puede activar aplicando una

sefal exterior a través de la entrada OPTP2 del RVT (véase péarrafo 1.4).

4.3.1.4.2 Avisos

Los niveles de aviso son basicamente inferiores a los niveles de proteccién 1. Cuando se
alcanza un nivel de aviso, se producen las siguientes acciones:

- el relé del ventilador/advertencia se activa: el contacto NO se cerrara

- elicono D aparece resaltado
_ Avisos [_?_' J—x-
¥ min aviso v |
¥ méx aviso v
THDY max aviso m %
Irms.Méax. aviso A

|' Avisos

¥ min aviso

¥ max aviso Desactiv, -

THDY max aviso M
i v 2]

4[6[e[7]a/ol10/11/12% *» § £+ 1y 1]2]a]a]s]e]7]8]o[10]11/12]h *s ¥ 7+ Fa

Figura 41: Avisos del RVT
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4.3.1.4.3Prot. Temp.

El RVT proporciona 8 protecciones de temperatura de la bateria mediante ocho sondas
de temperatura. Es posible establecer independientemente cada nivel de proteccion de
la sonda de temperatura. Cuando se alcanza uno de los ocho niveles de proteccion de
temperatura.

- todos los pasos del condensador se desactivan
- aparece un mensaje de alarma en la pantalla

- elrelé de alarma se activa (NO se abre/NC se cierra)

- losiconos E y E aparecen resaltados

'“ . Temp. I“ Prot. Temp. [_?_[—i'—

. T1 max. : T1 maéx.

- r2ma o
13 méx
-

oK
T4 mi e

. T2 max.

. T3 max

. T5 max 0 T5 max

. Tb max o T6 méax o

: R
Tmex R - T7ma
Toméx £ - T8 ma

1]2]a]a]s]e[7]a]ofwo)11/12/la ¢ K F« S 1]2]3]4]s]e[7]a] 9101112/ #5 ¥ £« I

Figura 42: Ajustes de proteccion de temperatura del RVT

4.3.1.4.4Aviso de Temp.

El RVT proporciona 8 avisos de temperatura de la bateria mediante ocho sondas de
temperatura. Es posible establecer independientemente cada nivel de aviso de la sonda
de temperatura. Cuando se alcanza uno de los ocho niveles de aviso de temperatura.

- el relé del ventilador/advertencia se activa: el contacto NO se cerrara

- elicono E aparece resaltado

[“ Aviso de Temp. [T [_r [“ Aviso de Temp. 5 [_r

ventilador T1 oK
ventilador T2
Yentilador T3 . o |~
Ventilador T4
ventilador T5

Yentilador T6

¥entilador T1
Yentilador T2
ventilador T3

-

0

(=]
e @ @
O 0O 0

Ventilador T4
ventilador T5

Y
=)
2
o

s o ® © @ o o
(]

Ventilador T6

o
a

Yentilador T7 Yentilador T7 Activado

©
(]

¥entilador T8

Yentilador T8 Activado

[1]2]a]a]s]e[7]a]o1011/12h #s ¥ F= a8

Figura 43: Ajustes de aviso de temperatura del RVT

o
o)
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Nota 1. el RVT esta autoprotegido contra una sobretemperatura interna de 85°C. Se
producirdn las acciones antes descritas cuando la temperatura interna exceda el nivel de
proteccion.

ElI RVT se reinicia automaticamente cuando la temperatura interna haya descendido por
debajo de 80°C.

Nota 2: los niveles de proteccion de temperatura quedan inhabilitados por defecto.

Cuando se introduce un nivel, el RVT comprueba la conexiéon de la sonda.

4.3.1.5 Restablecer los ajustes por defecto
inicio->parametros->ajustes manual->restaurar predet.

|'- Restaurar predet. W [_x- _ Restaurar predet. ['T [_x-

ATENCION
Esta operacitn no tiene vuelta atras. Pueden
perderse valores de parametros importantes.

Esta seguro que quiere restaurar
los ajustes iniciales?

Pulsar DK para confirmar
Pulsar close para cancelar

1]2[3a[s]e[7][8]o]t0[11/12/t *s K F« WS 1]2]3Ja[s[e[7]a[o 10[11/12/l #s ¥ F< " S

[Wode’ Restaurar predet. > [_x-

Restaurar predet,

Ajustes iniciales restaurados

1]2]3]a]s[e]7][e]o 101112/l *s ¥ 7s s

Figura 44. Ajustes de restauracion de valores predeterminados del RVT

Al seleccionar y validar el elemento “Restaurar ajustes por defecto”, todos los valores de
los parametros del RVT se reponen en sus valores por defecto (véase el documento
independiente anexo al RVT), excepto si esta bloqueado el elemento de ajuste de la
bateria en cuyo caso no se cambian los ajustes de la bateria.

Advertencia: Pueden perderse pardmetros importantes.

Comentario: antes de restablecer los ajustes por defecto, asegurese de que:
- el RVT estéa desbloqueado (descripcion en los parrafos 3.2.4y 4.3.1.1)
- el RVT estad en modo Modificar (descripcion en el parrafo 3.2.2.)

4.3.2 Puestaen servicio (modo Modificar)

Este sub-menu permite al usuario realizar una completa puesta en servicio automéatica
o guiada del regulador.
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4.3.2.1 Puesta en marcha féacil

Por favor véase la descripciéon completa en el parrafo 3.4.

4.3.2.2 Puesta en marcha guiada

El RVT lleva a cabo un proceso de puesta en marcha guiada. Es preciso introducir los
pardmetros requeridos (véase la tabla siguiente).

Comentario:

antes de efectuar la puesta en marcha guiada, asegurese de que:
1. el RVT esté desbloqueado (descripcion en los parrafos 3.2.4y 4.3.1.1)
2. elRVT estad en modo Modificar (descripcion en el parrafo 3.2.2.)

3. si tiene cortocircuitado el secundario del TC no olvide abrirlo después de
haber conectado la entrada de corriente del Regulador PF.

Pardmetro de puesta en marcha guiada

Parametro Descripcion

Monofasico/Trifasico Tipo de conexion de la bateria y conexion de medicion RVT.

Rotacion de fase Comprobacion de la rotacion de fase
Relacion T Relacion del transformador de corriente.
Redireccion de TC Redireccion de entradas de CT en el caso de que los TC se encuentren

en una fase incorrecta

Escalon Q Desfase entre suspension de corriente introducida por las conexiones
de medicion. El desfase es de 90° (ajuste por defecto) cuando el RVT
esté conectado tal como se muestra en el esquema de cableado
(véase parrafo 2.4). Para otras conexiones, por favor véase el anexo

A5
Relacion V Relacion del transformador de tension exterior.
V nom Tensién nominal de la bateria.
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Retardo ON Tiempo de retardo de activacion.

Retardo OFF Tiempo de retardo de desactivacion.

Secuencia: Valor relativo de la potencia reactiva de cada salida.

Q paso Diferencia de potencia reactiva mas pequefia entre pasos.
C/k Ajuste de la corriente de puesta en marcha

Cos j deseado Factor de potencia de desplazamiento deseado.

4.3.2.3 Puestaen marchadelassondas T

El RVT permite conectar hasta ocho sondas de temperatura en cadena tipo margarita.
Cada una de las sondas se debe poner en marcha segun los siguientes procedimientos
para poder utilizarlas.

Cada sonda se debe reconocer una a una:

conectar la sonda a la entrada de sonda de temperatura (una sonda solamente)

hacer clic en una fila para asignar un nimero de sonda

hacer clic en el boton “Empezar”

el RVT reconoce automéaticamente la direcciodn de la sonda

realizar el mismo procedimiento para cada sonda

Si alguna de las sondas presenta algun problema, se podra borrar haciendo clic en el
botén Borrar.

Se asignhara una direccidn Unica a cada sonda activada tras realizarse el reconocimiento.

Recon. sondeo T rT ’-T Recon. sondeo T [T [T

121]212| 120/ 202| 025]251| 51

Conectar una sonda,seleccionar Nr,entonces Start T2 Comienza el reconocimiento de la sonda

(1]2]3]4[s]e[7]e[of10/11/12'h % ¥ F< i 8 [1]2]3]4]s]e]7][a]o]10/11/12/ s ¥« (S

Figura 45: Reconocimiento automatico de la sonda de temperatura

- Conectar cada sonda sucesivamente:
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La funcion de control de la bateria del RVT permite al usuario acceder a diagnosticos,
registro de alarmas, funcién de prueba y a un reloj de tiempo real (solo el modelo
trifasico RVT12-3P tiene el reloj en tiempo real). Por ello, resulta ser una herramienta de
diagnostico muy util.

Control bateria

Figura 46. Control bateria

4.4.1 Diagnostico
Relaciona el nimero de operaciones de cada relé de condensadores de salida desde que

se fabrico el RVT.
g
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Figura 47: Diagndstico de la bateria

4.4.2 Comprobar funcion

p———

Este sub-menu le permite al usuario comprobar cada uno de los relés del RVT.

Prueba alarma: permite probar el relé de alarma
Prueba ventilador: permite probar el relé del ventilador/ advertencia

Prueba salidas: permite probar cada una de las salidas de los relés de condensadores.
(EIRVT va a encargarse de los retardos de conmutacion programado)

m Comprobar func. [—I_T" [‘T
|

Prueba alarma - Abierto |
|

Prueba ventil. W Abierto

Je]7[a 9101112/ %5 ¥ F« i D S

Figura 48: Funcion de prueba de control de la bateria

l'“ Prueba salidas |—?_ f_r '“ Prueba salidas [_?_ [’T—

Salidas Salidas

Abierto Abierto

Abierto Abierto
Abierto Abierto
Abierto Abierto

Abierto Abierto

Abierto Abierto

: : 345 e[7]8]9f10[11/12h #» ¥ £« 7y s

Figura 49: Salidas de prueba de control de la bateria
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Hacer clic en la casilla de verificacion para activar o desactivar el relé correspondiente

Prueba salidas ﬁ_ [_*- '“ Prueba salidas |T |_T

Salidas

Abierto 1 Abierto

Abierto

Conmutacién... !

Abierto

Abierto
Cerrado ,
Abierto

Abierto Abierto

EEECOEN
| N N W<l

Abierto Abierto

:|: 345 6/7|a[9/10/1112% *» L F+ Iy s : : 345 6[7]a[af10/1112/h #» ¥ 7+ I s

Antes de proceder a las funciones de prueba, asegurese de que:
- el RVT esté desbloqueado (descripcion en los parrafos 3.2.4y 4.3.1.1)

- el RVT estad en Modo Modificar (descripcion en el parrafo 3.2.2.)

4.4.3 Histérico alarma

'EWOM J

El registro de alarmas muestra los cinco ultimos mensajes de alarma con grabacion de
tiempo real.

m Histdrico alarma |'_?'_ [‘T

VIms excesiva

2010/3/30 1%43:23

T extemna excesiva

201007721 5:12:34

Ningun regis. de alarma
Hingun regis. de alarma

Mingun regis. de alarma

[7]8efw01niza % e S

Figura 50: Control bateria historico alarma

4.4.4 Relojde tiempo real

ﬂl de Tluwow
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m Reloj de Tiempo Real

Ao

st [

Dia
Hora
Minutos

Sequndos

[7]a]ef10[11/12'h #s Frai 8

Figura 51: Reloj de tiempo real de RVT

El reloj de tiempo real sigue en funcionamiento incluso cuando el RVT no recibe
alimentacion.

4.5 Comunicacion

El RVT proporciona varios métodos de comunicacion. En este menu principal, se incluye
el ajuste de idioma, el ajuste de la unidad de temperatura, la configuracion de la pantalla
y ajustes de Ethernet, Modbus. Para obtener mas informacion sobre el protocolo TCP/IP,
Modbus y USB y la programacion, consultar el manual: 2GCS213013A0050_RVT,
comunicacion a través de protocolo TCPIP, Modbus o USB.

Adaptador RS485/Modbus

El adaptador Modbus es un dispositivo opcional para el regulador de factor de potencia
RVT que permite conectar el RVT a un sistema RS485 Modbus. El regulador se considera
una unidad secundaria en la red Modbus.

Consultar la guia del usuario del adaptador Modbus RS485 2GCS214013A0050-RVT para
obtener méas informacion sobre el adaptador RS485 Modbus.
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DH Fixing screw
B o TX - RX led’s
[~]
4+—>
35 mm

Screwed terminal for bus

Resistor cable connection
termination
switch ; 3
Extra depth to
5 s the controller
max. 10mm

Se debe tener en cuenta que el adaptador RS485 MODBUS es el que tiene el texto de
color (verde) (suministro de alimentacién de 3,3 V).

El que tiene el texto de color (blanco) esté reservado para el modelo antiguo
(suministro de alimentacion de 5 V).

Esto significa: El Nuevo Adaptador Modbus no es compatible con el antiguo RVT; y el
antiguo adaptador Modbus no podra conectarse al nuevo RVT (con pantalla tactil).

- " RS485 MODBUS ADAPTER

S_ooos |-

Tx Rx 2GCA291B80AD050

-~ 1 .
%

LOAD SWITCH

Ethernet /7 TCP/IP
Las conexiones TCP/IP se pueden iniciar indiferentemente de forma local o remota.
El puerto TCP que se utiliza de forma predeterminada es el 4250.

La conexién al RVT se realiza con un cable Ethernet RJ45 Cat5e
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El RVT se puede conectar directamente a una LAN o a través de Internet

USB
La interfaz USB se utiliza para presentar el RVT como una interfaz serie en su puerto USB.

El ordenador se conecta mediante una conexion macho USB-A a macho USB-Mini B
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conexion a TIERRA de proteccion cuando se utiliza el sistema USB.

Precauciéon: La conexion USB al RVT no esta aislada. Es obligatorio conectar

P54 _supph 1 [100.450voc) M L1 L2 L3

= P52 _supply 2 {100 480ec) T e TR NETWORK
- ML1 3 3 gj}_ELJP_F'_L_‘f‘___
= ML2 (s i vaey o PPl PV oan

- ma__ )

- M

= T ———F - l %
- Al & L |
- 2 —

- gl v LU=

L | k3

- . TS = .
- : —

!

Clreme = /M —

2 —1 Rs4ss Madbus Adapter ! —

hH " 15-24Vacidc
N2+

CAT LI

ETHERMET
LOCK T
<] RS485 3 .
moomus anaeTER | 57 usez2 & | Wiy Belglum

FPPE+PS

4.5.1 Configuracion E/S
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[w Configuracion E/S rT ["i"'

[1]2]3]a]s]e]7]a]ot0)1112% %s ¥ = 7 [ &

Figura 52: RVT Configuracion E/S

45.1.1 Ajuste deidioma

————

Se pueden seleccionar cinco idiomas distintos para el RVT.

El usuario debe regresar al menu principal para que el idioma seleccionado surta efecto.

English
Francais
Deutsch

Espaiiol

=R

(1]2]3]a]s]e]7[8]o[t0/11/12ta %2 K r= D &

Figura 53: RVT ajuste d’idioma

4.5.1.2 Unidad Temp.

Este menu proporciona dos unidades de temperatura: Celsius y Fahrenheit.

La unidad seleccionada serd aplicable en todas las demas mediciones o ajustes de
temperatura.
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Unidad temp.

Unidad temp. > X

1]2]3]a[s]e[7[e[sfonnizm & ¥ i 8 [(1]2]3]4]s]e]7]8]o[10/1112h #s ¥ F« 1 ) 8

4.5.1.3 Ajustes de con.

oo

Es preciso configurar las conexiones Modbus y Ethernet para que funcionen
correctamente.

Comunicacion desblogqueada _.

[6]7[8[o[10/11/12h s K- 8

Figura 54: Ajuste del protocolo de comunicaciones del RVT

—_—

m Modbus r—f_ [-T—
Direcc.esclavo
Baudios M
Paridad M

o deporads [T

[1]2]3]4]5]e]7]e[e 101112k ¥2 & x4 W &

Figura 55: Ajuste del protocolo Modbus del RVT

La direccion secundaria es la que utiliza el Modbus principal para gestionar el RVT a
través de Modbus.
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Los pardmetros de comunicacion de velocidad en baudios, paridad y bits de parada
deben coincidir exactamente con los ajustes de comunicacién del Modbus principal que
controla la red RS485/Modbus.

El RVT necesita una direccion IP para conectarse directamente a un PC o a una red
Ethernet.

Esta direccion IP puede ser fija e introducirse manualmente si DHCP esta desactivado.
La direcciéon predeterminada es 192.168.1.40.

Si la direccion IP se proporciona de forma automatica mediante una puerta de enlace o
una LAN Ethernet, DHCP se debera activar.

A continuacién se proporcionan algunos ejemplos:

Ejemplo 1. En la siguiente pantalla se muestran los ajustes predeterminados para
conectarse directamente a un PC (el PC se debe configurar en consecuencia con la
direccion IP fija 192.168.1.1, mascara de subred 255.255.255.0, DHCP desactivado).

m Ajustes Ethernet

Direccion IP fl]ada

Sktatic IP Mask

T T T

DHCP Client ‘

Desackiv. |
p Jo o o = |

Static G IP

TBF1DH12'ﬁ“1It"r|"4 ]

Figura 56: Ajuste del protocolo TCP/IP del RVT

Ejemplo 2: En la siguiente pantalla se muestran los ajustes predeterminados para
conectarse a una red Ethernet (el PC que se conecta también a la LAN tiene su propia
direccion IP proporcionada por la red con DHCP activado).

[' Ajustes Ethernet ['T [——

Direccion IP fijada

Static IP Mask

55 1255 155 [0 [,

Static W IP

N N T ;““""

"OK"
1]2]afa[s]e[7[a(ojw1izh % FF: "8
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Para obtener mas informacidén sobre la comunicaciéon, consultar el manual:
2GCS213013A0050_RVT communication through Modbus, USB or TCPIP protocol.

Reinicie el RVT para iniciar con estos parametros.

4.5.2 Configuraciones de Ethernet

Este menu muestra la direccion IP real del RVT, la direccién de mascara y la direccion IP
de la puerta de enlace.

Los datos mostrados pueden variar segun el estado de DHCP.
En las siguientes pantallas se muestra el resultado de los anteriores ejemplos 1y 2:

Ejemplo 1. En la siguiente pantalla se muestra la direccion IP fija real con DHCP
desactivado.

[“ Config. Ethernet r'_?_ [-T

Direccion IP fl]ada

Static IP Mask

s T e o |

Static GW IP

Tz(alo 1011125 ¢s L #x Iy l

Ejemplo 2: En la siguiente pantalla se muestran los ajustes reales resultantes de la
resolucion de direccion IP automatica con DHCP activado.

m Config. Ethernet e sl
e __ = ______i

Direccion IP fl]ada

Static IP Mask

s e foss o |

Static GYW IP

R 2

12“*{‘1'1"-4 5
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Este mend permite al usuario ajustar las coordenadas XY de la pantalla tactil, asi como
el brillo de la luz posterior.

Config. Pantalla 7 ™X |
|

[7]e]ofoj1izm *s FF<ru S

Normalmente no es necesario realizar la calibracion de la pantalla tactil si se utiliza de
forma razonable y en condiciones ambientales estandar.

Para evitar pérdidas de la interfaz de la pantalla tactil, el usuario puede calibrar
manualmente las coordenadas XY necesarias para detectar la activacion de los botones.

Advertencia: La calibraciéon de la pantalla tactil se debe realizar cuidadosamente con
un boligrafo o un estilete para marcar y detectar con precision los puntos de
calibracion.

Press here
(upper left position)

Runtime calibration, Runtime calibration,
please touch the screen please touch the screen
at the center of the ring. at the center of the ring.

Press here
(lower right position) o

El menu de ajuste de la luz posterior permite fijar la corriente predeterminada de la luz
posterior al utilizar la pantalla tactil. Tras 10 minutos de inactividad de la pantalla tactil,
la corriente de la luz posterior vuelve al 10%.

m Luz posterior

Porcentaje de luz posterior

|7|8|9/101112%h % L f= Ty 0 (8
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454 Acercade

Este menu proporciona la version de software del RVT, el nUmero de serie, el nimero de
articuloy el tipo.

m Acerca del RVYT lj -y

Mamero de serie 123456
Mimero de articulo 2GCAZ 91722  ADDSD
R¥T tipo R¥T12-3P

¥Yersion de software ¥1:26
¥2:1
¥3:
¥d4:1

Je]7]e]e10[11/12' ¢+ ¥ r4

Este menu muestra la direccion MAC fisica del RVT.

[Wode Direccion MAC gl -

Direccion MAC

3 O 3 EN N &

[s]e]7]a]9t0/11/12h %5 & £«
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ANexos

Al. Dimensiones

| L] |

146

—

54,6 146
656 211

A2. Especificaciones técnicas

Tipos de RVT:
Funcién RVT 6 /RVT 12 RVT 12-3P
Mediciones 1 entrada de medicion de tensién 3 entradas de medicion de
monofésicas/trifasicas 1 entrada de medicién de tension
corriente 3 entradas de medicion de
corriente
Reloj de tiempo real No Si
Mediciones de energia No Si
Conexion Ethernet No Si
Conexion de host USB No Si
Conexion de dispositivo USB  Si Si
Entradas digitales Si Si
Relés de alarma/ventilador Si Si
Relés de salida 6012 12
Interruptor de bloqueo Si Si
Conexion de RS485 Modbus  Si Si
Sondas de temperatura Si Si
externa
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Sistema de medicion:

Sistema de microprocesador para redes equilibradas trifasicas/monofasicas y red
desequilibrada. Se encuentra disponible control del factor de potencia de fase individual.

Tension de alimentacion:

Desde 100Vac a 460Vac.

Consumo:

15 VA max.

Tipo de conexion:

Entre fases o entre fase y neutro para red equilibrada y desequilibrada
Tolerancia de tension:

+/- 10% de la tension de alimentacion indicada

Categoria de medicion (segun IEC 61010-1):

CAT Il

Medicion de la tension:

Hasta 690Vac o superior con un transformador de tension.
Precision: 1% de final de escala.

Gama de frecuencias:

45 6 65 Hz (ajustes automaticos a la frecuencia de la red).
Corriente de entrada:

5A 6 1A (Valor eficaz) (TC Clase 1).

Impedancia de la Corriente de entrada:

< 0,1 Ohmios.

Disparo por falta de Corriente:

Desconexidn automatica de todos los condensadores en el caso de un corte de corriente
de mas de 20 ms.

Numero de salidas:

Modelo base RVT6/RVT12: programable hasta 6 o 12 salidas

Modelo trifasico RVT12-3P: programable hasta 12 salidas

Valor asignado de los contactos de salida:
- Maxima corriente de forma continua 1.5 A (ac) - 0.3 A (110 V dc)
- Corriente maxima de pico: 8 A
- Tensién méaxima: 440 Vac

- Los terminales A-A estan asighados para una corriente de forma continua de 18 A
(9A/terminal).
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Valor asignado del contacto de alarma: (contacto exento de tension)
- Un contacto normalmente cerrado y un contacto normalmente abierto.
- Maxima corriente de forma continua: 1.5 A (ac)
- Tensidén asignada: 250 Vac (tension de ruptura maxima: 440 Vac)
Valor asignado del contacto del ventilador: (contacto exento de tension)
- Contacto normalmente abierto.
- Corriente de forma continua maxima: 1.5 A (ac)
- Tensidén asignada: 250 Vac (tensiéon de rotura maxima: 440 Vac)
Ajuste de factor de potencia:
De 0.7 inductivo a 0.7 capacitivo.
Ajuste de la corriente de arranque (C/k):
- 0.0l1a5A
- medicion automatica de C/k.
Secuencias de conmutacion:
1:1:1:101000 - 1:2:2:2:2:..:2 - 1:2:4:4:4:..:4
1:2:4:8:8:..:8 - 1:11:2:2:2:..:2 - 1:1:2:4:4:..:4
1:1:2:4:8:..:8 - 1:2:3:3:3:..:3 - 1:2:3:6:6:..:6
1:1:2:3:3:..:3 - 1:1:2:3:6:..:6
y cualquier otra secuencia programable por el cliente.
Conexion 10/100 Base-T Ethernet
Conexién a un PC o una LAN mediante protocolo TCP/IP
Aislamiento eléctrico entre el RVT y las sefales RJ45: 1500 Vrms
Modbus baudios:
300 - 600 - 1200 - 2400 - 4800 - 9600 - 19200 - 38400 - 57600 bps
Conexion CAN:
Compatible con interfaz CAN 2.0B (para uso futuro)
Conexion de host USB:(Para uso futuro)
Conexion de dispositivo USB
Conexidén de entrada de sondas de temperatura
Sélo 2 contactos utilizando protocolo de 1 cable
- Modo de suministro parasito (no se necesita suministro de alimentacién externo)
- Conexidon a mas nodos en una red en cadena tipo margarita

- Conexion de 8 sondas de temperatura
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- 8 metros maximo entre el RVT y la sonda de temperatura o entre sondas
- Longitud maxima de 64 metros

- Medicién de temperatura desde -55°C hasta 125°C (-67°F a 257°F)

- Precision de +/-0.5°C desde -10°C hasta +85°C

- Montaje enriel DIN

- Conexioén al RVT usando 2 alambres, un par de cables de telecomunicacion de
Categoria 1 entrelazados

Configuracion de pasos:

Automatica, fija, desactivada.

Pantalla:

Pantalla tactil en color QVGA de 320 x 240 pixeles.

Luz posterior de la pantalla ajustable

Tiempo de conmutacién entre escalones:

Programable desde 1sa 18 h.

Funcidén de guardar:

Todos los parametros y modos programados se guardan en una memoria no volatil.
Autoadaptacion a la rotacion de la fase de lared y a los terminales del TC.

La operacion de correccion del factor de potencia es insensible a la presencia de
armaonicos.

Trabajo con cargas pasivas y regenerativas (funcionamiento en cuatro cuadrantes).
Temperatura de funcionamiento:

-20°Ca70°C.

Temperatura de almacenamiento:

-30°Ca85°C.

Posicion de montaje:

Montaje en panel vertical.

Dimensiones:

Placa frontal: 146 x 146 mm (altura x anchura)

Parte trasera: 205 x 135 mm

Dimensiones generales: 146 x 211 x 67 (altura x anchura x profundidad)
Dimensiones del cut out: 138 x 138 mm (altura x anchura)

Peso: 650g (desembalados).

Conector:

Tipo de mordaza de jaula (2,5 mmz2 cable de un sélo nucleo)
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Proteccion de la placa frontal:

IP 43 (IP54 bajo demanda).
Humedad relativa:

Maximo 95%m, sin condensacion.

Marcado CE.

A3. Pruebay localizacion de averias

Pruebas

Después de la instalacion la bateria automética de condensadores y la programacion de
los parametros de conmutacion se pueden realizar las siguientes pruebas segun la
situacion de la carga:

A. Sin carga o cos j =1 o carga capacitiva (poner el cos deseado en 0,95 ind.)
1. Seleccione el modo manual.

2. Afnada dos o mas escalones.

3. Seleccione el modo automatico.

Todos los escalones de los condensadores deberan quedar desconectados dentro del
tiempo de retardo programado entre cada operacién de conmutacion.

Si no se desconectan todos los escalones, compruebe lo siguiente:
- Se haconectado una carga inductiva?

- Sehaprogramado larelacion C/k correcta y/o el tamafio de escaldn correcto? (se
recomienda que el valor C/k se ajuste a un valor ligeramente superior a los
calculados)

B. Carga inductiva
1.  Pongaelvalordeseado de cos j =1
2. Seleccione modo automatico.

Los distintos escalones del condensador se iran conectando automaticamente para
compensar la carga inductiva. (el Regulador no ird conmutando escalones si la corriente
inductiva es inferior al valor C/k preajustado. En este caso compruebe segun A lo
anterior).

Si se han conectado todos los escalones y sigue habiendo demanda de escalones
adiciones, compruebe los ajustes de C/k.

Si es correcto, entonces la bateria es demasiado pequefia para compensar el cos j = 1.
Seleccione un valor inferior para cos j.

Si uno de los escalones se conecta y desconecta repetidas veces significa que C/k esta
ajustado a un valor demasiado bajo (a menos que la carga de hecho esté fluctuando
periédicamente por un periodo de tiempo igual o proximo al tiempo de retardo de
conmutacion).
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Localizacion de averias

Fallo

Accién recomendada

El Regulador esta conectado pero no
funciona (no hay nada en la pantalla).

Comprobar los ajustes de tension y los fusibles.

El Regulador no conecta o
desconecta escalones a pesar de que
hay una carga inductiva variable
considerable

Comprobar que el Regulador esta en modo
automatico.Comprobar los ajustes de desfase y C/k.

Comprobar que se ha quitado la brida de cortocircuito del
TC

El Regulador no parece activar
ningun escalén.

Esperar el tiempo de retardo entre conmutacion y/o el
tiempo de retardo de corte de corriente

No se ha alcanzado el factor de
potencia preajustado.

Con una carga bajo o nula, un factor de potencia bajo
puede corresponder a una corriente inductiva muy
pequefa. Los correspondientes escalones de
condensadores son demasiado grandes para compensar.
Si el cos j medio a lo largo de un periodo de tiempo es
demasiado bajo, se puede incrementar el cos j
preajustado.

Todos los condensadores estan
conectados a pesar de que la
potencia reactiva requerida es
relativamente baja.

Comprobar los ajustes de los valores de fase y C/k.

La puesta en marcha automéatica se detiene y el Regulador presenta una de los mensajes

siguientes:

Mensajes durante una programacion

automatica

Acciones Recomendadas

Se ha detectado la rotacion de fases
equivocada. Las fases L2 y L3 seran

Presione OK

invertidas internamente. Pulsar OK para

validar.

Error: Tamafio del paso demasiado pequefio

Ajuste el tamafio de paso o la relacion del TC

Error: El Tl no recibe ninguna intensidad

Revisar que el puente cortocircuitando el TC ha sido
removido, que las conexiones del TC estén
correctamente cableadas y comenzar la
programacion automatica de nuevo.

Error: Carga cambiante demasiado rapida

Reinicie la programacion automatica bajo
condiciones mas estables o programe los
parametros manualmente.

Error: Dispersion de fase demasiado ancha

en la\nentrada nr ‘X’ Y’ ‘'Z’

Para cada entrada del TC y para cada salida, ya se ha
realizado reconocimiento y distorsion de fase.

Revisar las conexiones del condensador y contactor.

Revisar las corrientes de cada fase del condensador.

Error: Al menos dos Tl detectados en la
entrada en la misma linea de corriente

Revisar la instalacién del TC.

Error: Intensidad insignificante en la entrada
nrlx! KYI lZ!

Revisar que el puente cortocircuitando el TC ha sido
removido, que las conexiones del TC estén
correctamente cableadas y comenzar la
programacion automatica de nuevo.
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Error: Retraso de fase incoherente

Revisar la conexion e instalacion de los TC's.
Revisar las conexiones del condensador y contactor.

Revisar las corrientes de cada fase del condensador.

Error: Paso desequilibrado o relaciéon de TI
diferente en lineas para la salida nr ‘A’ ‘B’ ‘C’
‘D'...

Revisar que la relaciéon de los TC's sean del mismo
valor.

Revisar las conexiones del condensador y contactor.

Revisar las corrientes de cada fase del condensador.

Error: Diferencia de pasos demasiado
grande

Revisar secuencia y potencia reactiva por cada paso.

A4. Procedimiento de reinicio después de la alarma

Una vez que se haya alcanzado el nivel de proteccion (véase el parrafo 4.3.1.4.1) o cuando
la temperatura interna es superior a 85°C:

- todos los escalones de condensadores se desconectan,
- enlapantalla del LCD aparece un mensaje de alarma,
- secierraelrelé de alarma,

Cuando desaparece la situacion de alarma el RVT se reinicia automaticamente.El
procedimiento de reinicio dependera del tipo de evento que provoco la alarma tal como
se indica en la tabla siguiente:

Evento que se ha producido

Comportamiento de reinicio del RVT unavez que ha
desaparecido el evento

Uef < Umin prot.

- Abre inmediatamente el relé de alarma

- Reanuda el comportamiento normal después de un
tiempo igual al retardo de marcha(*)

Corte de corriente

- Reanuda el comportamiento normal después de un
tiempo igual al retardo de rearme(*)

Uef > U max prot.

- Abre inmediatamente el relé de alarma

- Reanuda el comportamiento normal después de un
tiempo igual al retardo de marcha(*)

Temp interna > 85°C

- Se considera que ha desaparecido el evento cuando es
Temp interna < 80°C

- Abre inmediatamente el relé de alarma

- Reanuda el comportamiento normal después de un
tiempo igual al retardo de marcha(*)

Una de las ocho sondas de

temperatura T > su proteccidon max.

- Abre el relé de alarma inmediatamente (sonda opcional
externa T1-8)

- Reanuda el comportamiento normal tras un tiempo
igual a Retardo ON(*)

THDV > THDV méx prot.

- Abre inmediatamente el relé de alarma

- Reanuda el comportamiento normal después de un
tiempo igual al retardo de marcha(*)
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Proteccidn contra seguimiento: Si el mismo elemento se
produce antes de transcurrida una hora el RVT reanuda el
funcionamiento normal después de tiempo igual a 2
veces el retardo de marcha.

Si el mismo evento vuelve a producirse dentro del plazo
de una hora, el tiempo de reinicio se duplicara pasando a
ser de 4 veces el retardo de marcha, y asi sucesivamente
hasta el maximo de una hora. Esta regla permite evitar un
efecto de seguimiento debido a fendmenos de
resonancia

- Abre inmediatamente el relé de alarma

Entrada exterior activada - Reanuda el comportamiento normal después de un
tiempo igual al retardo de marcha(*)

(*) Para més informacion relativa al retardo de rearme o a los pardmetros de retardo de
MARCHA, puede encontrase una descripcion completa en el parrafo 4.3.1.1.

A5. Conexion de la medida de tensiéon y de la alimentacion

Este anexo muestra una forma practica de conectar la medida de tension al RVT cuando
es la misma que la alimentacion del RVT.

Descripcion

Como se muestra en la Figura 57, el RVT tiene tres terminales para su alimentacién y dos
terminales mas para la entrada de medida de tension.

EIRVT no utiliza su alimentacién para realizar lamedida de tension. La medida de tension
solo se realiza a través de los terminales de entrada destinados a ello.

Si la alimentacion del RVT y la sefial para la medida de la tension provienen de la misma

fuente, se puede hacer un puente entre los terminales correspondientes:

Alimentacion
desde 100V c.a hasta 460V c.a.

Figura 57: Terminales

Conexion del puente (propuesta practica)

A causa de la limitacion de espacio, no es posible insertar dos cables en la misma ranura.
Sin embargo, se pueden utilizar métodos alternativos para conectar dos cables a un
terminal comun.

Existen varias maneras practicas de realizar esta conexion adecuadamente. En la Figura
58 se describe una de estas soluciones.
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Estos terminales y la correspondiente herramienta de prensar se pueden encontrar en
cualquier lugar del mundo.

Se debe tener en cuenta que con estos terminales se deben usar cables de igual
didmetro. Obviamente se deben usar dos terminales con el resultado que se muestra
abajo.

Figura 58: Conexion del puente

A6. Tabla de desfase (aplicable al modelo basico)

Conexion trifasica (Fase con fase)

La tension se mide entre L2y L3

L1 L L
L1 L2 L2 L2 L3 L2
Directa L3 CARGA a0 Directa L3 CARGA -30 Directa L3 CARGA -150
L2] lj L3 L2] 11| Kl | L2 L'
RVT RVT RVT
L1 L1 L1
L1 L2 L2 L2 i L3 L2
Invertida | Ls CARGA -90 Invertida | L2 L{ CARGA 150 Invertida | Ls CARGA 30
L2] 13| k| L2] \_3| k| L2] L3
RVT FRVT RVT
Conexion trifasica (Fase a neutro)
Las tensidon se mide entre L1y neutro
L1 L1 L1
1 L2 L2 L2 L3 L2
Directa L3 CARGA 0 Directa L3 CARGA -120 Directa CARGA 120
H el W L ¥ I I
RVT RVT
L1 L1
L1 L2 L2 L2 oo L3
Invertida | s CARGA 180 Invertida | s - CARGA 60 Invertida GARGA -60
™ i
RVT
Conexion monofasica
L1 Lt
L1 L2 L2 L2
Directa CARGA 0 Directa CARGA 180
L2| L3| k L2] L3 kﬁ
RVT RVT
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A7. llustracion del tipo de conexion de CT y cableado de CT en los
terminales del regulador

Connection type RVT 12-3P RVT 6/RVT 12 Phase shift Voltages Currents Compensation type
Name i Ci i Ci i adjustment L12 L23 L31 |LIN L2N L3N |L1 L2 L3 N FullC3' FullC1® Mixed C3+C1
ML1 N.C.
L2 ML2 2 ML2 ": ':
ML3 ML3
= N L8 ne.  0° by default 5 o
1PhaALLY 2 or K (see phase shift s 3 3 5 5 = (12| ; - 5 yes ¥
L3 T K1 I u u
" nc.  lable) r r
k2 N.C.
12 NE : 5
K3 N.C.
13
ML1 N.C.
L2 ML2 L2 ML2 M [
u.___a ML3 ML3 2 i
L2 13: N L3 NG 90° by default ‘: :
R TTE T — o - ko eaphmestt | -5 o] . o R ] e - -
“ L12 N.C. table) r r
— : NE : :
K3 N.C.
12
ML1 N.C.
(S R— ML3 =
e 1 ¥ N N N NG.  0° by default 5, 2
3Ph-1LN1 [ o o K (see phase shift - - - 5 - - ol yes - -
o3 1 NG, table) = ¢
N —e— k2 NC. e e
12 NC d a
k3 N.C.
13
L1 ML1 c c c c
i 12 ML2 ] M M a a a M MM a
L2 ;& L3 mLa 0° by default : : : é .‘-, ; : 2 : ;
L3 (Adjust 5 s B u u u s s 5 u
3Pn-3LL3 . & kit . - phase rolation R ¢ | \ Sl [ e e | yes yes yes
S ~ r i r a a a F]or r a
T2 Ik::? CT redirection } a ) & 3 ¥ 5 5[ o :
K3 d d d e e e d | d d e
cT3
13 d d d d
“ ML1 o} q ¢ <
L2 ML2 "] 7] M a a a MM a
ML3 = e e e 1 1 ] e | e I
5 L3 N ?A;y default a a a ¢ ¢ c a | @ ¢
ljust L3 s 5 u u u 5 s u
L2 - 3
3Ph-3LL2 is % cm o - phase rotation u u u | | ] | ou i @ yes yes Jee
- r ) r a a a G a
T2 :xzz CT redirection ) ! i g 7 : : il % .
K3 d d 4 e e e d|.d e
13 d d d d
L1 ML1 c c c c
L2 ML2 a a a M M MM M oM a
| 1 1 1
S — S ML 0° by diefaut o ¢ e |la o8 @E[E] & e
3Ph-3LN3 L2 © N N (Adjust u u u s s s s | s s u
i = *+—0- | o 3] B - phase rotation | 1 ] u u w oo | u f yes yes yes
a a a T r r roor r a
G I oT2 Ik22 - CT redirection ) i 5 i 5 5 . e ik & '
K3 e e B d d 4 4 | d d e
ks [ d 4 4 4
ML1 c
L2 ML2 M MM M a
E— s T L3 ML3 e e e e 1
L2 N 0° by default a & a a e
3PhILL: 13 : % By k1 - (Adjust : - ol U ves yes yes
n - CT redirection ) i | e 2 »
k2
N cT2 B e e e B t
K3 d d | d d e
cT3 = i
ML1 r
11 ML2 M MM ] a
L1 ML3 e e e e ]
B
i e s el I N 0° by default = s | : ¢
E TR THVE TR T < T (s A - (Adjust - - Sl (I <l = ; yes yes yes
K2 - CT redirection ) ' r r r a
N _g — CT2 2 e e e e t
K3 d d |9 d e
cT3 Y d
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A8. Control del factor de potencia de fase individual (aplicable al
modelo trifasico RVT12-3P)

De forma predeterminada, solo se encuentra disponible el modelo de "12 salidas" para
correccion de factor de potencia individual.

Como en el RVT basico, el control de PFC del RVT 12-3P trifasico se realiza comparando
el valor de C/k con la medicién de corriente reactiva fundamental.

El control se hace de diferentes formas, basado en el tipo de conexion (ver A7. llustracion
del tipo de conexion de CT y cableado de CT en los terminales del regulador) y el tipo de
paso de conmutacion. (monofésico o trifasico)

Tomando en cuenta la denominacion del tipo de conexién (por favor referirse A7.
llustracion del tipo de conexion de CT y cableado de CT en los terminales del regulador)

wPh- xLyz donde :

w determina el tipo de red trifasica o monofasica.

x es el numero de medicion de voltage usado.

y determina la conexion Linea a Linea o Linea a Neutro
z es el nUmero de CT usado.

wPh-1Ly1 tipo de control (solo un CT)

Basicamente, si solo un CT es usado, el control se hace de acuerdo al CT en fase L1 (o la
linea en donde el CT es instalado).

3Ph-xLy2 and 3Ph-xLy3 tipo de control (20 3 CT)

Si més de un CT es usado, la estrategia de control sigue un simple y eficiente principio
para ser capaz de manejar todas las salidas de una manera comprensiva. La estrategia
siguiente se ha implementado:

Estrategia de conmutacion en una red desbalanceada:

Espera por el retardo de conmutacion mientras calcula la corriente reactiva en la fase L1,
L2 y L3 de acuerdo al seteo Normal/ Integral.

Evaluacion de las salidas trifasica minimas para conmutar ON — OFF.
Evaluacion de las salidas monofasica para conmutar ON — OFF.

Si algun paso monofasico (estando ya ON y por conmutar a ON) puede ser cambiado a
un paso monofasico, entonces conmutar preferentemente el paso triféasico.

Conmutar ON o OFF de acuerdo a la programacion Progresivo/directo, Lineal/ Circular.
Algunos ejemplos tipicos se dan a continuacion:

- 12 pasos monofasicos / 1 CT (1Ph-1LL1 solamente)

aEl control se hace a través del CT en la fase donde es montado.

aEl parametro C/k 3Ph es usado para la conmutacion de pasos (equivalente al
parametro C/k en los modelos RVT6 o 12)
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- 12 pasos trifasicos / 1 CT (3Ph-1Ly1 solamente)
akEl control se hace a través del CT en la fase donde es montado.

aEl pardmetro C/k 3Ph es usado para la conmutacion de pasos (equivalente al
parametro C/k en los modelos RVT6 o 12)

- 12 capacitores trifasicos / 2 0 3 CT’s (3Ph-3LL2 o 3Ph-xLy3 solamente)
aEl control se hace a través de CTl enlafase L1, CT2 en la fase L2, CT3 en la fase L3

aEl control se hace de acuerdo a la estrategia de conmutacion de una red
desbalanceada

aEl parametro C/k 3Ph se usa en la conmutacion de los pasos trifasicos.

- 3 pasos monofasicos conectados entre L-N / 2 o 3 CT (3Ph-3LL2 o 3Ph-xLy3
solamente)

aEl control se hace a través de CTl enlafase L1, CT2 en lafase L2, CT3 en la fase L3

aEl control se hace de acuerdo a la estrategia de conmutacion de una red
desbalanceada

aEl parametro C/k 1Ph se usa para la conmutacion de pasos monofasicos.

- capacitores trifasicos + 2 * 3 pasos monofasicos conectados entre L-N /20 3
CT (3Ph-3LL2 o 3Ph-xLy3 solamente)

aEl control se hace através de CTl enlafase L1, CT2 en lafase L2, CT3 en la fase L3

aEl control se hace de acuerdo a la estrategia de conmutacion de una red
desbalanceada

aEl parametro C/k 1Ph se usa para la conmutacion de pasos monofasicos.

aEl parametro C/k 3Ph se usa en la conmutacion de los pasos trifasicos.

A9. Reciclaje

Esta marca en el producto o en el material, indica que no debera eliminarse junto con
otros residuos domésticos al final de su vida Gtil. Para evitar los posibles dafios al medio
ambiente o la salud humana que representa la eliminacion incontrolada de residuos,
separe este producto de otros tipos de residuos y reciclar de forma responsable para
promover la reutilizacion sostenible de los recursos materiales.

Los usuarios particulares pueden contactar con el establecimiento donde adquirieron el
producto, o con las autoridades locales, para informarse sobre como y dénde pueden
llevarlo para el reciclaje ecolégico y seguro.
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Los usuarios comerciales pueden contactar con su proveedor y comprobar los términos
y condiciones del contrato de compra. Este producto no debe ser mezclado con otros
residuos comerciales de acuerdo con la Directiva WEEE (waste electrical and electronic

equipment).

Este producto no contiene sustancias peligrosas y cumple con la directiva RoHS

(Restriction of the Use of Certain Hazardous Substances).

La eliminaciéon de las baterias usadas deben llevarse a cabo de conformidad con la
normativa nacional para la eliminacion de las baterias (Battery Directive).

Los modulos electrénicos deben ser reciclados, segun la regulacion local.
Caja de plastico y las piezas se reciclan por separado

Este producto contiene una bateria de CR2032 Li-MnO2. No sustituya la interna bateria
de litio CR2032. Puede ser retirados para su eliminacion después de abrir la caja de
plastico (4 tornillos en la parte posterior del producto)

A10. Additional provision on Open Source Software:

The product contains — in part — some free software (software licensed in a way that
ensures your freedom to run, copy, distribute, study, change and improve the software).
The following products are concerned : Linux-2.6.30.1 which is subject to "GNU General
Public License", Version 2, busybox-1.15.3 which is subject to "GNU General Public
License", Version 2, dropbear-0.48.1 which is subject to "GNU General Public License",
Version 2, iana-etc-2.20 which is subject to "GNU General Public License", Version 2, mtd-
utils-1.2.0 which is subject to "GNU General Public License", Version 2, u-boot-1.3.4 which
is subject to "GNU General Public License", Version 2, ifplugd-0.28 which is subject to
"GNU General Public License", Version 2, AT91Bootstrapl.9 which is subject to "GNU
General Public License", Version 2, and uClibc v 0.9.29 which is subject "GNU Lesser
General Public License", Version 2.1,(purchaser or user shall not be prohibited to modify
libraries provided under Lesser General Public License (version 2.1) and/or to reverse
engineer such libraries for debugging such modifications).

These software products which are free (i.e., freedom-respecting - see
http://www.gnu.org/philosophy/free-sw.html for more details) software programs
developed by the Free Software Foundation, a separate not-for-profit organization. If
we distributed any of these free software programs to you, we want you to know that
you were granted a license to that software under the terms of either the GNU General
Public License or GNU Lesser General Public License (“Licenses”; copies of which are
available from http://www.gnu.org/licenses/licenses.html). The Licenses allow you to
freely copy modify and redistribute those softwares. Those softwares are available on
http://search-
ext.abb.com/LibraryDownloadManager/Default.aspx?resource=http://wwwO05.abb.co
m/global/scot/scot209.nsf/veritydisplay/96797337ffab5ad0c12578b0003db334/%file
/2GCS705011A0050_RVT%200SS%20software.zip
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(3) IXRRAH: RIFIMAERNEETESH. NRAYBXETFTREFTTININERR
;&O

AR NE
[

1]
5

PF
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Irms
¥rms L-L
e
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RAPALREERE, BTRERTENEE, EIIRPEXOHBEBEMENME.
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¥rms L1-L2
Vrms L2-L3
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Vrms L-L
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Vims L1-L2 v
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6776.23
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122343.98
143233.76
134545.21
400122.95
380477.73
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4.2.3 B
FRIB AR 5 it & 2 B B ERN R SR (BURT RVT BUSHI CT EELE) I ERE LR,

& 21 B R THRSHERERREMRRER .
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B 22: BEFEFHI=TIETE
425 5l
548
ESiMINRE
LEREIMEENNETE (B LERERASLE) , BRETIk:
- mA (H\N) B
- BT (SETF) FEMERIFFEERTE.

—ERERE (SRUTTRAE) , RVT @HBBEMCREX (&) EARSRIRFERTE],
BEERTEIMRENLE,
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=Bl
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RGHBE: 400V,
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[1]2]a]]s]e]7]8]e]10)11/12% %5 & F= 74 I (8

431 FihgEE (REE)
FNREATRAFHRMAENERERE. ARRE. APRENFRIP/IRERE. APtA

DB X FREMELRE,

FaMAEE

‘8lolw0/1112h #s § r1 Ty

B 26: FIREE

EXfEHERRTEMIREZ R, BARMIAENRERIN, 2% 3.1.48 4.2.1.1, THESZ
AR EFN_C 81/ R8ifEr.

4311 HBBFEESE
Bl a 8HIRE a FIREE a BRIEEE

EARERERERERETEXERENMARESH,
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whﬂfl\wm SERHSEE
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T%J
|[(1]2]3]a]s]e[7]a]ot0[11/12/a % ¥ F=Fu M (8

B 27: BBEERE
BAIEZESH
V nominal (FIERE) : BRAENTHERE.
SMA—TEEREER, RENZEFRPENEHEBEHNZNAEERER 80% F 120%.
XEFRIPETEFNER,

V scaling (FBBJELEE) - IMEREERERAILEE, =Bl: —& 15kV/100V BBEE 2R,
V scaling = 150,

WMRZEIMEBRER KRS, M Vscaling =1,

X—INRERILL RVT EHIFRERAE, ERESNBEERERKRGE, RVT BIERENAAREN
£E.

Iph &/MRE: AT AFEARNDH, 28 (BANhER) BRENRINBERE,
3phBNBFE: FEOFPHN-IHRBRNRNRERE,

WF_ERFINEEERT,

a) 2EMEIRE, X—HESEREESENR)BLREBAMRE,

b) EAIXESHR (80 4.2.2.2) , X—HELRFNEE,

UTR— M HAMID*METIFSIRRE, BEBEES% (328) =MLk (38) -
BBt #MEFI*: 1 (5kvar) 2 (10kvar) 2 (10kvar) € Q step 1ph = 5 kvar
=tBF4MEF: 1 (10kvar) 2 (20kvar) 2 (20kvar) € Q step 3ph = 10 kvar

B,

=#8FE5: 2 (15kvar) 4 (30kvar) 5 (37.5kvar) € Q step = 7.5 kvar

*FREll: ERE RVT MERISRERFENE. XEAXNELF 0 E8 ZiE,
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RVT6/RVT12 EARBISH] RVT12 - 3P =MBEISHIH BRARSIA: 1:1.....:1, $FERSIATLUE
SEFNEE,
MEBEBEEX—TF5, AISRBRUTEMKE:

BaIRE & SHRE & FhREE & BRERE a nHSHEH.

K28 BRT 1-6 MAHSH, BEaiind el T REESTHRMNE 7-12 B
B 29 Fim.

:EEEEE_!; 7]e[o10/11/12/h ¢ Fra 8
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“BABIE": XTEbmRER (FBNANBRFRELTERIRTY) ;

“1PhL1. 1PhI2. 1PhL3”: XPHILIREHIE— T EEDHEEEE, Ho544F L1 8. L2 18
8¢ L3 18,
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“3Ph”: X MHILImEHE— =R AR,

RVT6/RVT12 EARRES, (NEFUVMRIE. RAENBR =ZMEHIRES., mEEHI231)
RERRZE, YIBEEImERBRIRTE.

PAT B8 RVT12-3P =B SHY— BB -

HENGE 7 —: PEDH (BNPIER) BESR 12 N2 H:

1z % § e lE W a]z]a]4]s]e]7]a]0j0q 12k % kF< M ®

& 30: BAEHiHIRE 12 x 1ph (RVT12-3P =155E)

HENGE Y~ =18tk 6 & + BiED% 6 £

([2][2]]s]e]7]a]o[1011/12. %5 & 7= =i D /&

([2][2]]s]e]7]a]o[1011/12. %5 & 7= =i D /&

& 31: HAEHIFRE 6 x 3ph +6 x Iph (RVTI12-3P =1EHE )
HERT
BEHRWE 27 FrmaY“EER 1R, AP RN TREZE R BERTRIERINEE.,
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[E] 32: RVT ZERHZE

FNEERT:
- HIEEERFER, XEEFZFENEITRA—REESEFRAZERATEL,
- FERDEIVRER, XERTRAELZERIETE,

RNFER B ELLZE B AR ERN ZHISCNE.

ER:  JEEREE (BEMEE) AREaSHERIEEZTERE,

tIEREERT :
- HIEREERFR, XEEFE2ENEIZR—REESEMRIERZERYETEL,
- ERRDBRFR, TERTIBRER,
EfFERS: BIRFPUTE, RVT EEMBNEBERFZIIRNEFRE,
BEME 27 FRBEERE, ARRENTRERE RVT HANSD# R CT MEEESL.
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IFh-1LL1 oK
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& 33: RVT EBIEIZHIRE

/% (SGERTF RVT12-3P)

XBURE AN ELAN /DA CT BRNERNEREE, RIBAENAREREENBE
BERNETE, RVT AF) \MARRIERST:

BEERNE (ERF RVT6/12 F1RVT12-3P )
1Ph-1LL1. 3Ph-1LL1 and 3Ph-1LN1:
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L2
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|
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|
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=HHERNE (NEAF RVT12-3P =HELS)

3Ph-3LL3. 3Ph-3LL2(;ZEHELE). 3Ph-3LN3. 3Ph-1LL3 and 3Ph-1LN3.
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M
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=
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IPh-1LN3 [ [ I e

BRIBEREMIEE, SUAFMHRA AT TR/ o34 CT JEREISRL U A A2 1) %
U P CT 324589,

EIREERERIEX AT
3Ph-3LN3
&1; B CTME, 2.8/ CTME, 3B=A"CTE
LN: B ZEREENE, LLERENSE

L L1 EEUEE, 3 =1THRENEE

1Ph: SEHTE (LN L-L) , 3Ph: =K
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LEIRUNERE ot E BRI RN
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B RTNERESo T BRI

TREXNFRWRIFESRA,

BRI A FERASRERZEWHAE, MMEKESFRIERRAERSN.

WFEFES BARSHIORES(1:1:2:2:..., 1:1:2:4:4.,..), ZEHRDBEEERFFREHE
ERENEERERZE (1:1,2:2and 4:4) ,

&t

€1 €2 €3 (4 Ccl1 C12

o A
Sequence | 1 1 1 1 1

B OO0 O O O L]
A R B O O O O
AR H B [ O ]
B B O O | L]
Yy m 0O 0O 0O O O
B

€1 C2 C3 (4 Cl1 Ci12

TR T S TR
Sequence | 1 1 1 1 1

B 0O 0O O ] ]
AR B O O ] L]
AR B E O ] .
O m ®m O ] ]
O O m O ] ]

1 ERBAN—RER
T EXF—RER
n B RBEIMAAE
o ML ERFE SRR A FF
it/ BigEst

AMAVIR(FRRIIFE T RAENZ—RSREBE,

BERBEAREARAGK—RAES,; ANUBRIFS NMOERNESERDRFE (RERNEBEER

12%) .
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Cl1 C2 C3 (4 Q(kvar) &
+ 4
Sequernce 1 2 4 4 Target COS cp
B O 0O 0O
A0 = O O 4F e
AR m O O 4
A0 O = 0O 4+ 4 .
YY Y Yo
Bi%
Q(kvar) &
Target cos @
CT C2 (3 4
T T
Sequence 1 2 4 4 1
O 0O o o
AO O m O
I
v oot
/RO RINER

VERIDIRTIC: EEMDREREERA (FIA 40 #) , REEERIRENEIFSAIRTE
REAHITIRIIERBESR.

RDRINIRIC: RIBXINFRELER BRI ZRR D ERFIMEERIDERER.

RO RINELXER T AR ZHRIIER

e ma- () +0 +§

el 7ERISER, FRSMEAEIRI]

, , IR, 1B 1 REE,
¢—P
i £) \
SR, L INFE 68
i8] @ INFEITR

ﬁ ERSEA, RBRFERIRTD
BK, K.

MAEERENiE/MR (B L)
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B E AR BB EIREHRHITHE, MAKRERNAIAHE, BXEAHNENRRE, SR
3.14, UTREZERTRE LBRRFESGE. HRFRENEEINTE 34 Fimk:

BHRE A SHIRE a FHNREE a REIERE a B,
Y 2 X

Fh-1LLl @ SOKT
[~

[1]2][3]a]6]e]7[s]o]10j11/12/ %s £ F= i ) &

Bl 34: RVT BBHIEREMEDI: REDIE

MEBERBIERE, SR BRERERY”, RELMENE 35 R,
1. BERBEREFRISTARE

2. “HBEIREMFD TN EEEREDIE"

3. ISRV EBIERSHENE: ﬂ

Iz ISR EHRER
FHHBiRE,

[E] 35: RVT BEIEREHIE: HiE

4312 ERIFIEE
B @E->288E->FNSEE->EREREE.

RVT BERAHRENERMEANMANIRE CT X SERIRA,
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BT EREAEL
533k C/k

Hib C/k
HRE

[1]2]3]a]s]e]7]a 0101112 %» & < 7u ) & W(1]2][3]4]5]6]7 8]0 t0/11/12 [ % & 7+ s W (&
[E 36: RVT EIRFEFIRIE

RRERARETLE: BRRNEREIETL.

~ffll: —& 250A /7 5A B ERkesAYZZEEY 50,

C/k: RVT ZHISRHIBEIHER. BEEERAMEITRNSHBRSE (Q R/N\FiH) TINERAY
2/3(BW4.3.1.1H895H)

ZERR RVT RARTR— T EERLHERMBERRE. C/k BILIRERSEETE 0.01
50

C/k EFRREERBZLENGE/NSHBETZHREEHE; TEIISHZSHEBEIEREE
IAEERBAMERR.

UTRAIERT —PIEE C/k BERIRURENASERNE? (RERTBARERETLEX
FRENRAMENITRERTS) .

Q(kvar) i C/k too low Q(kvar) A Correct C/k
Target cos @ T Target cos A
_lleeless
switching
] | 4| 4+ + R
Yy v v bbbt v vy v t(s)

C1ON G2ON C3ON GC4ON C4OFF C4ON G4 OFF GION GC2ON G3ON 4 oN

— & C/k BEESERNNBRER T ELUARIBF cos j (5IREBREERK) .

ALUBE T AR, SEERE TRIENFEIRER C/k{E.

2zt
=HEE EBHE (L-L 3% L-N) DA
N3 x Vnom x CTscaling - Vnom x CTscaling

FK2: =THFEHE 400V ZHHI C/k (EHIREZR
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HAERRITHEE (TZ)

RRERSRELE K

5 10 15 20 30 40 50 60 70 90 100 120
10/1 50/5 10 0.48 097 145 193 290 387 484
20/1 100/5 20 024 048 0.73 097 145 193 242 290 338 435 484
30/1 150/5 30 016 032 048 064 097 129 161 193 226 290 322 3.87
40/1 200/5 40 012 024 036 048 073 097 121 145 169 218 242 290
60/1 300/5 60 008 016 024 032 048 064 081 097 113 145 161 193
80/1 400/5 80 006 012 012 024 036 048 060 073 085 109 121 145
100/1 500/5 100 0.05 010 015 019 029 039 048 058 0.68 087 097 116
120/1 600/5 120 0.04 0.08 012 016 024 032 040 048 056 0.73 081 0.97
160/1 800/5 160 0.03 0.06 0.09 012 018 024 030 036 042 054 0.60 0.73
200/1 1000/5 200 0.02 0.05 0.07 010 015 019 024 029 0.34 044 048 058
300/1 1500/5 300 0.02 0.03 0.05 0.06 010 013 016 019 0.23 029 0.30 0.39
400/1 2000/5 400 0.01 0.02 0.04 0.05 0.07 010 012 015 017 022 0.23 0.29
60071 3000/5 600 0.01 0.02 0.02 0.03 0.05 0.06 0.08 010 011 015 015 0.19

&iE:

RVT12-3P mli2{f 1> C/k 8: 4 C/k{E 0 9% C/K{E; RVT6/RVT12 RuligHitsh C/k
=1

Hi C/k{ERVTE6/RVTI2 B S RE C/KNERFE—1 CT, A1 CTH=" CTHIEREAR (&
BTFFE=tRR%H) ; 2t C/KBEERATEE=1 CT NEZEARX (ERFT=HAAFERE) .
WFAFEH=1E51%, RVT RAFRE— M R—I2% C/k B CRBEEHNTFEREEND
C/k8) .

ERTER RVT12-3P HBERIFAA CT (REREZREBEAPHBHIH=1 CT) EBHEENEL. A
i, PHEERSRN=HESRNRNRESAIRESEER; XMBEEN RVT RZEBTNRRER C/K
E.

B ((VERTEFES) . NIERESHERRELZENRUAE.

GNER RVT 1% 2.3 FRAPRVREES R A IUER, B8N 90° (BUAIRE)
ETHMBRES, ATUMKMR A6 IRBPIEEFERENEMNAE,
BEIE, EEERH, RVT AJUABESNFEERMAE.
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4.3.1.3 INERREFRE
BiR@E->888E->FNSE-SIIRELNEE

DNRELIRERIFRFIRERERI BRI RE IR EIERIIIEE,

[s]e[7[a]sjwj1/12[li ¢s & < Fa 8

[E 37: RVT DWEFHIRE
B cos j (I30) : BMIREL,
B cos j ERNRESEEERM 0.70 FIEMH 0.70 ZiEl.
af RR—NEE cos §, @1k BR—1MEME cos j,
&gl cos j (I3%) : REBTINERRE (L BNAKREH, BFNEE)

MEB#R cos j BR8] cos j RITIHMREBEIMNEFHAN IN 1 +/- BIMRESHITR (2] 24
AYIRER) .

oK’

Com— o2

o > O R
.

([2[3]a]s]s]7]a]s s0/s11a [l % & 7= 74 0 8

E 38: RVT IRFIRE: EHRIEFIBEIIZINFAL

BEER cos j (I50) : BERATEMNRELY., ABERATHREE: P<0 (LI 3K
BR, BFDMEE) .
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RE: cos jIREFEFRMN: AZFREARIUTRNIRE, (B5LFF cos j BEINETFIRE cos
J HIesE, UETEREEDBRA—ITTHEH,

- IREEEERY: BNAIREE cos j IRFERME, IEERBUBIRFAS ZAIRIZERATE,
- EMSEREEN: EREFMPEKE, EEIREHEREXTE ZARVERRE,
- BE cos j: IXEEHIREIRFE

cos JIREHGER, RVT BB ATENE:
1. ERBELERREER;
2. IREBARRBAINE;
3. FIRFAME Q (BININXR) HiER, IELSKERKETEN,

43.1.4 {FIPFOIRE
BN E->SENEE ->FMNgE->RIPFIIRE

SRERGEBIFENRER, RVT SEEIFERIFER. RIPRENEXREREREE™
*go

slofwfnizll % Friru )8

E 39: RVT (RIFHIIREIRE

4.3.1.4.1 1R
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(48000 7

RRTDVRS
FAPEHEE

[E 40: RVT (RIFIRE

RIPPRME: EORE. DE. ERKEBR. &KX Irms BRARIPROBERMKERIFRE; HEH
2 MHIRERTEMNBEERIMEFRIPERE ., RVT RIFIEEIRE4MERR NO (BEFTR)

NC (BHATR) MmN RsBENEE.
—BRREIRIPIRE, BSBUTERE:
R A AR ES R BR

ErRELEN—FERER

IREP AR IZHEE (NO FE /NC HE)

ElfR E B=

FiE: MRINBBMNES IN2 (W 2.3) B, FARINESSRIIFFRRELER[IBUT
A REIEDIE:

- DHFFAEEESFLLER, WE

- RUIKFIARESRALZEER (SR FREXENAEMSFRNA )
SEUERIPAFRRMAERLE, RVT BE—ERNEREGE, MEERERF. ERHERK
FEEURSEMARIEE, BX RVT RIPIFEEMRBNRER, SR A4,

4.31.423IR

IEPRAE A EAUR TR PRAE . B BARE IR BN, R R A LR
- R4k AR RS XURZK RS E TR NO &

el w P
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(1]2]3]]e]e]7]a]o t0]11]12/% #s ¥ ¢« % 0 & [ [1]2]3]4]6]e]7]a[o 101112k s & F+ 7y I &

E 41: RVT IREZE

4.3.1.4.3;BEFRP

RVT SCRAER MRSk . BN L B R BRAG A AT At AT e B . 24\ NI R
S BT — AR B L ORME

- TH A SRR
- BRREPHI-FERER

- IREERSHOENE (NO JFE / NC &)

- L )

T3k R4 E
Tat AR

16

coAaoo0oo0o00 |

[(1]2]2]]s]e][7][8]s 101112/ 1]2]aJa[s]e]7[a]owoj11j12'h *+ ¥ 7= [l 8

B 42: RVT BERIFIRE
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4.3.1.44BEIRE

RVT i \ AR SRR 8 MRV AR R E . BN RS AR R R AT St AT ¥ .
2 ) \ANEREDRL PR ] — DSk IE B R BRI

- KBRS EOR S NO Wil &

v L P

4

I
R

i1

T4 FLES/ZED

16 FLEE3h
T6 FLEE5D

*C
2
2
"C
*C
"C
*C
"C

080000000000 1]  1000000u000nE R T

B 43: RVT BEIRERE
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A6. iR (ERTEXES)

=tHiEsE (HE3318)

L2 #0 L3 ZBRIEB ENE

L L1 L
L1 L2 L2 L2 L3 L2
Direct L3 LOAD 90 Direct L3 LOAD -30 Direct L3 LOAD -150
L2 Lil L1 L2 Lﬁ] Kl | 2| L3 k|
RVT RVT RVT
L1 L -———m—m— (8]
L4 L2 L2 L2 L3 L2
Inverted | L LOAD -90 Inverted | Lo [ LOAD 150 Inverted | s LOAD 30
RVT RVT RVT
— Ay
=HEiERE (AXPER)
& me
L1 F1 AR Z BB ENE
L L1 L1
L1 L2 L2 L2 L3 L2
Direct L3 LOAD 0 Direct La LOAD -120 Direct L3 LOAD 120
R I £ I S 7 I ] I
RVT RVT
L1 L1 L1
L1 L2 L2 L3 L2
Inverted | 3 LOAD 180 Inverted LOAD 60 Inverted | L LOAD -60
| TR— T S ¥ — I .
RVT RVT
Ay
PiREE
L1 L1
L1 L2 L2 L2
Direct LOAD 0 Direct LOAD 180
el il w L2 L uﬁﬁ
RVT RVT
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A7. Fb/3%b CT EiR L BLRAFERIA IR F LA CT &%

Connection type RVT 12-3P RVT6/RVT 12  Phase shift Voltages Currents Compensation type

Name i

Q
2

22z
Lh k&
ae~p—cao—00
a®—=~p—co0—0Q0

d dj L12 L23 L31 | LIN L2N L3N |L1 L2 L3 N | Func3' FullG1? Mixed C3+C1

L2
L3

1PhaLLY 22 :Ii
L3 cT

Ne.  0° by default
k (see phase shift -
; table)

Cc

ML1 NC.
ML2 L2 ML2
ML3 3 ML3
N NG, 90° by default
K1 cT Ik (see phase shift - - % ] x & = " yes - =
" table)

N.C.
:? NG
K3 NE

ki cT

am-~cowo
am-~cunoz

L2
H—=> o
WhaLl L

cT

aa-~cwwnZ
an-~cwwnnZ

L
L1 _)—e—

3Ph-1LN1 13

Nc.  0° by default
k (see phase shift - 3

ki CT
table)

cT

ca~cawng
ar~cownZ

0° by default
(Adjust

" - phase rotation
- CT redirection )

yes yes yes

ae-~cowax
ao-~conaZ
an-~cowaZ
an~0—co—abD
comD—C0—u0
Ao ew—Cco—u0
co-~cowaZ
cp-~comaZ
co-~cowaZ
oo ~+~0 —c0—00

0° by default
(Adjust

" - phase rotation

- CT redirection )

[&]
3Ph-3LL2 L2
L3

3) yes yes yes

&} L2
L2 ;E % L3
L3

3Ph-3LL3

as~coweg
as-coweZ
am~covoR
am~cownZ
am~cowaoZ

0° by default
(Adjust

" - phase rotation
k2 - CT redirection )

3Ph-3LN3 yes yes yes

cT2
CT3

[ e ]
&7
g

anmu—co-u0
e N 2]
a0 mu—co-—u0
ao~cowaz
co~covaz
ao~canal
an~covoaz
an~conaz
eo-~conwaz
oo~ —co0—a

N 0° by default
k1 = (Adjust -
" - CT redirection )

yes yes yes

L2
3Ph-1LL3 L3 : E’é o

1] cT2

ao-~cowaZ
ao-~comnz
ao-~counz
ap-~cowez
o - =0

2]
=
]

N 0° by default
k1 - (Adjust
1 - CT redirection )

3Ph-1LN3 L B — cTi

yes yes yes

ap-caunz
as-~coum2
as~couaez
ar-~comeZ

ao~u—co0—oC0
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A10. Additional provision on Open Source Software:

The product contains — in part — some free software (software licensed in a way that
ensures your freedom to run, copy, distribute, study, change and improve the software).
The following products are concerned : Linux-2.6.30.1 which is subject to "GNU General
Public License", Version 2, busybox-1.15.3 which is subject to "GNU General Public
License", Version 2, dropbear-0.48.1 which is subject to "GNU General Public License",
Version 2, iana-etc-2.20 which is subject to "GNU General Public License", Version 2, mtd-
utils-1.2.0 which is subject to "GNU General Public License", Version 2, u-boot-1.3.4 which
is subject to "GNU General Public License", Version 2, ifplugd-0.28 which is subject to
"GNU General Public License", Version 2, AT91Bootstrapl.9 which is subject to "GNU
General Public License", Version 2, and uClibc v 0.9.29 which is subject "GNU Lesser
General Public License", Version 2.1,(purchaser or user shall not be prohibited to modify
libraries provided under Lesser General Public License (version 2.1) and/or to reverse

engineer such libraries for debugging such modifications).

These software products which are free (i.e., freedom-respecting - see
http://www.gnu.org/philosophy/free-sw.html for more details) software programs
developed by the Free Software Foundation, a separate not-for-profit organization. If
we distributed any of these free software programs to you, we want you to know that
you were granted a license to that software under the terms of either the GNU General
Public License or GNU Lesser General Public License (“Licenses”; copies of which are
available from http://www.gnu.org/licenses/licenses.html). The Licenses allow you to
freely copy modify and redistribute those software. Those software are available on
http://search-
ext.abb.com/LibraryDownloadManager/Default.aspx?resource=http://wwwO05.abb.co
m/global/scot/scot209.nsf/veritydisplay/96797337ffab5ad0c12578b0003db334/%file
/2GCS705011A0050_RVT%200SS%20software.zip
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Leia-me

Sobre este manual de instrucdes

Este manual de instruc¢des fornece informacgfes detalhadas para ajuda-lo a instalar e
operar de forma eficiente o controlador de fator de poténcia RVT.

AN

Atencao

Atencao, perigo: Este simbolo é um aviso indicativo para salientar uma informagéo

importante.

Antes de instalar e operar o RVT, leia as instrucdes de seguranga com atencao.

Mantenha este manual a disposi¢cdo dos funciondrios responsaveis pela instalacéo,
manutencao e operacao da sua planta. ge of installation, maintenance and operation.

Seguranca
O RVT atende a Norma Diretiva Européia LVD 2006/95/EC.

Cuidado, risco de choque elétrico: Este simbolo informa ao leitor que as
informacgdes de seguranca devem ser levadas em consideracéo.

Instalacdo, manutencdo e operacdo do controlador RVT deve ser realizada por
eletricistas qualificados. Nao instalar com alimentacéo eletrificada.
Para limpeza, remova a poeira com uma toalha seca. Nao utilizar abrasivos, solventes
ou alcool. Antes de limpar por favor desligue a fonte de alimentacdo e medicao de tensdo
do circuito. Ndo abra o envélucro do RVT. Nao h& partes reparaveis no interior do
mesmo. O controlador RVT é conectado a um transformador de corrente. N&ao
desconecte o TC antes de assegurar gue o0 mesmo esteja curto-circuitado ou conectado
a outra carga paralela com carga de impedancia suficientemente baixa. A ndo realizagdo
deste procedimento podera causar perigosas sobre tensoes.
N&o utilize este produto para nenhuma outra funcdo para qual ndo tenha sido projetado.

Compatibilidade eletromagnética
O RVT esta em conformidade com a Norma Diretiva Euroéia EMC 2004/108/EC.

Quando um equipamento é utilizado em um sistema, as Normas Européias podem exigir
que o EMC do sistema seja verificado.
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Os toépicos a seguir sdo de grande utilidade por contribuir com o desempenho do EMC
em um sistema: Caixas metalicas geralmente aumentam o desempenho do EMC.

1. Instale os cabos longe das aberturas das caixas.

2. Instale os cabos préximos a estruturas metalicas aterradas.

3. Utilize véarios cabos de aterramento para as portas ou outras partes necessarias do
painel.

4. Evite impedéancias comuns a terra.

Controlador de fator de poténciaRVT ¢ Leia-me5



1 Introducao ao controlador

1.1

1.2

1.3

O que este capitulo contém

Este capitulo apresenta uma descri¢do geral do controlador de fator de poténcia RVT.
Ele ilustra a estrutura basica do controlador, principais caracteristicas bem como a
interface touch screen.

Um poderoso controlador de fator de poténcia trifasico com
analise individual de cada fase

O controlador € capaz de compensar o fator de poténcia tanto em redes balanceadas
quanto desbalanceadas. Existem dois tipos de controladores RVT: RVT modelo béasico
RVT6/RVT12 e o RVT modelo trifasico RVT12-3P. O modelo basico € totalmente
compativel com os RVTs anteriores com 6 e 12 saidas, que é aplicavel em sistemas
trifasicos balanceados ou sistemas monofasicos (fase-fase). A verséao trifasicaRVT12-3P
€ uma versdo mais poderosa com fungdes de controle de fator de poténcia individuais
por fase gracas aos 3 TCs de medi¢cao, um para cada fase. O RVT12-3P possui apenas a
opc¢ao com 12 saidas.

O RVT pode também ser utilizado para banco de capacitors automaticos em Média
Tensdo. Detalhes de como conectar o RVT a um banco de MT pode ser encontrado em
4.3.1.1.

Principais caractristicas do RVT

1.3.1 Controle da correcao do fator de poténcia
O controlador de fator de poténcia RVT é a unidade de controle de um banco de

capacitores automatico que é utilizado para compensar a poténcia reativa em uma
instalacdo onde exista a predominancia de cargas indutivas.

Ele secciona os capacitores de forma a alcancar o valor de cos j definido pelo usuario.

- Todos os parametros de seccionamento podem ser programados manualmente
ou automaticamente (descri¢cao nos capitulos 4.3.2 e 4.3.1).

- Adicionalmente ao valor de cos j definido, pode-se programar um valor cos j
noturno bem como um valor de cos Jj em modo regenerativo. (descricdo no
capitulo 4.3.1.3).

- Para o modelo trifasico RVT12-3P, o controlador pode ser configurado para
ligar/desligar capacitors monofésicos em redes desbalanceadas. Esta funcéo é
utilizada para corrigir baixo fator de poténcia em cada fase individualmente; por
exemplo, FP=0,6 na fase 1, FP=0,8 na fase 2 e FP=0,95 na fase 3. Isto é muito
pratico para éareas residenciais/comerciais onde as 3 fases podem estar
desbalanceadas pelo fato de existirem muitas cargas monofasicas.
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1.3.2 Medi¢cOes e monitoramento
- Medic¢0Oes (descricdo no capitulo 4.2).

- Protecdo contra fenbmenos inesperados e/ou utilizacdo ndo autorizada
(descrigéo nos capitulos 3.2.4 e 4.3.1.1).

- Registro das informacgdes e mensagens baseado em um relégio com horério real
(descrigcdo nos capitulos 4.2.5 e 4.4).

- Checagem e teste do estado dos relés (descri¢do nos capitulos 4.4.2 e 4.4).

- Medicdo de temperature: até 8 pontos de medicdo podem ser conectados
(descrigéo no capitulo 4.3.1.4.3).

1.3.3 Comunicacoes
- Conexdo Modbus (é necessario um adaptador Modbus RS485)
- Conexao USB (Compativel com as especificacdes USB 2.0)
- Interface Ehernet TCP/IP

- Conexdo CAN 2.0 com saidas extensiveis para 32. Hardware instalado nesta
versdo do RVT, de forma que o software sera implementado no futuro breve.

Informacdes detalhadas no capitulo 4.5.

1.4 Visoes frontal e traseira

POWER FACTOR controLLEr RV T

>L

&y
= |

BBl i

Figura 1: Visgo frontal do RVT
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Figura 3: Visdo traseira do RVT (Modelo trifasico RVT12-3P)

1.5 Interface touch screen colorida
Uma tela touch screen QVGA 320 x 240 pixels auxilia o usuério a operar o controlador de
forma mais facil. Todos os menus e parametros sao faceis e intuitivos gragas ao touch

screen.
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Parametros

Figura 4: Tela inicial do RVT

O menu detalhado poderéa ser encontrado no capitulo 3.2.
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2

2.1

2.2

Instalacéo

O que este capitulo contém

Este capitulo apresenta as instru¢cdes de montagem do controlador no painel e explica
como fazer a conexdo elétrica do controlador. O diagrama de cabeamento é
apresentado no capitulo 2.4.

Montagem

Por favor siga os passoa abaixo para montar o RVT no painel..

Passo 1: Encaixe o RVT perpendicularmente ao painel do banco de capacitores (b).
Passo 2: Gire o RVT para inseri-lo no painel do banco de capacitores.

. Passo 2

(b)

Figura 5: Montagem do RVT

Nota: Dimensfes do corte no painel: 138x138 mm.

Passo 3: Inserir o suporte de montagem (c) nos furos de fixagao correspondentes (d) no
RVT.

Passo 4: Puxe o suporte de montagem para tras.

Passo 5: Gire o parafuso (e) dentro do suporte de montage e aperte-o até o RVT estar
fixo no local de instalacgéo.

Repita os passos 3 a gl "l
5 para o suporte de
montagem inferior.

Figura 6: Montagem do RVT
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2.3 Conexao de cabos

Siga as instru¢des abaixo para conectar os cabos aos terminais na parte traseira do
controlador.

1. Empurre a alavanca do borne com uma chave de fenda.

Figura 7: Conexdo de cabos

2. Insira o cabo (até 2,5mm?2/rigido) no borne correto enquanto estiver pressionando
a alavanca.

Figura 8: Conexdo de cabos

3. Solte a alavanca do borne.

Figura 8: Conexdo de cabos

4. Pronto! O cabo esta fixo.

Figura 9: Conexdo de cabos

2.4 Diagramade ligacao

O diagrama de ligagdo mostra as conexdes dos circuitos principais e dos circuitos de
controle.
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Modelo basico RVT6/RVT12

PS1 supply 1 (100..460Vac) L1 L2 L3 A
PS2 supply 2 (100..460Vac) | NETWORK £ A _(;_H
3 /\_SUPPLY N
NC K et i e 1
ML2 _(max 690 Vac) | V LOAD )
ML3 3
i o
e i i l 5.4 .
N.C. — 6 -4
N.C. > —— ——E—»I:_ 7
N.C. ~—
N.C. | 8 ~—]
“:@: : NBEEN
canL
Earthﬁ}_— _E—\F N
e = A — S 4{ }_ 114
[ RS485 Modbus Adapter — ~ 12 S~
INt+ 15-24V. — N ¢
IN1- ac/dc
IN2+ AL
i FAN1
FAN2
CAT Il
L/\_B
LOCK y
<]M'—S’Dsaﬁ§§mpm \Vi Made in Belgium PPE+PS

Figura 10: diagrama de ligagdo RVT (modelo basico RVT6/RVTI1Z2)

Modelo trifasico RVT12-3P

PS5 _susply 1 (100.460vac) M L1 L? L3 A 1]
PS2  supply 2 (100.460Va:) N NETWORK L A__{]P
ML % 3 g-’-’—l\.?P.F.F'_L_‘f.-_ N
ML2 _imax 630 Vac) | 1 — 1 v LOAD
ML3 0 3 _¢_‘x_
! I —=--——- J\ % D74 _¢_"“'~_
k1
i CT e ; :_{#—M_x
K o
g LIZ F..-._--E;_{— ; . %
S I3 - = [ S
““E:@Z R — a1 N
e
e — et R SN
CdTemp — & = Sio —| }— g
1 rs485 Modbus Adapter 4 — ~ e "11"—&_
N1+ — NO-b—
n1- 15-24Vackic NG
N2+ AL
IN2- FAM1
FANZ
CATII
ETHERMET Lfﬁ-‘i}
LOCK g
{:]mgbsaggfmwﬂ o UsBz Made in Belgium PPE+PS

Figura 11: diagrama de ligacdo RVT (modelo trifasico RVT12-3P)

PS1, 2 Fonte de alimentacéo
ML1-3 Medicdo de tensédo
N.C. N&o conectado

N Conexao do neutro
k1-3,11-3 Conexao dos TCs
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canH, canL Barramento CAN
Earth Aterramento
Temp Conexao dos pontos de prova para medicao de

RS485 Adap. Modbus
IN1+/-

temperatura
Interface RS485

Entrada digital para selecionar o cos j para o
dia/noite

Entrada digital para ativagdo de alarme externo

IN2+/-
A Fonte comum para relé de saida
1-12 Relés de saida
NO/NC Contatos de saida do relé de alarme
AL Fonte comum para o relé de alarme
FAN 1-2 Ventilador/Relé externo de alarme
USB Conexao USB
RJ45 Conexao Ethernet
Lock Travamento do hardware
Atencéo: Uma protecao de sobrecorrente é recomendada para as conexfes PS1-

PS2. Conexdes: fusiveis 6Arms 10x38 gl 690 V.
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3 Inicio simples

3.1

3.2

O que este capitulo contém
Este capitulo descreve brevemente uma forma simples de iniciar a utilizacdo do RVT bem
como o procedimento para o comissionamento automatico do controlador.
Menu de navegacao
Quando o RVT é ligado apds o processo de inicializagcdo (onde o logo da ABB € mostrado)
a tela de inicio é a primeira tela que sera mostrada conforme a Figura 12.
Parametros
€
in
n w01112% % F ey
Figura 12: Tela inicial do RVT
No centro da tela, os 4 icones (Medic¢des, Configuracdes, Monitoramento dos bancos e
Comunicag¢des) representam os 4 niveis-raiz do menu.
Na parte inferior da tela, a barra de status mostra quais estagios de capacitores estdoa
tivos, o estado do bloqueio do RVT, avisos, a fonte de controle do RVT (local pela tela
touch screen ou via comunicacgao),
At the bottom of the screen, the status bar shows the active capacitor steps, RVT Lock
status, warnings, the control source of the RVT(by local touch screen or
communications), demanda de ligar/desligar estagios, modo de operagdo: A
(automatico), M (manual) e S (ajustes). Significados detalhados dos icones de estado
podem ser encontrados nas legendas abaixo.
3.2.1 Legendas para os icones da tela touch screen
n Ativo (fechado) saidas (saidas inativas nao s&o realcadas)

14 Inicio simples ¢ Controlador de fator de poténcia RVT



Configura¢des do banco desbloqueado

Configurac¢des do banco bloqueado

Configuracdes podem ser feitas apenas através de comunicacao
Configuracdes podem ser feitas através da interface touch screen ou

comunicacao

Alarme de temperatura (relé do alarme esté ativado) ou aviso (o relé de aviso
do ventilador esta ativado)

Sem avisos nem alarmes relacionados a temperatura ativados (alarme e
ventilador/relé desativados)

Nivel de aviso alcangado (o relé do ventilador esta ativado)

Alarme ativado (relé do alarme esta ativado)

Alarme desativado (relé do alarme nao esta ativado)

Configuracdes bloqueadas pela chave na traseira do controlador
Configuracdes desbloqueadas pela chave na traseira do controlador
Demanda para ligar estagios

Demanda para desligar estagios

Sem nenhuma demanda para ativar/desativar estagios

Modo automatico (estagios sdo automaticamente acionados de acordo com
as configuracoes)

Modo manual (estagios podem ser acionados manualmente)

Modo de configuracdo (Configuragcbes podem ser definidas)

Troca de modo

Ajuda

Fechar janela

Validacéo

Préoxima pagina

[EHH[E TORCENARBEO0ORENEOG

Excluindo a tela inicial, todas as outras telas do RVT possuem 3 partes: barra de titulos
no topo, barra de status na parte inferior e area de configuragfes no centro da tela.
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Medicties _ X Barra de titulos

Area de
configuracde

Barra de status

Figura 13: Composicdo da tela do RVT

3.2.2Barra de titulos

No canto esquerto da barra de titulos, o botdo Modo é utilizado para escolher entre os
3 modos de operagdo do RVT: Automéatico, Manual e Configuracdes. A tela abaixo,
conforme Figura 14 aparece quando o botdo Modo é pressionado. Quando um dos
modos é selecionado, por exemplo, se 0 modo Configuracdes for selecionado, uma letra

S maiudscula aparecera no canto direito da barra de status. Esta letra E na barra de
status indica que o modo atual do RVT é o modo Configuracgdes.

Mudar modo ’ als R '

Modificar

Figura 14: RVT — Troca de Modos

No centro da barra de titulos, como “Medi¢Bes” na Figura 13, mostra o nome do
menu que esta sendo apresentado na tela no momento.

Ao clicar no ﬁ ponto de interrogacdo, uma informacdo relevante ir4
aparecer para auxilid-lo a entender e definir os parametros de forma mais facil. A
tela abaixo ird aparecer apds clicar no ponto de interrrogacéo da tela da Figura
14.
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Mudar modo

Selecdo do modo:

- automakico (A)

- manual (M)

- programar (5]

M&o consequi mudar s a chave esta em blogueio
(botdn atras),

(1]2]a]4]s]e]7[8[o]t0[11/12/h % FF: L&

Figura 15: RVT — Informacées relevantes

Clique no “X” vermelho no canto direito da barra de titulos -x , a tela atual sera
fechada.

Nota: O RVT retorna automaticamente para o modo Manual quando o touch screen ndo
€ tocado por mais de 5 minutos.

3.2.3 Areade configuracdes
A area de configuracdes consiste em botdes e campos de informacgdes. Apos finalizar a

configuragao em uma tela, clique no botdo OK m para validar a configuragao. No

caso de haver mais opc¢6es a ponto de ndo caber na tela, a flecha -— ir4 aparecer
na tela. Ao clicar na flecha, as outras op¢des serdo mostradas na proxima tela.

3.2.4 Barrade status
A barra de status mostra quais estagios estdo acionados e o estado atual do RVT. O

significado dos icones de estado do RVT podem ser encontrados no capitulo 3.2.1.
Bloqueio de hardware e software

O RVT possui ambos bloqueios, de hardware e software. Uma chave azul na parte

7

traseira do RVT é responsavel por esse blogueio/desbloqueio. Quando esta
pressionado, o RVT fica bloqueado e oicone E irhaparecer nabarra de status. Quando

esté solto, 0 mesmo icone ird mudra para: m Se 0 RVT estiver bloqueado, entdo todos
as configuracdes do banco nao estardo acessiveis e 0 comissionamento também sera
desativado.

O icone D significa que as configuracdes do banco no RVT estdo blogueadas via

software. O icone n significa que as configuracbes do banco no RVT estdo
desbloqueadas via software. Quando o controlador estiver bloqueado via software,
todas as configuracfes de banco estardo protegidas e inacessiveis.

Descrigdo sobre bloqueio via software podera ser encontrado no capitulo 4.3.1.1.
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3.2.5 Interface de teclado
Todas as informacdes serdo inseridas a partir de uma interface de teclado.

(1]2[3a[5]6[7[a|0/101112% ¢ | re s

Figura 16: Interface de teclado

Valores de Cos j podem ser inseridos com os simbolos 4t (indutivo) ou 4+
(capacitivo).

(1]2[3a[5]6[7[8|0/101112% #s | F: Iy

3.3 Iniciando o RVT

Quando o RVT é ligado, a tela inicial, coforme Figura 12 sera mostrada.

Existem 4 grandes icones na tela inicial: Medi¢fes, Configuracdes, Monitoramento de
Banco e Comunicacédo. Ao tocar em algum dos quatro icones, o préximo nivel do menu
poderé ser acessado.

O RVT possui seis opc¢des de idiomas: Inglés, Francés, Alemao, Espanhol, Chinés e
Portugués. Seguindo o caminho abaixo vocé podera definir o idioma de sua preferéncia:

Tela inicial € Comunicacdo € Configuragdes I/0 € Definir idioma

3.4 Comissionamento automatico

Comissionar um RVT é muito simples. O comissionamento automatic do RVT auxilia o
usuario a iniciar o controlador rapidamente.
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3.4.1 Descricao
O RVT executa o comissionamento automatico da seguinte maneira:

- Reconhecimento automatic de:
Mudanca de fase e sentido para cada tipo de conexao pré-definida
Numero de saidas

Tipo de sequencia de chaveamento

- Definicdo automatic do: C/k, corrente inicial, descricdo detalhada sobre o C/k

poderé ser encontrada no capitulo 4.3.1.2.

3.4.2 Preparacao para o comissionamento automatico
Parametros exigidos durante o comissionamento automatico:

- Tipo de conexdo. Define o tipo de ligacdo dos TCs no RVT. Existem 8 formas de

conectar os TCs, que depende da quantidade de TCs e como eles estdo

conectados na rede. Descricdo detalhada dos tipos de conexdes pode ser

encontrado no capitulo 4.3.1.2.

- Relagéo do TC: por exemplo se o TC for de 250A/5A, arelagédo do TC é de 50. Mais

informacgdes podem ser encontradas no capitulo 4.3.1.2.

- Cos j objetivo (ver capitulo 4.3.1.3.)

3.4.3 Comissionamento automatico

- Sevocé tiver um curto-circuito no secundéario dos TCs néo se esqueca de abri-lo

apos ligar a corrente de entrada do controlador de Fator de Poténcia.

- Se um transformador é utilizado para medi¢do de tenséo, o o valor do Vescala

precisa ser alterado conforme o transformador (ver capitulo 4.3.1).

Notas: quando o icone = (bloqueio de hardware) aparecer na barra de status na parte

inferior da tela, significa que o RVT esté bloqueado. O acesso ao modo configuracdes é

negado e o comissionamento ndo pode ser realizado enquanto o RVT ndo for

desbloqueado (ver capitulo4.3.1.1).

As imagens das telas a seguir mostram como se faz um tipico comissionamento

automatico:
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1. Tela inicial, clicar em “Configuragfes™ 2. Clicar em comissionamento:

Parametros ,_?— ,._—x_

(] 1]2[s]a[s]e[7][8]e[10/1112'h *s | £«

3. Clicar em automatico: 4. Clicar OK:

Comissionamento ’ |

0 processo de comissionamento automatico ira
Comecar agora.

Para proceder pressione DK,
Para cancelar pressione Fechar.

“OK”

[1]2]3]a]s]e]7]a[o10/11/12h #s ¥ Fx Fy s

5. Clicar OK:
]w Comissionamento Control [ ; -

Entre com o tipo de conexdo 1Ph/3Ph m
Pressione OK para continuar Lin/Circ. Groder |
Prog./Direto Direto =i l
Normal,/Int. Integral =] |

Ajuste banco desblog. n

6
[1]2]2]a]s]e[7]8]o 101112k %5 ¥ F« Fa s [s]of10j11)12h %+ Frs i 8
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7. Clicar OK: 8. Bloqueie ou desbloqueie as
configuracdes do banco — OK

[w Comissionamento -y | i [w Control | ? h

Para iniciar o comissionamento completo .- PG <]
- Deixe o "Ajuste do banco’ desblogueado 1Ph/3Ph I

- Sequencia de comissionamento ndo " Crla [~
reconhecida: parametro ‘Ajuste do banco’ Circular |
bloqueado

Prog./Direto .PLOM

Normal,/Int. Mormal I

Ajuste banco desbloq. | |

oK"

2[3]a[s]e[7]8]o10[11)12/h #s | Fs 1]2]3]a]s]e[7]a]e[w[11/1zh % F =7 W &

9. Clicar OK: 10. Clicar OK:

['W Comissionamento , X [w Comissionamento ' X

Pressione OK para iniciar a deteccdo Entre com o valor da relacdo do transformador
de fase de corrente. Exemplo:
250A/5A possui escala de TC de 50.

g 12

[1]2]2]a]s]e]7]a]o[10]11/12 #5 ¥ Fs 4 [1]2]3]a]s]e][7]a8]o[10/11/12/% % ¥ &= Iy

11. Inserir relagéo do TC: 50: 12. Clicar OK:

[w Comissionamento ; X [w Comissionamento

"Ur 0 processo de comissionamento automatico ira
comecar agora.

Escala TC

-g- Para cancelar pressione Fechar.
C/k 3Ph

sl

C/k 1Ph '4| Para proceder pressione OK.
JEL T
JCRN

oK”

Angulo de fase

19

[1]2]3]4]s]e[7]8 0 10)11/12/h #s ¥ Fs s [(1]2]3]a]s]e]7]8ofw0j11/12h % FF- M &
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13. Clicar OK:

[“ Comissionamento ’ X |

Comissionamento automdatico, com
reconhecimento da sequéncia em andamento.
Isto pode demorar alguns minutos.

As saidas podem ser ligadas virias vezes.
Para cancelar pressione Fechar.

Aguarde o comissionamento automético

finalizar...

[7]8]910/11/12% #» F ¢+ 7y

15. Clicar OK:
['“' Comissionamento [

Yerifique agora a mudanca de fase

[1]2]3]a]s]e[7 8]0 10]11/12 #5 ¥ Fs Iy s

17. Clicar OK:

Saidas

Tamanho
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14. Clicar OK:

[w Comissionamento , X

Verifique a direcdo do TCs

[1]2]3]a]s]e]7[8]0]10]11/12'h #5 ¥ £+ I

16. Clicar OK:

[w Comissionamento ‘ T

verifique o status das saidas e o tamanho (1-6)

K"

2

1]2]aJa[s]e[7[a[0[10/11}12h % ¥ F: %

18. Clicar OK:

[“ Comissionamento ' -

Yerifique o status das saidas e o tamanho (7-12)

oK”

[7]e]of10[11/12/% # I 7+ 7y



19. Clicar OK: 20. Clicar OK:

[w Comissionamento ‘ | e [w Comissionamento ! -

Confirmar valor de C/k Selecione o valor do cos desejado ¥

5

(1]2]3]a]s]e]7]e[e[10/1112'h #s K F= L M & (1]2]3]a]s]e]7][8]et0j11/1zl #s F &= 8

21. Comissionamento automatico finalizado:

['w Comissionamento

Comissionamento automatico finalizado

100

[1]2]3]a]s]e]7]8]o[10[11/12h *s ¥ ©s s s

O processo acima € um tipico comissionamento automatico. Algumas configuracdes
como relagcdo e tipo de conexdo do TC podem ser diferentes das utilizadas neste
exemplo.

Em caso de erros ocorrerem durante o comissionamento automatico, o botao de “Ajuda”
ird instruir o usuario a identificar as causas e completar o comissionamento.
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4 MedicOes e configuracoes

4.1

4.2

O que este capitulo contém

Este capitulo descreve todos os menus/submenus para medic¢des, configuracdes,
monitoramento de bancos, comunicagdes, etc.

Medicdes

Este menu permite ao usuario visualizar varios pardmetros como tensao, corrente,
poténcia, temperatura. Cinco submenus estdo inclusos neste menu principal: Visao
geral, Medi¢bes, Formas de onda, Medi¢des e Registros.

O RVT é muito poderoso em medi¢des e muito versatil para apresenta-las na tela. Todas
as medi¢des podem ser mostradas em uma Unica tabela. Para medi¢cdes com forma de
onda como tensdao e corrente, um grafico também esta disponivel. Um grafico de barras
é fornecido para a medicdo de todas as harmonicas.

Iw Medicies [_?"" r“Tﬂ'f

a[ofw/nnizh % F e DO

Visao Geral
O submenu Visdo Geral nos d4a uma lista complete de todas as medicoes.
Medicdes da rede

Medi¢cbes da rede como tensdo, corrente, poténcia, energia e temperature. Para o
modelo trifasico RVT12-3P, sdo apresentados também valores para cada fase
individualmente.

Forma de onda

Tenséo e corrente da rede (fase-fase ou fase-neutro) podem ser mostradas em formas
de onda.
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Registros

Este submenu permite ao usuario visualizar os valores extremos de alguns parametros

chave.

Banco de medigOes

Esta fungéo oferece ao usuéario a possibilidade de mostrar na tela trés medigdes que ele
escolher. Instru¢des detalhadas para esta funcdo poderédo ser encontradas no capitulo

4.2.4.

421

Visao geral
Detalhes de todas as medic¢Oes disponiveis através do RVT:

Tabela 1: Visdo geral das medi¢cbes

Medicéo Unid Descricdo

Tensao Faixa Precisdo Valor maximo

Vrms Tensdo RMS Até 690Vac +1% 106V

V1 Tensao RMS na frequéncia Até 690Vac +1% 10° Vv
fundamental

Frequéncia Hz Frequéncia fundamental 45Hz - 65Hz +0.5% 45Hz - 75 Hz

THDV % Taxa de distor¢cao harménica 0 -300% +1% 1000 %
de tenséo

V harm. tabela Harmonica de tensdo 2nd-49th Ver nas paginas a seguir
mostrada em uma tabela

V harm. gréafico Harmonica de tensap . 2nd-49th Ver nas paginas a seguir
mostrada em um grafico

Corrente Faixa Preciséo Valor maximo

Irms Corrente RMS 0-5A +1% 10° A

11 Corrente RMS para a 0-5A +1% 10 A
frequéncia fundamental

THDI % Taxa total de distorcao 0-300% +1% 1000%
harmonica de corrente

| harm. tabela Harmonica de corrente 2nd-49th Ver nas paginas a seguir
mostrada em uma tabela

| harm. gréafico Harmonica de corrente 2nd-49th Ver nas paginas a seguir
mostrada em um grafico

Poténcia Faixa Preciséo Valor maximo

Cos j Cos j -lée+l +0.02 le+l

PF Fator de poténcia -le +l +0.02 le+l

w Poténcia ativa -10°e10°wW +2% -10°e10°wW
Q var Poténcia reativa -10°&10°var +2% -10°&10°var
S VA Poténcia aparente 0 &10°VA +2% 0 & 10°VA
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Missing Q var Poténcia remanescente para 0 & 10°var + 2% 0 & 10°%var
alcancar o cos j pré definido
Missing Steps Capacitores remanescentes
para alcancgar o cos j pré
definido
Temperatura (opcional) Faixa Precisdo Valor maximo
T1-T8 °C/° Temperatura T1-T8 -40°C e + +1°C -40°C e +
F (Sensores externos de 105°C 150°C
temperature. Max de 8
sensores)
Energias Faixa Precisédo Valor méaximo
Energia ativa kWh  Energia ativa para a rede 0 & 10" +3% 0e& 10"
fornecida
Energia ativa kWh  Energia ativa para a carga 0 & 10" +3% 0e& 10"
consumida
Energia ativa kWh  Soma da energia fornecidae -10%2é& 10% +3% -102& 10%
total consumida
Energia reativa kvar  Energia indutiva 0 & 10% +3% 0 & 10"
indutiva h
Energia reativa kvar  Energia capacitiva 0 & 10% +3% 0 & 10"
capacitiva h
Energiareativa kvar Soma da energia indutiva e -10%2& 10" +3% -102& 10%
total h capacitiva
Energia total kVAh Soma da energia ativa e 0 & 10% +3% 0 & 10"

aparente

reativa

Notas

- Todas as medicOes sdo médias e atualizadas a cada um segundo.

- Se um transformador for utilizado para medi¢cdo de tensdo, a medicdo da
harmonica de tenséo poderé ser imprecisa devido ao comportamento de filtro do
transformador. A utilizacdo de transformadores de alta qualidade minimizardo o
erro.

(1) A faixa de valores devem ser multiplicados pela relagdo do TC (Irms-11-P -Q
- S— Q remanescente) e a relagédo do transformador de tenséo (Vrms-V1-P -
Q - S-Q remanescente).

(2) Cos j
utilizado como referéncia para as concessionarias de energia.

: calculo baseado no valor fundamental das medicdes. Este valor é

(3) Fator de poténcia: célculo baseado no valor das medi¢ces fundamental e das
harménicas. O fator de poténcia é sempre menor ou igual ao cos j.

O menu Visao Geral apresenta todos os itens medidos em uma lista.
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Frequencia
THDY L-L

O usuério pode customizar a tabela com os valores medidos conforme sua necessidade
pessoal apenas movendo os itens para a posi¢cdo em que desejar.

Selecione o item da lista que devera ser movido (no exemplo abaixo, o THDV L-L foi
escolhido)

100.35 kW
0.45 kvar
100.35 kVA
I
24867 A ltem que
sera
movido

Entdo selecione a posicdo para onde o item devera ser movido (no exemplo o THDV L-L
foi movido para a posicao da Fregéncia.

PF
Cos ¥

Irms
Vrms L-L
Frequencia

THDV L-L [tem movido

A tela Visdo Geral é também um menu onde é possivel acionar manualmente os estagios.
Pressione o modo “Manual” clicando no botéo “Modo”.
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Medicoes
vrms L

1-L2 :
vrms L2-L3 402.56 (V]
Yrms L1-L3 407.23 ¥]
Vrms L-L 405.41 \
Vrms L1-N 234.95 \
vrms L2-N 233.78 v ~
vrms L3-N 232.67 v Botao para
vrms L-N 233.63 v .
V1L1-12 401.24 v aC|0na_r (0]
estagios

000000800 R RE,
Entdo o botéo para ativar/desativar estagios estard ativado.
Cligue nestes botdes para acionar os estdgios manualmente.

Nota: O RVT12-3P mostrar4 uma nova tela perguntando qual tipo de estagio devera ser
ativado/desativado. Diferengcas entre estes estagios podem ser encontradas no
capitulo 4.3.1.1.

[1]2][3]a]s]e]7]e]e[wf1112/m %+ & #= % M@

4.2.2 MedicOes darede

O menu de Medi¢bes da Rede mostra todas as medicos da rede separadas por tipo como
podemos ver na Figura 17. Para o modelo trifasico RVT12-3P, o valores individuais por
fase também séo inclusos.

Medicies

[7]8[ofwofn1zh % ¥ e D@D

Figura 17: Valores da rede
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Medicdes de tenséo / corrente

Yrms L1-L2
Yrms L2-L3
Yrms L1-L3 40723
¥rms L-L 405.41
Vrms L1-N 23445
Vrms L2-N 233.78
¥rms L3-N 23267
Yrms L-N
Y1L1-L2

pdl AL L AL Al oL Al Al

arm. apela ¥ narm. g afico

[[1]2]3]a]s]e[7]a]o 10[11/12/h %5 ¥ &5 iy

Mostrar
harmonicas

L1

Irm

s A
Irms L2 37534 A
Irms L3 B478 A
Irms 5245 A
Irms N 254 A
I1L1 24358 A
11L2 A

A
A

|

10000000000 2 ] [+
Tabela e gréafico de harménicas de tenséo e corrente

Harmonicas de tensdo/corrente podem ser ilustradas em grafico de barras conforme
mostrado abaixo. Com uma barra de rolagem é possivel escolher uma harménica
especifica para ser mostrado no topo da tela: a ordem da harménica, o valor e
porcentagem comparado com a fundamental.

Para valores de tenséo e corrente, 0 RVT é capaz de mostrar as harmoénicas em tabela ou
em spectro. Clique no botacgéo “Selecionar” para escolher qual medicdo serd mostrada
na tabela ou gréafico das harménicas.

Selecionar a
medigcao que
sera mostrada

Zoom no
gréfico

Irlrllll-il!1l!|l|llllllllllrll!lll-lll!1llll!llllllll

:iiu'uT'.r]n':n wiizh *s Frafs [l 8

Figura 18: Harménicas de tensdo em grafico
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1 100.0 23597
2 0.0 0.00
3 02 0.47
4 0o 0.00
5 0y 1.65
(3] 0o 0.00
7 05 1.40
8 0.0 0.00
9 02 0.47

Selecionar a
medigcdo que
sera mostrada

Figura 19: Harmoénicas de tensdo em tabela

Comentario: a precisdo da harmonica de tenséo é de + 1 % da Vrms (Irms)

MedicBes de Poténcia e Fator de Poténcia
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PF 2

PF 3

PF

Cos¥ 1

Cos ¥ 2
Cos¥ 3

Cos ¥
Ausencia Q1
Ausencia Q2
Ausencia Q3
Ausencia
Fase L1 ausente

|[1]2]3]4]s]e]7[8]ot0/11/12'k %+ ¥ 7« % W@ |




Medicdo de Temperatura

Medicies
T Interna

Medicédo de Energia

Fonte ativa L1
Fonte ativa L2
Fonte ativa L3
Fonte ativa 19645.22
Consumo ativo L1 122343.98 ...
Consumo ativo L2 143233.76 Reiniciar

Consumo ativo L3 icy
Consumo ativo medigéo de

Total ativo energ | a

|[(1]2]3]4]s]e]7[8]0]t0[11/12h % ¥ F< S
Medic¢Bes de energia sdo disponivel no RVT12-3P (o modelo trifasic € equipado com um

relégio de tempo real).

Os valores de energia podem ser “zerados”.

4.2.3 Formade onda

Uma vez que a tensao e corrente estiverem disponiveis (dependendo do tipo de conexao
utilizada no (RVT), poderdo ser mostradas na tela como forma de onda. A Figura 20
mostra a forma de onda da tenséo entre fase e neutron.

Selecione a
forma de
onda

9 £€]
1]2]3]a]s]e]7]a]oft0j11/12h % ¥ e S @

Figura 20: Formas de onda de tensdo e corrente
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4.2.4 Banco de medicOes
Esta funcdo oferece ao usuario uma melhor visualizacdo das medi¢Bes mais

importantes.

Clique no item desejado e entédo clique em “Selecionar” para inserir os valores no banco
de medigoes.

PF
Cos ¥

Irms

Yrms L-L
Frequencia
THDY L-L

Figura 21: trés medigbes mostradas no banco de medi¢bes

4.2.5 Registro de eventos

Descricdo

A funcéo para registro de eventos permite ao usudrio registrar cada item significante
(veja lista abaixo):

- valor maximo (ou minimo)
- Aduracgao acima (ou abaixo) do limiar.

Uma vez que o limiar foi definido (veja o exemplo abaixo), o RVT inicia a gravagédo dos
valores maximos (ou minimos) automaticamente como também a duracao total até o
usuério reiniciar a medigao.
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Valor maximo

Limiar

t 1ot

Duracao total = t1 + t2 + t3 Tempo

Valores registrados

A funcé@o de registro permite ao usuario registrar o tempo de duracdo acima do limiar
que cada medicdo realizada apresentou para os seguintes parametros: Vrms [V], Irms
[A], P [kW], Q [kvar], S [KVA], THDV [%], THDI [%],Q [kvar] faltante, frequéncia* [Hz], T1*
[°C ou °F] até T8* [°C ou °F].

* Valores minimos e durac¢des abaixo do limiar estipulado também sédo gravados para
frequéncia e temperaturas.

[w legistros |_T[_*—

® ¥rms L-L ® Temperatura T1

® Irms ® Temperatura T2

& Poténcia ativa ¥ Temperatura T3

® Poténcia reativa ¥ Temperatura T4
@ Pot. reativa ausente ® Temperatura TS
® Poténcia aparente ¥ Temperatura Th
Q) THDY ® Temperatura T7
® THDI ¥ Temperatura T8

® Frequencia

[1]2]3]]5]e]7]e9 01127k % & ¢« = @ @

Figura 22: Valores gravados no registro de eventos

Exemplo
Gravacgdo de informagdo do Vrms.
Tenséo da rede: 400V.

[" Yrms L-L i ’ i
Limite '|||' w

¥rms L-L Pico 435,38 ¥ [ T

¥rms L-L 0/0/0 0:2:45 '

Duracdo afmfd himis

OLl-l2 @L2-13 @eL3-Ll @ V¥rms

[[(1]2]3]a]s]e[7]a[o w1112/t #s K r«Fu 8

Figura 23: Configuracdo do limiar para registro de eventos - Vrms
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|“i Frequencia ! |

oK
|
|
|

Limite Max Hz
Pico Max Hz

Duracao Max 0/0/0 0:0:0
afmid him:s ==
Limite Min 49.80 [ F

|
Pico Min Hz

DI.II‘EI_ZED Min 0/0/0 0:0:0
afmjd him:s ol

[e]7]a]o 101112 s & r« 7 W
Figura 24: Configuracdo do limiar para registro de eventos - Frequéncia
A informagéo gravada (valor maximo e duracao total) pode ser removida selecionando e

confirmando no botao “Reset”.

4.3 Configuracoes

Parametros

O menu principal Configuragdes possui submenus multi-nivel que permite ao usuario
programar o controlador como também comissiona-lo e testé-lo.

34 Medicdes e configuragdes ¢ Controlador de fator de poténcia RVT



4.3.1 Configuragbes manuais (Modo “Set”)

A configuracdo manual permite ao usuario acessar todo o banco, instalacéo,
configuragbes do usuario e configuragbes das protecdes/avisos. O usuério pode
também restabelecer as configura¢des de fabrica através deste submenu.

[7]aoto[11/12'h #s ¥ rx Fu ) &

Figura 25: Configuragcbes manuais

Antes de realizer qualquer configuracdo no controlador, por favor certifique-se que o
mesmo se encontra no modo “Set”. Verificar capitulo 3.24 e 4311 para
blogueio/desbloqueio.

4.3.1.1 Configurac¢des do banco
Inicio->Configuragdes->Configuragbes manuais->Configuracbes do banco

O menu de configuragdes do banco inclui todos os parametros configuraveis
relacionado ao banco.

Ajuste banco :' . | _ Configuragﬁes e
Vroaionl - sele¢cBes das saidas

¥ escala
Qestég. 1Ph kvar ' Configuracdes de

Q estag. 3Ph X KYar atraso

oK Configuracdes do
controlador

1]2][3]a[s]e[7]e[efon/2fa % ¥ ei i &

Figura 26: Configuracbes do banco

Em seguida mostra a lista de configura¢ces dos parametros do banco
V nominal: tensdo nominal do banco.

Quando a tensdo nominal € selecionada, as prote¢des de sub-tenséo e sobre-tensdo sédo
automaticamente ajustadas para 80% e 120% da tensdo nominal.

Estes valores podem ser alterados manualmente.
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V escala: Escala do TP externo
Exemplos: para um transformador de 15kV/100V, V escala = 150.

Se ndo existe nenhum transformador externo entdo V escala = 1.

Esta funcao permite que o RVT controle um banco de capacitores em média tensdo. Uma
tenséo correta deve ser conectada nos terminais de medicdo do RVT. Entdo o RVT ir4
mostrar a medicdo em média tensdo de acordo com as configuragdes definidas.

Q est 1fs: 0 menor estagio monofésico (fase-neutro) que sera utilizado para corregdo de
fator de poténcia individual em uma rede desbalanceada.

Q est 3fs: 0 menor estagio trifasico que sera utilizado para uma rede balanceada.
Para ambas as configuragdes,

a) ApoOs o comissionamento automatico, este valor sera determinado de acordo com o
menor estagio no banco de capacitores.

b) Para comissionamento guiado (ver 4.2.2.2), este valor precisa ser definido
manualmente.

Segue um exemplo de banco de capacitores com correcdo de fator de poténcia
monofasica e trifasica:

Sequéncia monofasica*: 1 ( 5kvar) 2 (10kvar) 2 (10kvar) € Q est 1fs =5 kvar
Sequéncia trifasica: 1 (10kvar) 2 (20kvar) 2 (20kvar) € Q est 3fs = 10 kvar
Ou,

Sequéncia trifasica: 2 (15kvar) 4 (30kvar) 5 (37.5kvar) € Q est = 7.5 kvar

*Sequéncia: poténcia reativa relative ao valor dos capacitores conectados nas saidas do
RVT. Estes valores relativos podem ser entre O e 8.

Para ambos os modelos, béasico (RVT6/RVT12) e trifasico (RVT12-3P), a sequéncia
padrdo de fabrica é 1:1....:1. Sequéncias customizadas podem ser introduzidas
manualmente.|

Para customizar a sequéncia, navegue no menu conforme abaixo:

Inicio->Configuragbes->Configuragbes manuais->Configuracbes do banco->Saidas

A Figura 27 mostra as saidas 1 - 6; clique na flecha ﬁ , a proxima tela mostrara as
saidas remanescentes 7-12 como mostrado na Figura 28.
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Figura 28: RVT - Saidas 7-12 (Modelo trifasico RVT12-3P)

Na direita da tela, o “Status” inclui seis atributos de cada saida:
“Desligado fixo”: esta saida esta desativada (padrdo de fabrica);

“Ligado fixo”: esta saida esta ativada (o capacitor correspondente ficara sempre
ativado);

“1FsL1, 1Fsl2, 1FsL3”: esta saida controla um capacitor conectado na fase e neutron, onde
afase é 1, 2 ou 3 respectivamente.

“3Fs”: esta saida controla um capacitor trifasico.

Para o modelo basico RVT6/RVT12, apenas as opg¢les “Desligado fixo, ligado fixo e
ativado” estéo disponiveis para os status de saida. Uma saida precisa estar “Ativada”
antes do controlador acionar o capacitor para Ligado ou Desligado.

Algumas configuracdes de saida tipicas para o modelo trifasico RVT12-3P:

1° Configuracéo tipica: 12 estagios monofasicos (fase-neutro):
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[w Outputs X o Dutputs

Dutputs ' Size
1

2
3
4
5
B

L

“oK”

Figura 29: Configuracdo tipica para 12 capacitores monofasicos (modelo RVT12-3P)

2° Configuracdo tipica: 6 estagios trifasicos + 6 estagios monofasicos (fase-neutro):

Saidas ' — _ |T |_T—'

Tamanho Saidas Estado

1]2]a]a]s]e]7]e]o w1112l ¥ L 7«

Figura 30: Configuracgdo tipica para 6 capacitores trifasicos + 6 monofasicos (modelo RVT12-3P)

Atraso

Cligue no botao “Atraso” na tela mostrada na Figura 26, o usuario pode configurar o
atraso para o acionamento dos capacitores.

Ret. Ligado.

.
Ret. Deslig. _
N

Retardo inic.

o 101112 % *#s F o« Ty

Figura 31: Configuragdes de atraso do RVT

Atraso-Ligar:

- Emumaoperacdo normal, é o tempo exigido para ligar um estagio apos ter ligado
o anterior.
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- Em uma operacdo integral, é o tempo integral entre duas decisbes de
acionamento.

O atraso-ligar é necessario para permitir que o capacitor descarregue antes de aciona-
lo.

Atencao: curtos atrasos podem causar danos graves no banco.

Atraso-Desligar:

- Em uma operacdo normal, é o tempo exigido entre desligar o proximo estagio
apos desligar o estagio atual.

- Emuma operacao integral, o Atraso-Desligar ndo é utilizado.

Atraso para restabelecimento: o tempo que o RVT aguarda antes de reiniciar a operacdo
do banco ap6s uma queda de energia.

Ao clicar no botéo “Controle” na tela mostrada na Figura 26, o usuario poderéa determinar
as medi¢cOes do transformador de corrente bem como as estratégias de comutacao
conforme tela abaixo.

| [eaw Control [P (e

1Ph/3Ph 1Ph-1LL1 H "OK®

Normal/int.  [SEEIG|

Ajuste banco desblog. [ |

8]oft0[1112% %» L e« Ty [ 8

Figura 32: Configuragdes de controle do banco com RVT

1Fs/3Fs

Estas configuracbes definem o tipo de conexdo para a medi¢cdo de corrente. O RVT
permite até 8 tipos de conexdes de TCs baseados no tipo de rede (trifasico a 3 fios,
trifasico a 4 fios ou monofasico fase-fase):

Medic¢éo de corrente monofasica (disponivel para ambos os modelos basicos RVT6/12 e
RVT12-3P):1Fs-1LL1, 3Fs-1LL1, 3Fs-1LN1,
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Connection type
Ham= Schamatics

L2
il

T -

3Ph-1LMA

Medicao de corrente trifasica (disponivel para o modelo RVT12-3P):

3Fs-3LL3, 3Fs-3LL2 (sem conexdo de neutron na instalagéo), 3Fs-3LN3, 3Fs-1LL3, 3Fs-
1LN3.

o

3Ph-3LL3

Phalle Lz E_.r_E“

Hoe—f—
IPhILNZ 3 | o
i}

=

;

aPh-1LL3

IPh-1LH3 Lta _{ A
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Instrugdes detalhadas das conexdes podem ser encontradas no A7. llutracao dos tipos
de conexdo dos TCs e dos cabos do TC nos terminais do controlador na segao de
apéndices no final deste manual.

Defini¢do dos tipos de conexao acima:

3Fs-3LN 3

1: uma conexao de TC, 2: duas conex0des de TCs, 3: trés conexodes de

LN: Medicdo do Ventre L e N, LL V medicdo entre fases

1: uma medicdo de V, 3: trés medi¢bes de V

1Fs: rede monofasica (L-N ou L-L), 3Fs: rede trifasica

NOTA: L refere a Fase, N refere a Neutro

Linear / Circular (Lin./Circ. na tela)

Acionamento Linear segue o principio "primeiro a entrar, ultimo a sair”.
Acionamento Circular segue o principio “primeiro a entrar, primeiro a sair”.
Ambas as operac¢des sdo descritas na tabela abaixo.

Acionamento circular aumenta o tempo de vida dos capacitores e contatores
equilibrando a quantidade de utilizagdo das saidas.

No caso de “duplo primeiro estagio” (1:1:2:2:..., 1:1:2:4:4.,...), a circularidade é aplicada
aos dois primeiros estagios e também na saida de maior valor.

Linear

Cl C2 C3 (4 Cl1 C12

+ 4 L A
Sequence 1 1 1 1 1 1

B O 0O O O 0O
AR B O O L] L]
AR B B [J Il [
| B B [ [ L] L]
| m O 0O O O 0O
Circular

Cl1 C2 C3 (4 C11 Ci12

+ 4+ 4+ 4
Sequence | 1 b 1 1 1

m 0O 0O 0O 0 0
AR B [ 0O O O]
AR B B [] O O
Y| O ®m ®m [ O O
| O O m O 0 0]
T Necessidade para adicionar
T Necessidade para remover estagio
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N Saida fechada
O Saida aberta

Progressivo / Direto (Prog./Direto na tela)

A operagdo progressiva aciona os estagios sequencialmente um por um, baseado no
valor definido para o atraso-ligar.

A operacgdo direta aciona os maiores estagios primeiro e entdo os outros estagios com
um atraso fixo de 12s, para alcangar o valor target do cos j de forma mais rapida.

O acionamento direto evita o acionamento intermediario inutil de capacitores.

Progressivo

CI €2 C3 «d Q(kvar) &
9 4k Hk AR
Sequence | 2 4 4 Target COoS (p
OO0 O
20 =" O O n 4+
A /'R B O 0O i+
A0 0 = O 4+ 4 R
T ¥ ¥ % 16
Direto
Q(kvar) "
Target cos @
CI CZ C3 4
4+ 4 4F H4F
Sequence 1 2 4 4 _"_
O 0O o o
A0 O = 0O
>
vt

Normal /7 Integral (Normal/Int. on the screen)

Operacdo normal: aciona os estagios quando a demanda é presente durante todo o
tempo de atraso determinado.

Operacdo integral: aciona os estagios de acordo com a média de valor médio da
poténcia reativa solicitada.

Operacdo integral é muito util para aplicacdes em que a carga varia rapidamente.
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A0 Integral = @ +0 +§

< > Normal = @Nenhum estagio
| Atraso | >
acionamento tempo

Nenhum estagio

—> Sem acionamento

Protecédo das configuragdes do banco (bloqueio via software)

As configuracdes do banco podem ser protegidas de acessos ndo autorizados ambos
via software quanto via hardware. A protecao via hardware é descritaem 3.2.4. As telas
a seguir ilustram como o bloqueio via software funciona. O caminho para a tela é
mostrado na Figura 33:

Inicio & Configuragbes & Configuracbes manuais & Configuracbes do banco a

Controle.

= — [P [y

1Ph/3Ph 1Ph-1LLL -]

Normal/int. [N |

Ajuste banco desblog.

Figura 33: Configuragdes da protecdo do banco: ndo protegido

Para bloquear as configuragdes selecione a caixa de dialogo “Configura¢gdes do banco

desbloqueadas”, entéo a tela sera alterada confome a Figura 34.

1. Os campos de configura¢des do banco ficam cinza.

2. “Configuracfes do banco desbloqueadas” é alterado para “Configura¢cdes do banco

bloqueadas”

3. Nabarrade status, o icone de cadeado ¢é ativado: D
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[“ Control | , | R .

O controlador
1Ph/3Ph w2 OKY o estd bloqueado
Lin./Circ. Linear [~} ‘ . via software

3 : )
Prog./Direto Progressivo ]

Normal/Int. Normal ]

Ajuste banco blog. v |

D00000E0DDEE Rl 1)

Figura 34: Configuragbes da protegcdo do banco: protegido

4.3.1.2 Configurac¢des de instalacdo
Inicio-> Configuragbes-> Configuragcbes manuais-> Configuragdes de instalacdo

As configuracdes de instalacdo do RVT fornecem instru¢cBes de como configurar os
parametros relacionados aos TCs.

[w. Ajuste instalacio . o [_'i'- 4 l m Ajuste instalacio _—. J-EI
———————— == |
Escala TC "OK l Redirec. TCL1 L1 E "oK" |
/k 1Ph : : redirec. 7c12  [ER |
€k 3Ph Redirec. 113 [ERE- |

=

Angulo de fase  |EUALE Rotacao de fase

7]8] 0 10/1112@ #+ & Fx Py sl FrlE |

Figura 35: Configuragdes de instalacdo do RVT
TC escala: escala do transformador de corrente.
Exemplo: um TC de 250A / 5A possui escala de 50.

C/k: corrente inicial do controlador RVT. E geralmente configurado para 2/3 do valor do
estagio de capacitor. (Qstep) (ver paragrafo 4.3.1.1)

Isto representa o valor do limiar de corrente para o RVT ligar ou desligar um estagio de
capacitor. O C/k pode ser programado de 0.01 to 5.
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O exemplo abaixo mostra o efeito de como um C/k muito baixo pode levar a um
acionamento inutil de capacitores:

Q(kvar) % C/k too low Q(kvar) & Correct C/k
Target cos @ f Target cos ¢ T
—1 —
Useless
switching
A ] F ||+ +* R
Y YV Y Y v b ot v v oy v t(s)

GION C20M C3OM G4ON GC4OFF CAON G4 OFF CIOM G2ZON GaON ©4aN

Um C/k muito alto ir4 levar a um namero insuficiente de estagios sendo acionados para
alcancar ocos j desejado.

A configuracdo recomendada do C/k pode ser calculada pela formula abaixo ou pode ser
lida diretamente na tabela também abaixo.

Formula
Rede trifasica Rede monofasica (L-L ou L-N)
Ck=067x Ustep x 1000 Ch=067x Qstep x 1000

\3 x Vnom x CTscaling ’ Vnom x CTscaling

Tabela 2: Tabela do C/k para um sistema trifasico em 400V

Valor do estagio do capacitor (kvar)

TC escala K

5 10 15 20 30 40 50 60 70 90 100 120
10/1 50/5 10 0.48 097 145 193 290 387 484
20/1 100/5 20 024 048 073 097 145 193 242 290 338 435 484
3071 150/5 30 016 032 048 064 097 129 161 193 226 290 322 387
40/1 200/5 40 012 024 036 048 073 0.97 121 145 169 218 242 290
60/1 300/5 60 0.08 016 024 032 048 064 081 097 113 145 161 193
80/1 400/5 80 0.06 012 012 024 036 048 060 0.73 085 1.09 121 145

100/1 500/5 100 0.05 010 015 019 029 039 048 058 0.68 087 097 116

12071 600/5 120 0.04 0.08 012 016 024 032 040 048 056 073 081 0.97

160/1 800/5 160 0.03 0.06 0.09 012 018 024 030 036 042 054 060 0.73

200/1 1000/5 200 0.02 0.05 0.07 010 015 019 024 029 034 044 048 058

300/1 1500/5 300 0.02 0.03 0.05 0.06 010 013 016 019 023 029 030 0.39

400/1 2000/5 400 0.01 0.02 0.04 005 0.07 010 012 015 017 0.22 0.23 0.29

60071 3000/5 600 0.01 0.02 0.02 0.03 0.05 0.06 008 010 011 015 015 0.19

Nota:

Para o RVT12-3P, dois C/k estédo disponiveis: 1 para monofasico e outro para trifasico;
no RVT6/RVT12 apenas 1 C/k esta disponivel.

O C/k trifasico € aplicavel para instalagdes com um , dois ou trés TCs; o C/k monoféasico
é aplicavel para instalagbes com 3 TCs (instalagOes trifasicas desbalanceadas).
Considera-se que todos os TCs conectados ao RVT12-3P (2 ou 3 TCs com diferentes tipos
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de conexdo) possuem a mesma escala. Entretanto, o estagio minimo para cada
capacitor monofasico ou trifasico podem ser diferentes, isso requer dois C/K diferentes
para o RVT.

Diferenca de fase (aplicavel somente ao modelo basico): a diferenca de fase entre
tensdo e corrente lida pelas conexdes de medicdes.

Se o0 RVT estiver conectado conforme o diagram descrito no capitulo 2.4, o valor da
diferenca de fase é de 90° (configuracédo padrao).

Para outro tipo de conexdo, a diferenca de fase a ser inserida pode ser selecionada nas
tabelas presentes no apéndice A6.

O RVT detecta automaticamente a fase correta no comissionamento automatico.

4.3.1.3 Configura¢des do usuario
Inicio-> Configuragbes-> Configuragcbes manuais-> Configuragdes do usuario

As configuragdes do usuéario permitem ao usuario definir diferentes alvos para fator de
poténcia e atraso de alarmes.

. I
|“ Ajuste usuario ‘

Ajuste COS P .

Alarme COS ¥

Noite COS ¢ m {t || Desativado

Req. COS ¥ m 4in [l Desativado
Req. noite COS ¥ m TR

Retardo Alarme i Sec
Reinicia Alarme. - Sec
6[7]e[oto/11/12[ ¢ I r-7i & QW[1]2]3]4] eolwtnzll* FcsulE

Figura 36: RVT - Configuragdes do usuario

Cos j alvo: fator de poténcia alvo.

O fator de poténcia alvo pode ser determinado entre 0.70 indutivo e 0.70 capacitivo.
i indica um cos j indutivo e Ak indica um cos j capacitivo.

Cos j noturno: fator de poténcia alternative (desativado como padréo de fabrica).

A troca entre o cos j alvo e o cos j alternativo é realizada a partir de um sinal externo
aplicado na entrada digital IN 1 +/- (descrito no capitulo 2.4).
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oK

MNoite COS ¥ _ M [ Ativado

Regq. COS _ fi | Ativado
Req. noite COS _ Jf

Figura 37: RVT — ConfiguracOes do usudrio: ativar fator de poténcia alternativo

Reg. cos jJ: fator de poténcia alternativo. Ativado quando o fluxo de energia esta
invertido: P < O (desativado como padrao).

Alarme: Os parametros do relé de alarme podem ser definidos para a condi¢cdo de alarme
para cos j:

A condi¢do de alarme para o cos j € alcangada quando: todos os estagios de capacitores
estéo ligados e o cos j esta abaixo do limite definido.

- Atraso do alarme: atraso no fechamento do relé de alarme do cos j.

- Atraso reset alarme: atraso na abertura do relé apds a condigdo de alarme
desaparecer.

- Alarme cos j: valor limite

4.3.1.4 Protecgdes e avisos
Inicio-> Configuragbes-> Configuragcbes manuais-> prot&aviso

O RVT ir4 ativar certas a¢cfes quando algum valor do sistema exceder os limites pré-
estabelecidos. O nivel de Prote¢&o € maior que os de Aviso.

|- Protecdo/Avisos

1]2[3]a[s]e[7[e]sltomnz@é Fr-u S

Figura 38: Configuracbes de Protegdo e Aviso do RVT
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4.3.1.4.1ProtecOes

¥ min prot.

w

| | Irms.Max.Prot

Tlalolo1112% s F ra s

lelojto12T *s § rs s

Figura 39: Configuracbes de Protegcdo do RVT

Niveis de Protecdo: definir os niveis de protecdo contra subtensdo, sobretenséo,
harmonicas proibidas, Trms maxima; também permite protecdo externa através da
entrada 2 opto-isolada. O relé de alarme possui 1 contato NA e um 1 contato NF.

Uma vez que o nivel de protecéo é alcancado, as a¢gdes abaixo ocorrem:
- Todos os estagios de capacitores sdo desligados
- Uma mensagem de alarme aparece no display

- relé de alarme é ativado (NA abre / NF fecha)

- icone E € realcado.

Nota: se o sinal externo IN2 (descrito no capitulo 2.4) é ativado, todos os estagios de
capacitores serdo desativados e o0s parametros de protecdo conduzem o
comportamento do relé de alarme:

- Desconexdo e alarme
- Desconexéo (sem alarme)

ApOs o evento desaparecer, o RVT ira reiniciar sua operacdo normalmente apds um
atraso definido. Este atraso depende dos tipos de eventos. O procedimento de reinicio
do RVT apds alarme é descrito em detalhes no Apéndice A4

Nota: quandoa tivado, a protecdo externa (Prot.Ext.) pode ser ativada aplicando um sinal
externo através da entrada digital 2 (ver capitulo 1.4).

4.3.1.4.2 Avisos

Os niveis de Avisos sdo no geral abaixo dos niveis de Prote¢do. Quando um nivel de aviso
€ alcancado as a¢des abaixo ocorrem:

- relé de alarme é ativado: o contato NA ir& fechar.
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- icone Dseré realcado

[WOS avisos TR R
Aviso ¥ min ¥ -

Aviso ¥ max (440,00 | ¥
Aviso THDY max %
| | Aviso Irms.max =R j &

[_'“ Avisns ;

Aviso ¥ min

oK”
-

P -* 1
Aviso Irms.max

|[1]2]3]a]s]e[7[a]o]t0/11)12h s k F+Fu D &

Figura 40: Configuracdes de Avisos do RVT

Tolto/1112/l % & cx T 0 8

4.3.1.4.3Protecdes de temperatura

O RVT proporciona a leitura da temperatura do banco através de 8 sondas de
temperatura. O nivel de prote¢édo de cada sonda de temperatura pode ser configurado
individualmente. Quando o nivel de protecdo de alguma das 8 sondas é alcangado:

- Todos os estagios de capacitores sdo desligados
- Uma mensagem de alarme aparece no display

- Orelé de alarme € ativado (NA abre / NF fecha)

- Osicones E e E sdo realgcados

|“ Prot.Temp. . ’ ! | | Prot.Temp.

T1 max prot.
T2 max prot.
T3 max prot.
T4 max prok.

T1 max prot.
T2 max prot.
T3 max prok.
T4 max prot.

T5 max prot.

T5 max prot.
T6 max prot. Abivadn [~
T7 max prot.
T8 max prot.

J7]e]ew0f11/127h %5 I ¢+ M

T6 max prot.

T7 max prot.

T8 max prok.

Figura 41: Configuragbes da protegcdo de temperature do RVT

4.3.1.4.4Avisos de temperatura

O RVT proporciona a leitura da temperatura do banco através de 8 sondas de
temperatura. O nivel de aviso de cada sonda de temperatura pode ser configurado
individualmente. Quando o nivel de aviso de alguma das 8 sondas € alcancado:

- Orrelé de alarme sera ativado: o contato NA ir4 fechar
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- icone Eseré realcado

[Weas

¥Yentilador T1

["ll!' Aviso de temp. L. |

ventiador 13 —
Ventiador 12

-
-
Yentilador T3 | arjvado B4

Yentilador T4 Desativada -

¥entilador T2

¥entilador T3

¥Yentilador T4
Yentilador TS

Yentilador T5
Ventilador T6
| | Yentilador T7
| | ¥entilador T8

[(1]2]3]a]s]e7]8]a w0112k ¥ & 7s Iy

Figura 42: Configuracbes de aviso de temperatura

| | Yentilador T
| | ¥entilador T7
Yentilador T3

[6[7]8[sfw0/111izh *s Fr-Tu [ &

Nota 1: O RVT é auto protegido contra temperaturas internas altas de até 85°C. As acOes
descritas acima irdo ocorrer quando a temperatura interna exceder este nivel de
protecéo.

O RVT ir4 reiniciar automaticamente quando a temperatura interna voltar para abaixo
de 80°C.

Nota 2: O nivel de protecado de temperatura estara desativado como padrdo. Quando um
nivel € determinado, o RVT checa uma das oito sondas conectadas.

4.3.1.5 Restaurar configuracdes padrdo
Inicio->Configuragbes->Configuracbes Manuais->Restaurar config padréo
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Restaurar padrio ! .' X | [“ Restaurar padrio ' X __

ATENCAOD
Esta operacao ndo pode ser desfeita.
Importantes parametros poderao ser perdidos.

e R e o e B R R

Tem certeza que deseja restaurar
para 0s ajustes iniciais?

Pressione OK para confirmar
Pressione Fechar para cancelar

7/afefwnnzh % b= lE |

Restaurar padrio P —_—

| Ajustes iniciais restaurados

7/8/0101112% #s [ r« s -]

Figura 43: Restaurar configuracdes padrdo do RVT

Ao selecionar e validar a opcédo “Restaurar config padrao”, todos os valores dos
parametros do RVT serdo alterados para seus valores padrdo (ver documento que
acompanha o RVT), exceto se as configura¢des de banco estdo bloqueadas, neste caso
as configuragdes do banco néo séo alteradas.

Aviso: parametros importantes podem ser perdidos.

Comentério: antes de restaurar as configuragfes de fabrica verifique se:
- RVT est4 desbloqueado (capitulos 3.2.4 e 4.3.1.1)
- RVT estd no modo Configuracéo (capitulo 3.2.2.)

4.3.2 Comissionamento (Modo Configuragéo)

Este sub-menu permite ao usuério realizar um comissionamento automatico completo
ou um comissionamento guiado pelo controlador.
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[“ Comissionamento X |

T —)
T
A

[(1]2]3]4]s]e]7]8] 2101112/l s ¥ r+ i ) (&

Figura 44: Comissionamento do RVT

4.3.2.1 Comissionamento automatico

Verificar capitulo 3.4 para mais detalhes.

4.3.2.2 Comissionamento guiado

O RVT realiza um comissionamento guiado. Os parametros a seguir precisarao ser
inseridos.

Nota:

Antes de realizer um comissionamento guiado, tenha certeza de que:
1. RVT est4 desbloqueado (capitulos 3.2.4 e 4.3.1.1)
2. RVT esta no modo Configuracao(capitulo 3.2.2.)

3. Se voceé realizou um curto circuito no secundério dos TCs ndo esqueca de abri-lo
apos conectar a medi¢cdo de corrente no controlador RVT.

Comissionamento guiado (paramettros para inserir)

Parametro Descricao

1Fs / 3Fs Tipo de conexao das medic¢des do banco

Rot. de Fase  Checar rotacao de fase

TC escala Relacdo do TC
TC direcao Redireciona a entrada do TC em caso dos TCs serem colocados em fase
errada

Mudanca de Mudanca de fase entre tenséo e corrente retirada a partir dos pontos de

fase medicao. A fase € d e90° (config padrdo) quando o RVT estiver conectado
conforme mostrado no diagram (ver capitulo 2.4). Para outras conexdes ver
Apéndice A5.

V escala Relacao do transformador externo.

V nom Tensao nominal do banco.

ON-Delay Atraso-Ligar.
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OFF-Delay Atraso-Desligar.

Sequéncia Valor da poténcia reativa relative de cada saida.

Q estag Menor diferenca de poténcia reativa entre os estagios.
C/k Definir a corrente inicial

Cos j alvo Fator de poténcia alvo.

4.3.2.3 Comissionamento das sondas

O RVT pode conectar até 8 sondas de temperatura em série. Cada sonsa precisa ser
comissionada conforme procedimentos antes de ser utilizada.

Cada sonda precisa ser reconhecida uma a uma:
- Conecte a sonda na entrada de sondas (apenas uma)
- Clique na coluna para indicar um nimero para a sonda
- Cligue no boté&o “Inicio”
- RVT reconhece o endereco da sonda automaticamente
- Reinicie o mesmo procedimento para cada sonda

Quando uma das sondas apresentam um problema, pode ser rapidamente liberado
clicando no botéo “liberar”

Um endereco Unico sera definido para cada sonda assim que o processo de
reconhecimento estiver finalizado.

|- Sensor T reconhecido

T2 Reconhecimento do sensor confirmado

_3_'___'_3 slwnizh % el E

Conect.um sensor,selecion.Mr guando reconhecido

s[efwnza % L=l E

S

Figura 45: Reconhecimento automadtico da sonda de temperatura

- Conectar cada sonda sucessivamente:
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O monitoramento do banco via RVT fornece ao usuario acesso para diagnosticar,
registro de alarmes, funcdo teste e um relégio com horéario real (apenas o modelo
trifasico RVT12-3P possui o relégio de com horério real).

Isto o torna uma ferramenta de analise muito util.

[“ Monitoramento banca || il’|

Teste funcdo

Figura 46:Monitoramento do banco

4.4.1 Diagnostico
Lista o nimero de manobras que cada saida de relé de capacitor realizou desde que o
RVT foi fabricado.
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Figura 47: Diagnosticos

4.4.2 Funcao Teste

Este submenu permite ao usuario testar cada relé do RVT.
Teste alarm: permite testar o relé de alarme
Teste aviso: permite testar o relé de aviso

Teste saidas: permite testar cada saida dos relés de capacitores (o RVT ir4 considerar
0s atrasos programados)

Teste alarme W Aberto

Teste ventilador | Aberto

Figura 48: Fungdo teste

Controlador de fator de poténcia RVT ¢ Medic¢des e configuragdes 55



!“ Teste saidas ; [ ' y Teste saidas |_?_ |——Y"'|

Saidas

1 Aberto Aberto

Aberto Aberto
Aberto Aberto
Aberto Aberto

Aberto

2
3
4
5 Aberto
B

Aberto

Aberto

[7]e]o[1o[11)12/l #s L 7« Iy s

Figura 49: Testes das saidas

Clique no check box para selecionar Ligar/Desligar para o relé correspondente

r“ Teste saidas [W—_——_ m Teste saidas - -
Saidas Saidas '
1

Aberto 1 Aberto

Aberto

Comutando... I

2 Aberto
3
Aberto 4
5
B

Fechado ’ d

Aberto

Aberto Aberto

EEECE®R
EEEEEE

Aberto Aberto

1]2[3]a[s]e[7]8]01011/12/l *s k7« w0 & ] Telofw011f2m % Fru @&

Antes de proceder com a funcao de teste, certifique-se de que:
- ORVT est4 desbloqueado (capitulos 3.2.4 e 4.3.1.1)

- ORVT esta no modo Configuracdes (capitulo 3.2.2.)

4.4.3 Registro de Alarme

|hw ar c%,ﬂlﬁ' mﬁ J

O registro de alarme mostra os 5 ultimos alarmes com o horario real do evento.

[“ Historico Alarme r—?_r”"?"

Vrms muito alta
Indic. de tempo {a/m/d h:m:s)

T externa muito alta

Indic. de tempo (a/m/d h:m:s)

Nenhum reg. de alarme

Indic. de tempo (a/m/d h:n:s)

Nenhum reg. de alarme

' Indic. de tempo (a/m/d h:m:s)

Nenhum reg. de alarme

Indic. de tempo (a/m/d h:m:s)

[1]2][2]4]s]e]7[a]o 101112k #s & #= 7w 0 (&

Figura 50: Registro de Alarmes do RVT
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4.4.4 Rel6gio com horério real

Reldgio tempo real ’ i |

Hora
Minuktos

Seqgundos

Figura 51: Horério real do RVT

O horério do RVT continua a funcionar mesmo quando ele ndo est4 conectado na enrgia.

4.5 Comunicacoes

|“ Comunicacdo _ ? _: I

[\]2]2]a][s]8]7]a]e 101112k #s & ©x |

O RVT fornece uma variedade de métodos de comunicacdo. No menu principal temos
configuragdo de idioma, configuragdo de temperatura, configuracdo da tela,
configuragdes para Ethernet e Modbus. Mais informagdes sobre Modbus, USB, TCP/IP e
programacao, verificar o manual: 2GCS213013A0050_RVT comunicacao via Modbus, USB
ou protocolo TCP/IP.

RS485 / Adaptador Modbus
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O adaptador Modbus € um acessorio para o RVT que permite a conexao do RVT a um

sistema RS485-Modbus. O controlador é considerado como um slave em uma rede
Modbus.

Analise o guia do usuario 2GCS214013A0050-RVT Modbus RS485 adapter para maiores
informacgodes.

(]2 Fixing screw
L || o< TX - RX led’s
o
<+“—>
35 mm

Screwed terminal for bus

Resistor cable connection
termination
| switch ; ‘

1]

Extra depth to
#i s the controller
max. 10mm

Atencao: o adaptador RS485 € 0 que possui um texto (3.3V de alimentacéo).

O modelo com texto em € 0 modelo antigo (5V de alimentag&o).

Isto significa: o nome adaptador Modbus ndo é compativel com o RVT antigo; e o
adaptador Modbus antigo ndo pode ser utilizado no RVT novo (RVT touchscreen).
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" RS485 MODBUS ADAPTER _
-
q

"W
&

LOAD SWITCH

ZO==>rom-~

Ethernet / TCP/IP

As conexdes TCP/IP podem ser iniciadas localmente ou remotamente.
A porta TCP utilizada como padrao é a 4250.

A conexao ao RVT é feita com um cabo Ethernet RJ45.

O RVT pode ser conectado diretamente em uma LAN ou através da Internet.

N\

Controlador de fator de poténcia RVT ¢ Medicdes e configuragdes 59



uUSB

O computador é conectado através do USB-A macho para o USB-Mini B macho.

Atencdo: A conexdo USB do RVT ndo é isolada. E obrigatério conectar o Terra quando
utilizer conexao USB.

PS4 _surph 1 [100..45000c) M L1 L2 L3 A
PSP _supph ¥ [100. 460ac) SR TR T NETWOREK .5)_ A _‘#—
ML1 3 3 gi’}_Eb_F'P_L_‘f___ 3
ML2 e B8 Vac) | ! by 1! 1"\1'" LOAD a -¢_
ML3. ,‘f ' i W ol
o — — ] % e
|k3|‘I LT P s | & T 5 i N
i — : " .
FR -1H--= !
R = , '--El-tj 5 s E
|:&-.||'|H:T - : R
L T
Earth - —o- = g I 4)‘_: £
CJTemp — & — ‘“‘i‘-._ _| I_ 11 _.-]L‘_'“"a_
—1 RS4BE Modbus Adapter ! — 12 4
M
o 1..1-24".l'a|:|cc - NE-'#— —
N2+ L
F.ﬁ.N1 -
CAT Il Famn2
ETHERKET i
LOCK [ )
{]MEJEH.-iEASI:I-xWTaH [ ‘ | sez ; Made In Belglem PFE+PS
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4.5.1 Configuractes /0

[w I/0 Configuracdo ['Tr"‘?""

7/8]9l10/1112% #5 L ¢4 Ty

Figura 52:Configuragdo 1/0

45.1.1 Defini¢cdo de Idioma

Seis idiomas diferentes podem ser selecionados para o RVT.

O usuério deverd retornar ao menu principal para alteracdo ser ativada.

Ajuste de idioma ['T[“Y’W

English
Francais
Deutsch

Espariol

.i.'.a.']- ﬁ_— l:Fl Tr

Portugues

“oK"

7/8]9l10/11/12'%h #4 | ¢+ Fu

Figura 53: Defini¢do de idio,a

4.5.1.2 Unidade de temperatura

Este menu permite a escolha de duas unidades de medi¢do: Celsius and Fahrenheit.

A unidade selecionada sera aplicada para todas as outras medic¢des e configuracdes.
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Unidade de temp. ' X | Unidade de temp. ; ol
|

] 1]2]a4]s]e]7]e]e[to[11)12/h % & ¢+ 7y @ (&

Conexbes Modbus e ethernet devem ser configuradas para serem executadas
corretamente.

Ajustes com. , x

Comunicacao desbloqg. | ||

1011120 %5 L rx Ty s |

Modbus

Taxa transm.
Paridade

Bit de parada

oK

[7]8]ofwoj11/12/l % L Fs D8 |

Figura 55: Configurag¢bes do protocol Modbus

O endereco escravo € o utilizado pelo Modbus mestre para enderecar o RVT através da
rede Modbus.
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Taxa de transmissdo, Paridade, Bit de parada deve coincidir exatamente com as
configuragdes de comunicacdo do mestre Modbus que controla o adaptador de rede
RS485 / Modbus.

ST —

ORVT precisade um endereco IP para se conectar diretamente a um PC ou rede Ethernet.

Este endereco de IP pode ser fixo e digitado manualmente se o DHCP estiver
desabilitado. O enderecgo padrao é 192.168.1.40.

No caso de um IP automatico dado pelo roteador ou rede Ethernet, deixe o DHCP
ativado.

Alguns exemplos sado dados abaixo:

Examplo 1 : A tela abaixo apresenta as configuracdes padréo para conexao direta com
um PC (note que o PC precisa ser configurado com o IP fixo 192.168.1.1, mascara de
subrede 255.255.255.0 , DHCP desabilitado)

End. IP estatico

Estatico IP Mask

25 25 1255 [0 [

Estatico IP GW

Desativado
T - - -

[1]2]3]4] E:?_”a sliomniza *s Fr-L S

Figura 56: Configuragées de protocolo TCP/IP

Examplo 2 : A tela abaixo mostra as configuracdes padrao para conectar o RVT em uma
rede Ethernet (note que o PC que também estiver conectado na LAN tem que possuir
seu proprio endereco IP dado pela rede com o DHCP ativado).

|

End. IP estatico

N 2 2 |

Estatico IP Mask

I I -

Estatico IP GW

10 32 20 _

[([z[3]4[s e]7]s o omra’m 4 & s 74 @
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Detalhes sobre configuracfes de comunicacdo podem ser encontrados no manual:
2GCS213013A0050_RVT comunicacao através de Modbus, USB ou protocolo TCP/IP.

Reinicie 0 RVT para que os parametros sejam considerados.

4.5.2 Configuragdes ethernet

Este menu apresenta o atual endereco IP, mascara de subrede e gateway estético.
Dependendo do estado DHCP , a data apresentada pode ser diferentes.

A tela abaixo mostra o resultado para os exemplos 1 e 2 supra citados:

Examplo 1: A tela mostra o endereco de IP fixo com o DHCP desabilitado.

m Config. ethernet. ! I . R |

End. IP estatico

Estatico IP Mask

T T

Estitico IP GW

a 91!:-11121: *y I. ra My s

Examplo 2 : A tela abaixo mostra as configurac¢des atuais de IP automatico com o DHCP
habilitado.

[“ Config. ethernet. | . _l

End. IP estatico

N 2 2

Estatico IP Mask

255 755 255 _

Estatico IP GW
20

Este menu auxilia o usuario a ajustar as coordenadas XY do touch screen e o brilho da
tela.
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Jel7]elol10/1112h #s L r= My

A calibracdo do touch screen ndo é normalmente necesséria para utilizagdes naturais e
condi¢cOes de ambiente padrao.

Para previnir danos na interface touch screen, existe a possibilidade do usuério calibrar
as coordenadas XY necessérias para detectar a ativacdo dos botdes.

Atencdo: A calibracdo do touch screen deve ser feita cuidadosamente com uma caneta
ou stylus para marcar de forma precisa os pontos de calibracao.

Press here
{upper left position)

Runtime calibration, Runtime calibration,
please touch the screen please touch the screen
at the center of the ring. at the center of the ring.

Press here
{lower right position)

O menu de ajuste do brilho define a intensidade padrao do brilho quando o touch screen
é utilizado. Ap6s 10 minutos de inatividade no touch screen a intensidade do brilho reduz
para 10%.

m Iluminacao

Porcentagem de iluminacao

s]e[7]8]alt0f1/12l %5 ¥ r4

45.4 Sobre

—
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Este menu apresenta a versdo do software do RVT, o niumero de série, codigo do item e
modelo do controlador.

BN soreorvt [ S

Mimero de séie 123456

Mimero artigo ZGEAZ 91722 ADDSD

Tipo R¥T R¥T12-3P

¥ersio do software  ¥1:26 r 3001
¥Z2:1 r 10
¥3i: i 13
¥i:1 r 2

[1]2]2]a]s]e[7]a]oft0/11)12h s K r=Fu [ &

455 Endereco MAC

g

Este menu apresenta o endereco MAC fisico.

[Waas End.MAC [

End.MALC

B o £ BN BN EN

n- 51591_9"12'3 ~ lp... - e ’
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Apéndices

Al. Dimensodes

| L] |

146

—

54,6 146
656 211

A2. Especificacdes técnicas
Modelos de RVT:

Caracteristica RVT 6 /RVT 12 RVT 12-3P

1/ 3 medicdes de fases 1 entrada de medicdo de tensdo 3 entradas de medicéo de
1 entrada de medicédo de tensao
corrente 3 entradas de medicéo de

corrente

Horario em tempo real Né&o Sim

Medicédo de energias Nao Sim

Conexao ethernet N&o Sim

Conexao USB host Né&o Sim

Conexao de dispositivo USB Sim Sim

Entradas digitais Sim Sim

Relés de Alarme / Ventilador Sim Sim

Relés de saida 6 oul2 12

Botéo de bloqueio Sim Sim

Conexao RS485 Modbus Sim Sim

Sondas externas para medicdo Sim Sim

de temperatura
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Sistema de medigao:

Sistema microprocessado para rede trifasica balanceada e desbalanceada. Controlador
de fator de poténcia trifasico disponivel.

Tens&do de alimentacéo:

100Vca até 460Vca.

Consumo:

15 VA max.

Tipo de conexao:

Fase-fase ou fase-neutro para redes balanceadas e desbalanceadas
Tolerancia de tensao:

+ 10% da tenséo indicada.

Categoria de medicao (according IEC 61010-1) :

CAT Il

Medicédo de tenséo:

Até 690Vca ou mais com um transformador de tenséo.
Precisao: 1% escala cheia

Frequéncia:

45 a 65 Hz (ajusta-se automaticamente a frequéncia da rede).
Entrada de corrente:

5A ou 1A (RMS) ( classel C.T.).

Impedancia de corrente de entrada:

<0.10hm.

Desligamento em queda de energia:

Desligamento automéatico de todos os capacitores em caso de queda de energia maior
que 20ms.

Numero de saidas:
RVT6/RVT12 Modelo basico: 6 ou 12 saidas programaveis
RVT12-3P Modelo trifasico: 12 saidas programaveis
Capacidade do contato de saida:
- Max. corrente constante: 1.5A (ca) — 0.3A (110V cc).
- Max. corrente de pico: 8A
- Méax. tenséo: 440 Vca.

- Terminal A-A sdo projetados para uma corrente constant de até 18A
(9A/terminal).
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Capacidade do contato de alarme (contato livre de tenséo)
- 1INA+1NF
- Max corrente constant: 1.5A (ca).
- Tensao operacional: 250Vca (max. tensdo: 440Vac).
Capacidade do contato do ventilador: (contato livre de tenséo)
- 1NA
- Max corrente constant: 1.5A (ca).
- Tensao operacional: 250Vca (max. tensdo: 440Vac).
Configuracgéo do fator de poténcia:
De 0.7 indutivo a 0.7 capacitivo.
Configuragao da sensibilidade de corrente (C/k):
- 0.01to5A.
- Medigdo automéatica do C/k.
Sequéncias de estagios:
1:1:1:101000 - 1:2:2:2:2:..:2 - 1:2:4:4:4:..:4
1:2:4:8:8:..:8 - 1:11:2:2:2:..:2 - 1:1:2:4:4:..:4
1:1:2:4:8:..:8 - 1:2:3:3:3:..:3 - 1:2:3:6:6:..:6
1:1:2:3:3:..:3 - 1:1:2:3:6:..:6
E qualquer outra sequéncia programada pelo usuario.
Conexéao 10/100 Ethernet
Conexdo a um PC ou LAN atraveés de protocolo TCP/IP.
Isolacéo electric entre o RVT e o sinal RJ45: 1500Vrms
Taxa de transmiss&o Modbus:
300 - 600 - 1200 - 2400 - 4800 - 9600 - 19200 - 38400 - 57600 bps
Conexéo CAN:
Suporte a interface Can 2.0B (para uso futuro)
Conexéo USB host:
(para uso futuro)
Conexéao de dispositivo USB
Conexdao das sondas de temperatura
Apenas 2 contatos utilizando o protocol 1-wire
- Modo de fornecimento parasita (sem necessidade de alimentagéo externa)

- Ligacao de mais n6és em uma rede em cadeia
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- Conexéo de 8 sondas de temperatura
- Distancia maxima de 8 metros entre o RVT e sondas a entre as sondas
- Maximo 64 metros de comprimento
- Medicéo de temperaturas de -55°C a 125°C (-67°F to +257°F)
- Preciséo de +/-0.5°C de -10°C a +85°C
- Montagem em trilho DIN
- Conexéo ao RVT utilizando 2 cabos, par trangcado CAT-1
Tipo de configuracgao:
Auto, fixo, desabilitado.
Display:
QVGA 320 x 240 pixels, colorido, touch-screen.
Brilho de tela ajustavel
Seccionamento entre estégios:
Programével de 1s a 18h.
Funcéo salvar:
Todos os parametros programados séo salvos em memoria ndo volatil.
Auto ajuste a conexao e rotacao de fase da rede.
Auto ajuste a conexao dos terminais do TC.

A operacdo de correcdo de fator de poténcia ndo € afetada pela presenca de
harmonicas.

Trabalhando com cargas passivas e regenerativas (operagcado nos 4 quadrantes).
Temperatura de operacao:

-20°Cto 70° C.

Temperatura de armazenagem:
-30°Cto85°C.

Posicdo de montagem:

Montagem na posicéo vertical

Dimensdes:

Frontal: 146 x 146 mm (LxA)

Traseira: 205 x 135 mm

Dimens0es gerais: 146 x 211 x 67 mm (LxAxP)
Dimens6es do recorte: 138 x 138 mm (LxA)

Peso:
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6509

Conector:

Tipo grampo (2.5mm2 - cabos de nucleo Unico).
Front plate protection:

IP 43 (IP 54 sob consulta).

Humidade relativa:

Méaximo 95%; sem-condensacao.

Marcacéo CE.

A3. Testes e solucao de problemas

Testes

ApOs a instalacdo e programacdo do parametros de seccionamento do banco de
capacitores automatico, os testes abaixo podem ser realizados de acordo com a
situacdo da carga.

A. Sem carga ou cos j =1 ou carga capacitiva (configure cos j para 0.95ind.)
1.  Selecione modo manual.

2. Adicione dois ou mais estagios.

3. Selecione modo automaético.

Todos os estagios de capacitores devem ser desligados conforme tempo de atraso
entre cada operacdo de seccionamento.

Se todos os estagios ndo desligaram, checar:

- Uma carga indutiva foi conectada?

- Osvalores de C/k e dos estagios foram configurados corretamente?
(é recomendavel que o C/k inserido seja levemente maior do que o calculado)
B. Carga indutiva
1. Configure paracos j =1
2. Selecione modo automético.

Os capacitores agora irdo automaticamente ligar para compensar a carga indutiva (o
controlador ndo ir4 acionar nenhum estégio caso a corrente indutiva seja menor do que
0 C/k configurado. Neste caso teste conforme o item A acima).

Se todos os estagios ligarem e ainda for necessario demanda para estagios adicionais,
verifique a configuracédo do C/k.

Se estiver correto, entdo o banco é muito pequeno para compensar de forma a alcancar
cos j = 1. Configure um valor mais baixo de cos j.

Quando um estagio repetidamente liga e desliga, significa que o C/k esta muito baixo
(a menos que a carga atual lutue periodicamente em um periodo de tempo préximo ao

Controlador de fator de poténcia RVT ¢ Apéndices 71



atraso de seccionamento do capacitor).

Solugéo de problemas

Falhas

AcOes recomendadas

O controlador esta conectado mas néo
funciona (nada no display)

Checar a tenséo de alimentacéo e o fusivel de
protecao.

O controlador ndo secciona os estagios
mesmo com a carga indutiva variando
consideravelmente.

Checar se o controlador estd no modo automatic.
Checar a configuracéo de fase e do C/k.

Checar se a ponte de curto-circuito do TC foi
removida.

O controlador ndo parece ativar nenhum
estagio.

Aguarde pelo tempo de atraso de ligar e/ou o ataso
devido a queda de energia.

O fator de poténcia determinado nao esta
sendo alcancado.

Com baixa ou sem nenhuma carga, um fator de
poténcia baixo pode corresponder a uma corrente
indutiva baixa. O estagios de capacitores disponiveis
sdo muito altos para compensacédo. Se a média do cos
J durante este periodo € muito baixa, o cos jdeve ser
reconfigurado.

Todos os capacitores estéo ligados
mesmo que a poténcia reativa solicitada
seja baixa.

Checar a configuracéo de fase e do C/k.

ApOs o comissionamento automatico parar e o display do controlador mostrar as

seguintes mensagens:

Mensagens durante um
comissionamento automatico

AcOes recomendadas

Rotacédo de fase esté incorreta. As fases
L2 e L3 serdo internamente invertidas.
Pressione OK para validar

Phase rotation was detected to be wrong.
L2 and L3 phases will be internally
inverted. Press OK to validate.

Pressione OK

Erro: proximo estagio muito pequeno

Adapte o estagio do capacitor ou arelacdo do TC

Erro: TC néo esta lendo nenhuma corrente

Checar se a ponte de curto-circuito do TC foi removida,
se as conexodes dos TCs foram feitas corretamente e
reinicie o comissionamento automatico.

Erro: carga alterando muito rapidamente

Reinicie o comissionamento automatic sob condi¢c6es
mais estaveis ou configure os parametros
manualmente.

Erro: Disperséo de fase muito alta nas
entradas “X”' HY”, HZH

Para cada TC de entrada e para cada saida, o
reconhecimento de fase pe realizado e a dispersdo de
fase é checada.

Checar a conexdo dos capacitores e conectores.

Chcar a corrente de cada fase do capacitor.

Erro: Pelo menos dois TCs de entrada
estao coletando sinal da mesma fase.

Checar instalagcao dos TCs
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Erro: Sem corrente significante de
entrada HX”, “Y”, HZH

Checar se a ponte de curto-circuito do TC foi removida
, Se as conexdes dos TCs estado corretas e reiniciar o
comissionamento automatico.

Erro: Mudanca de fase inconsistente

Checar conexéo e instalacdo dos TCs.
Checar conexdes dos contatores e capacitores.

Checar a corrente de cada fase do capacitor.

Erro: Estagio desbalanceado ou a relagao
do TC é diferente nas linhas para saidas
EAI lB'I lCl KDI...

Checar se as relagdes dos TCs sdo iguais.
Checar a conexao dos capacitores e conectores.

Chcar a corrente de cada fase do capacitor.

Erro: Diferenca de estagio muito grande

Checar sequéncia e energia reativa por saida.

A4. Procedimento para reinicio pos alarme

Uma vez que o nivel de proteg¢do é alcancado (ver capitulo 4.3.1.4.1) ou quando a
temperature interna € maior que 85°C:

- Todos os capacitores séo desligados.

- Uma mensagem de alarme aparece no display LCD.

- relé de alarme abre.

Quando a condigéo de alarme desaparece, o RVT ira reiniciar automaticamente.

O procedimento de reinicio dependera do tipo de evento que causou o alarme, conforme

indicado na tabela abaixo:

Evento que ocorreu

Comportamento de reinicio do RVT

Urms < Umin prot

- Abre o relé de alarme imediatamente

- Inicia o comportamento normal apds o Atraso-Ligar (*)

Queda de tensao

- Inicia o comportamento normal apds o Atraso-Desligar

™)

Urms > U max prot.

- Abre o relé de alarme imediatament.

- Inicia o comportamento normal apds o Atraso-Ligar (*)

Temp interna > 85°C

- Evento sera considerado como desaparecido quando
Temp interna < 80°C

- Abre o relé de alarme imediatamente

- Inicia o comportamento normal apds o Atraso-Ligar (*)

Uma das 8 sondas de temp > max nivel
prot

- Abre o relé de alarme imediatamente

- Inicia o comportamento normal apds o Atraso-Ligar (*)

THDV > THDV prot max.

- Abre o relé de alarme imediatamente

- Resumes normal behavior after a time equal to ON-
Delay(*).

Protecdo anti-hunting:

Se o0 mesmo evento ocorrer em menos de 1 hora, o RVT ira
reiniciar a operagdo normal apos 2 x Atraso-Ligar
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Se 0 mesmo evento ocorrer novamente em menos de 1
hora o RVT ir& reiniciar a operag¢édo normal apos 4 x
Atraso-Ligar.

Esta regra permite evitar a ressonancia através do
fendmeno efeito hunting.

) - Abre o relé de alarme imediatamente
Entrada externa ativada o i )
- Inicia 0 comportamento normal apos o Atraso-Ligar (*)

(*) Para mais informacdes sobre os Atrasos veja capitulo 4.3.1.1.

A5. Medicao de tensé&o e conexao de fonte de alimentacédo

Este apéndice apresenta uma forma prética de conectar a medicao de tensdo ao RVT
quando é a mesma fonte que alimenta o RVT.

Descricéo

Conforme apresentado na Figura 57, o RVT possui dois terminais para sua propria
alimentacao e trés outros terminais para entrada de medig&o de tenséo.

O RVT néo utiliza a fonte de alimentacdo como ponto de medicgéo.
A medicdo de tensdo € realizada apenas atravées dos terminais de entrada dedicados.

Se a alimentacdo do RVT e a medicdo de tensdo for vier do mesmo sinal, € possivel
realizar uma ponte entre os terminais:

Voltage supply
from 100Vac up to 460Vac

Figura 57: Terminais

Conexdo de ponte (proposta pratica)

Devido ao espaco limitado ndo é possivel inserir dois cabos em um Unico
compartimento, portanto métodos alternativos devem ser utilizados para tal.

Existem muitas formas préaticas e corretas para realizer esta conexdo. Uma destas
solugdes é descrita na Figura 58.
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Figura 58: Conexdo em ponte

A6. Tabela de mudanca de fase (aplicavel ao Modelo Base)

Conexao trifasica (Fase-Fase)

Tensao é medida entre as fases L2 e L3.

L1 L — L
L1 L2 L2 L2 L3 L2
Direct L3 l LoAD 90 Direct L [ LOAD -30 Direct L3 LOAD -150
RVT RVT RVT
L1 1— L1
L1 L L2 L2 L3 L
Inverted | La LOAD -90 Inverted | u | LOAD 150 Inverted | v LOAD 30
el sl k L2 L3l &k I5-] | 'Y
RVT RVT RVT
Conexao trifasica (Fase-Neutro)
Tensédo € medida entre L1 e N.
L1 L L1
L1 i L2 L2 L3 L2
Direct [E] LOAD 0 Direct L LOAD -120 Direct La LOAD 120
e 1 ) HEmeRRe I I | I )
RVT RVT RVT
L1 Li iy &
L1 L L2 L2 - L3 L2
Inverted | wa LOAD 180 Inverted | v [ LOAD 60 Inverted | wa LOAD -60
L ok oy o Booee N--nnees T BT R etk By o LD
RVT RVT RVT

Conexao monofasica

L1 ¥f L1
L1 L2 L2 L2
Direct LOAD 0 Direct LOAD 180
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A7. llutracao dos tipos de conexao dos TCs e dos cabos do TC nos
terminais do controlador

Connection type RVT 12-3P RVT6/RVT 12  Phase shift Voltages Currents Compensation type
Name Sch ic C ion Ci i dj L12 L23 L31 | LIN L2N L3N|L1 L2 L3 N | Funca' FullC1? Mixed C3+C1
ML1 NC.
L2 ML2 L2 ML2 M 7]
ML3 ML3 ol £
Ly N L NG, O° by default a a
1PhaLLl 2 cr K (see phase shift 2 : S - e yes E
K] cT ki h u u
H nc lable) r r
Ik22 N.g. e e
N.C.
K3 NC. g %
13
ML1 N.C.
Lz ML2 L2 ML2 M M
. - ML3 ML3 2 e
12 g N = NG, 90° by default a a
3Ph-1LL1 L3 ::: K1 cT K (see phase shift » - s yes - -
cT 1 ¥ Y
n ne. table) r r
N E N.g: e e
N.C.
3 NE. g =
13
ML1 N.C.
u ML2 U mg h: M
L —e—O— ML3 %
e 1 Y |IN 4 N NC. 0° by default a a
3Ph-1LN1 I — cr K (see phase shift = ¥ yes - -
cr L I u i
" Ne. table) r r
N —— k2 N.C. e e
12 N.C. d 4
k3 N.C.
13
L1 ML1 c c G c
T L2 ML2 M M M a a a MMM a
1 I
2 o - T I O R
3Ph-3LL3 Ls N N (Adjust B E s u u u s 5 s u - o ag
o cT1 :‘1’ - phase rotation u u u ! ! ! u u u ! ¥ ¥ ¥
S oot r r r a a a [ I r a
o2 Ik22 - CT redirection ) . ol i ! " i . i e 3
a3 ¢ d d e e e d | e d e
gl i3 d d d d
8] ML1 c c c <
iz ML2 M M M = a a |m m =
1 1 1 1
i e “NJ i 0° by default s f a2l = ElEls|«
(Adjust : g s u u w s |%| v
L2 =
SRh-3LES & % et y - phase rotation u u u i 1 e w0 3 yes yes yes
- . - g T f a a a r r a
cT2 :;2 CT redirection ) % % L ( . g Z |ud :
K3 a d d e e e 4 d e
3 d d d d
] ML1 c B c c
L2 ML2 a a a M ] M M MM a
|
[ e o 0° by defaul o & ozl|lad 8 F|E|E|E| s
L2 fal N (Adjust u u u s s s 5 | B s u
" %) =
3Ph-3LN3 3 PR i ;‘11 Sobasealanon i | I u i i il i | yes yes yes
¥ a a a r 3 r ; [ " a
N I cT2 E CT redirection ) t 1 | e e e e e e t
cT3 K3 e e e d d d d d d e
3 d d d d
ML1 c
2 ML2 M M MM a
L S L3 ML3 ] e e e |
L2 N 0° by default 2 & & L s
PhALLE U Ij - i - (Adjust : TR E S oves | ves yes
L‘z - CT redirection ) 7 el e i o
N cT2 2 e ¢ e e 1
K3 d d d d &
€T3
13 d
ML1 &
L ML2 M M M M a
L1 ML3 e e e e I
—5—
B +—2B—|n N 0° by default > 3| :
3Ph-ILN3 LB | :<11 - (Adjust . i & | % o | yes yes yes
K2 - CT redirection ) r I3 r r a
N _g cT2 B e e e e 1
o Ea d 4 4 ¢ e
d
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A8. Controle de fator de poténcia monofasico (aplicavel para o modelo
trifasico RVT12-3P)

Como padréo, apenas o modelo de 12 saidas esta disponivel para controle de fator de
poténcia monofasico.

O controle é feito comparando-se o C/k com o valor da corrente fundamental reativa
medida.

O controle é feito em diferentes maneiras, baseado no tipo de conexdo (veja Apéndice
A7) e no tipo das saidas (trifasico ou monofésico).

wPh- xLyz onde:

w determina uma rede monofasica ou trifasica

X € o numero de medic¢des de tensao utilizada

y determina se a conexdo € Fase-Fase ou Fase-Neutro
z é o numero de TCs utilizados

wPh-1Ly1 tipo de controle (apenas um TC)

Basicamente, se apenas um TC € utilizado, o controle é feito de acordo com a fase 1 (ou
a fase em que ele esta conectado).

3Ph-xLy2 e 3Ph-xLy3 tipos de controle (2 ou 3 TCs)

Se mais de um TC é utilizado, o controlador estrategicamente segue um principio
simples e eficiente para conseguir manejar todas as saidas de uma forma
compreensivel. A estratégia abaixo € implementada:

Estratégia de seccionamento em rede desbalanceada:

Aguardar pelo Atraso-Ligar enquanto calcula a corrente reativa nas fases L1, L2 e L3 de
acordo com a configuragdo Normal/Integral.

Analise da menor saida trifasica
Analise da menor saida monofasica

Se algum bloco de saidas monoféasicas (ja ligadas ou que serdo ligadas) podem ser
transferidas para um estagio trifasico entdo o estagio trifasico preferencialmente sera
utilizado

Liga ou desliga o estagio de acordo com Progressivo/Direto, Linear/Circular.
Seguem alguns exemplos tipicos:

- 12 capacitores monoféasicos / 1 TC (1Ph-1LL1 apenas)

a0 controle é feito através da fase onde o TC esta instalado

a0 parametro do C/k trifasico é utilizado para seccionamento dos estagios
(equivalente ao parametro do C/k nos modelos RVT 6 e 12)

- 12 capacitores trifasicos / 1 TC (3Ph-1Ly1 apenas)
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a0 controle é feito através da fase onde o TC estda instalado

a0 parametro do C/k trifasico é utilizado para seccionamento dos estagios
(equivalente ao parametro do C/k nos modelos RVT 6 e 12)

- 12 capacitores trifasicos / 2 ou 3 TC’s (3Ph-3LL2 ou 3Ph-xLy3 apenas)

a0 controle é feito peloTC1 na fase 1, TC2 na fase 2 e TC3 na fase 3.

a0 controle é feito confome a estratégia de seccionamento em rede desbalanceada
a0 C/k trifasico é utilizado para seccionamento de estagios trifasicos

- 4* 3 capacitores monofasicos conectados entre L-N / 2 ou 3 TCs (3Ph-3LL2 ou
3Ph-xLy3 apenas)

a O controle é feito peloTC1 na fase 1, TC2 na fase 2 e TC3 na fase 3.
a O controle é feito confome a estratégia de seccionamento em rede desbalanceada
a O C/k monofasico é utilizado para seccionamento de estagios monoféasicos

- 6 capacitores trifasicos + 2 * 3 capacitores monofésicos conectados entre L-N /
20u3CT (3Ph-3LL2 ou 3Ph-xLy3 apenas)

a O controle é feito peloTC1 na fase 1, TC2 na fase 2 e TC3 na fase 3.
a O controle é feito confome a estratégia de seccionamento em rede desbalanceada
a O C/k monofasico é utilizado para seccionamento de estagios monoféasicos

a0 C/k trifasico é utilizado para seccionamento de estagios trifasicos

A9. Reciclagem

Este simbolo mostrado no produto ou no manual, indica que nao deve ser jogado no lixo
no final da sua vida util. Para previnir possiveis danos ao meio ambiente ou a satude das
pessoas por depdsito em lixos, por favor separe este item de outros itens e recicle este
material para promover a sustentabilidade e reutilizacdo de recursos.

Usuarios domeésticos devem contatar o distribuidor onde adquiriram o produto para
informacgdes de como descartar o produto de forma segura para o meio ambiente.

Usuarios comerciais devem contatar seu fornecedor a fim de checar os termos e
condicOes contratuais de compra. Este produto ndo deve ser descartado junto com
outros tipos de lixo comercial em conformidade com a diretiva WEEE.

Este produto ndo contém nenhuma substéncia perigosa e esta em conformidade com
RoOHS.
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O descarte das baterias deve ser realizado de acordo com os regulamentos nacionais.
Placas eletronicas devem ser reciclados de acordo com o regulamento local.
Capsula externa e o restante das pecas devem ser reciclados separadamente.

Este produto contém a célula de bacteria CR2032 Li-MnO2. Nao substitua a bateria
interna CR2032. Para reciclar ela poderé ser removida ap0s abertura do encapsulamento
plastic (4 parafusos no fundo do produto).

A10. Additional provision on Open Source Software:

The product contains — in part — some free software (software licensed in a way that
ensures your freedom to run, copy, distribute, study, change and improve the software).
The following products are concerned : Linux-2.6.30.1 which is subject to "GNU General
Public License", Version 2, busybox-1.15.3 which is subject to "GNU General Public
License", Version 2, dropbear-0.48.1 which is subject to "GNU General Public License",
Version 2, iana-etc-2.20 which is subject to "GNU General Public License", Version 2, mtd-
utils-1.2.0 which is subject to "GNU General Public License", Version 2, u-boot-1.3.4 which
is subject to "GNU General Public License", Version 2, ifplugd-0.28 which is subject to
"GNU General Public License", Version 2, AT91Bootstrapl.9 which is subject to "GNU
General Public License", Version 2, and uClibc v 0.9.29 which is subject "GNU Lesser
General Public License", Version 2.1,(purchaser or user shall not be prohibited to modify
libraries provided under Lesser General Public License (version 2.1) and/or to reverse
engineer such libraries for debugging such modifications).

These software products which are free (i.e., freedom-respecting - see
http://www.gnu.org/philosophy/free-sw.html for more details) software programs
developed by the Free Software Foundation, a separate not-for-profit organization. If
we distributed any of these free software programs to you, we want you to know that
you were granted a license to that software under the terms of either the GNU General
Public License or GNU Lesser General Public License (“Licenses”; copies of which are
available from http://www.gnu.org/licenses/licenses.html). The Licenses allow you to
freely copy modify and redistribute those software. Those software are available on
http://search-
ext.abb.com/LibraryDownloadManager/Default.aspx?resource=http://wwwO05.abb.co
m/global/scot/scot209.nsf/veritydisplay/96797337ffab5ad0c12578b0003db334/%file
/2GCS705011A0050_RVT%200SS%20software.zip
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1 Introduction to the controller

1.1 Intended audience

This manual is intended for programmers, commissioning people, supervision people
who need to start communication, access data, and to develop supervision software
which will interact with the Power Factor Controller RVT.

1.2 Before you start

This manual describes the RVT data table. These data are accessible through RS485,
USB, or Ethernet, using Modbus RTU and TCP protocols or PQ-Link software.

All information available from the keyboard of the RVT will be available through the data
table. Addresses, access levels and protocol information are of concerns.

To be able to access data of the Power Factor Controller RVT consistently, a basic
knowledge of it is needed. Functionality of the RVT, meaning of various measurements,
logging of data are some particular aspects that should be familiar. Look in the RVT
operating manual to know more about it.

1.3 How to use this manual

Chapter 2 gives details concerning the Modbus protocol.

Chapter 3 describes Modbus functions and how Modbus is implemented in the
controller.

Chapter 4 describes USB / TCP/IP protocol and how it is implemented in the controller.

Chapter 5 contains the table reference and formats to access measurements / settings
data.

Chapter 6 describes the Windows DLL to handle USB / TCP/IP requests in a user specific
application.

1.4 Software protocols and physical interface

The RVT Power Factor Controller supports three communication protocols:

Modbus RTU and Modbus TCP (Chapter 2 and 3) and PQ-Link protocol (Chapter 6).
Three physical connections are available:

RS485 with the Modbus Adapter option (Chapter 2), USB (Chapter 4), Ethernet-RJ45
(Chapter 4).
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The table below resumes the availability of communication protocols depending on the
RVT type and the connection provided.

Communication Available connection
protocol ?Ossgg’n'\)"‘)dbus Adapter ;sp Ethernet-R145
RVT 6 Modbus RTU PQ-Link Not available
RVT RVT 12 Modbus RTU PQ-Link Not available
Type RVT 12-3P Modbus RTU PQ-Link PQ-Link and Modbus TCP
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2.1

2.2

Modbus protocol overview

Overview
MODBUS RTU

MODBUS RTU is a non-proprietary serial communications protocol that is widely used in
the process control industry. The protocol was developed by Modicon for PLC
communications and later released for public use.

This protocol is available in all major Human Machine Interface (HMI) software packages
and terminals. Many of the major controller and PLC manufacturers also offer MODBUS
protocol as a standard or optional protocol in their instrumentation.

The hardware over which MODBUS RTU communications are performed is not defined
by the protocol. MODBUS RTU is supported on RS-232, RS-422, RS-485, Ethernet and
other electrical standards. It should be noted that MODBUS RTU, MODBUS ASCII and
MODBUS Plus are unique communication formats, and are not compatible with each
other. This document will discuss MODBUS RTU only.

MODBUS TCP

MODBUS TCP is a MODBUS RTU message transmitted with a TCP/IP wrapper and sent
over an Ethernet network instead of serial lines. The Server does not have a SlavelD as in
RTU since it uses an IP Address instead.

RS485 Modbus Adapter

The Modbus protocol communicates with the instrumentation by means of an industry
standard serial interface. This interface may be RS-232, RS-422 or RS-485. Some systems
may also support the protocol over other busses or networks, such as Ethernet. An RS-
232 interface allows only two devices to be connected together. RS-422 supports 1 driver
and up to 10 receivers on a single network. For bi-directional communications, special
tri-state circuitry is provided. RS-485 supports up to 32 driver/receiver pairs. With
special hardware, the RS-422 and RS-485 limits can be expanded to allow as many as 248
devices on a single network. Each device on a network must have a unique address,
which may be soft configured. Address zero is reserved for broadcast messages from
the host to all slaves.

The RS485 Modbus Adapter is an option to the RVT. It enables the connection of the RVT
controller to an RS485 Modbus network.
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2.3

Transactions on Modbus Networks

Modbus protocol uses a master-slave technique, in which only one device (the master)
can initiate transactions (called ‘queries’). The other devices (the slaves) respond by
supplying the requested data to the master, or by taking the action requested in the
query. Typical master devices include host processors and programming panels. Typical
slaves include programmable controllers.

The master can address individual slaves, or can initiate a broadcast message to all
slaves.

Slaves return a message (called a ‘response’) to queries that are addressed to them
individually. Responses are not returned to broadcast queries from the master.

The Modbus protocol establishes the format for the master’s query by placing into it the
device (or broadcast) address, a function code defining the requested action, any data
to be sent, and an error-checking field. The slave’s response message is also constructed
using Modbus protocol. It contains fields confirming the action taken, any data to be
returned, and an error—checking field. If an error occurred in receipt of the message, or
if the slave is unable to perform the requested action, the slave will construct an error
message and send it as its response.

Query message from Master

Device Address

Function Code

Eight-Bit
— DataBytes —

Error Check

8 Modbus protocol overview ¢ RVT communication

Response message from Slave

Device Address

Function Code

Eight-Bit
— Data Bytes —

Error Check




2.4

The Query:

The function code in the query tells the addressed slave device what kind of action to
perform. The data bytes contain any additional information that the slave will need to
perform the function.

The data field must contain the information telling the slave which register to start at
and how many registers to read.

The error check field provides a method for the slave to validate the integrity of the
message contents.

The Response:

If the slave makes a normal response, the function code in the response is an echo of the
function code in the query. The data bytes contain the data collected by the slave, such
as register values or status. If an error occurs, the function code is modified to indicate
that the response is an error response, and the data bytes contain a code that describes
the error.

The error check field allows the master to confirm that the message contents are valid.

Serial Transmission Mode

The transmission mode defines the bit contents of message fields transmitted serially
on the networks. It determines how information will be packed into the message fields
and decoded.

Modbus defines two transmission modes: ASCIl or RTU.

Only RTU mode will be used here. The mode and serial parameters must be the same for
all devices on a Modbus network.

RTU Mode

The main advantage of this mode is that its greater character density allows better data
throughput than ASCII for the same baud rate.

Each message must be transmitted in a continuous stream.

The format for each byte in RTU mode is:

Bits per Byte:

1 start bit

8 data bits, least significant bit sent first

1 bit for even/odd parity; no bit for no parity

1 stop bit if parity is used; 2 bits if no parity

Error Check Field: Cyclical Redundancy Check (CRC)

The messages are transmitted in the network from left to right, i.e. the Least

Significant Bit (LSB) first and the Most Significant Bit (MSB) last.
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With parity checking
START |1 2 3 14 |5 |6 (7 |8 PARITY [STOP

Without parity checking
START |1 2 3 (4 |5 |6 |7 |8 STOP |STOP

Description of the bit sequence for the RTU mode

2.5 Modbus Message Framing

A Modbus message is placed by the transmitting device into a frame that has a known
beginning and ending point. This allows receiving devices to begin at the start of the
message, read the address portion and determine which device it is, and to know when
the message is completed.

Partial messages can be detected and errors can be set as a result.
Modbus RTU Framing
In RTU mode, messages start with a silent interval of at least 3.5 character times.

This is most easily implemented as a multiple of character times at the baud rate that is
being used on the network (shown as T1-T2-T3-T4 in the figure below).

Another factor to consider is that each device has its own response time. This response
time can be anywhere from a few milliseconds to a few hundred milliseconds. The Host
must be configured to allow adequate time for the slowest device to respond.

The first field then transmitted is the device address.

Networked devices monitor the network bus continuously, including during the ‘silent’
intervals. When the first field (the address field) is received, each device decodes it to
find out if it is the addressed device.

Following the last transmitted character, a similar interval of at least 3.5 character times
marks the end of the message. A new message can begin after this interval.

The entire message frame must be transmitted as a continuous stream. If a silent
interval of more than 1.5 character times occurs before completion of the frame, the
receiving device flushes the incomplete message and assumes that the next byte will be
the address field of a new message.

Similarly, if a new message begins earlier than 3.5 character times following a previous
message, the receiving device will consider it is a continuation of the previous message.
This will set an error, as the value in the final CRC field will not be valid for the combined
messages. A typical message frame is shown below.
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START ADDRESS FUNCTION DATA CRC END
CHECK

T1-T2-T3-T4 8 BITS 8 BITS nx 8BITS 16 BITS T1-T2-T3-T4

For a complete description of the Modbus protocol, please look at the Modicon
Modbus Protocol Reference Guide (PI-MBUS-300 Rev. J).
Modbus TCP Framing

Modbus TCP/IP (also Modbus-TCP) is simply the Modbus RTU protocol with a TCP
interface that runs on Ethernet.

The Modbus messaging structure is the application protocol that defines the rules for
organizing and interpreting the data independent of the data transmission medium.

TCP/IP refers to the Transmission Control Protocol and Internet Protocol, which
provides the transmission medium for Modbus TCP/IP messaging.

Simply stated, TCP/IP allows blocks of binary data to be exchanged between computers.
It is also a world-wide standard that serves as the foundation for the World Wide Web.
The primary function of TCP is to ensure that all packets of data are received correctly,
while IP makes sure that messages are correctly addressed and routed. Note that the
TCP/IP combination is merely a transport protocol, and does not define what the data
means or how the data is to be interpreted (this is the job of the application protocol,
Modbus in this case).

So in summary, Modbus TCP/IP uses TCP/IP and Ethernet to carry the data of the
Modbus message structure between compatible devices. That is, Modbus TCP/IP
combines a physical network (Ethernet), with a networking standard (TCP/IP), and a
standard method of representing data (Modbus as the application protocol). Essentially,
the Modbus TCP/IP message is simply a Modbus communication encapsulated in an
Ethernet TCP/IP wrapper.

In practice, Modbus TCP embeds a standard Modbus data frame into a TCP frame,
without the Modbus checksum, as shown in the following diagram.
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Application Data Unit (ADU)

A
' ™
Function T = | Traditional
CONSTRUCTION OF A hokres | Guls Data | CheekSum | y1odbus Serial Frame
MODBUS TCP DATA PACKET Y Y
Function Data Function Code & Data
Code Are Not Modified
x‘“""*—-._\_\_\__kh/_,.a"r-f.
Modbus Application Protocol (MBAP) Header ; ’
(T Bytes) Protocol Data Unit (PDU)
Transaction | Protocol Length Unit ID Function Data Modbus Frame With
Identifier Identifier Field Code TCP/IP Transmission
(2 Bytes) (2 Bytes) (2 Bytes) (1 Byte) (1 Byte) Varies
i -
Modbus TCPAP ADU

(This information 1s embedded into the data portion of the TCP frame)

The complete Modbus TCP/IP Application Data Unit is embedded into the data field of
a standard TCP frame and sent via TCP to well-known system port 502, which is
specifically reserved for Modbus applications. Modbus TCP/IP clients and servers listen
and receive Modbus data via port 502.

Modbus TCP must establish a connection before transferring data, since it is a
connection-based protocol. The Master (or Client in Modbus TCP) establishes a
connection with the Slave (or Server). The Server waits for an incoming connection from
the Client. Once a connection is established, the Server then responds to the queries
from the Client until the client closes the connection.

The number of Clients connected to 1 specific RVT is limited to 5.
In summary:

- Modbus TCP allows the user to connect to a RVT12-3P through Ethernet or
Internet using Modbus standard protocol (with HMI, SCADA...)

- The slave address of Modbus RTU specification is replaced by the IP address via
TCP port 502.

- Multiple Clients may access multiple RVT Servers.
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3 Modbus function codes

3.1 Data Addresses in Modbus Messages

Modbus defines 4 address spaces: 2 address spaces for bit addressable data and 2
address spaces for 16 bits addressable data.

Address space Data Readable/writable Modbus name
OXXXX Output bit Read & write Coil status
IXXXX Input bit Read Input status
3XXXX Input word Read Input register
AXXXX Output word Read & write Holding register

Input register address space will be mainly used for measurements.
Holding register address space will contain settings.

All data addresses in Modbus messages are referenced to zero.

For example:

The coil known as ‘coil 1’ in a programmable controller is addressed as coil 0000 in the
data address field of a Modbus message.

Coil 127 decimal is addressed as coil O07E hex (126 decimal).

Holding register 40001 is addressed as register 0000 in the data address field of the
message.

The function code field already specifies a ‘holding register’ operation. Therefore the
‘4AXXXX' reference is implicit.

Holding register 40108 is addressed as register 006B hex (107 decimal).

3.2 Supported function codes

The following table gives the Modbus functions which are implemented and supported.
The code is the one used in function field of the Modbus message.

The address space concerned and the purpose of the function are given below.

Code Function Address range/remark

1 Read coil status OXXXX reads the on/off status of discrete outputs
2 Read input status 1IXXXX reads the on/off status of discrete inputs

3 Read holding registers AXXXX reads contents of output registers

4 Read input registers 3XXXX reads contents of input registers

5 Force single coil OXXXX sets the status of a discrete output

6 Preset single register 4AXXXX sets the value of a holding register
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12
15

16

17
22

23

Read exception status

Diagnostics

Fetch comm. event ctr.

Fetch comm. event log
Force multiple coils

Preset multiple
registers

Report slave ID

Mask write 4X registers

Read/write 4X registers

Device specific

Checks the communication system between the master
and the slave

Returns the amount of successful read/write operations on
data points

Returns log registers of communication events

OXXXX sets the status of multiple discrete outputs
4AXXXX sets the value of multiple holding registers

Device specific
AXXXX and/or write of a holding register

4AXXXX reads a set of holding registers and writes a set of
holding registers in one query

Remark: please note that for security reasons broadcast is not supported by the RVT.

3.3 Master’s queries and Slave’s responses

When a master device sends a query to a slave device it expects a normal response. One

of four possible events can occur from the master’s query:

If the slave device receives the query without a communication error, and can

handle the query normally, it returns a normal response.

If the slave does not receive the query due to a communication error, no response
is returned. The master program will eventually process a timeout condition for

the query.

If the slave receives the query, but detects a communication error (parity or CRC),
no response is returned. The master program will eventually process a timeout

condition for the query.

If the slave receives the query without a communication error, but cannot handle
it (for example, if the request is to read a non-existent coil or register), the slave
will return an exception response informing the master of the nature of the error.

3.4 Reads and writes to Modbus addresses (functions 1, 2, 3, 4, 5, 6, 15,
16, 22, 23)
The format of a read function (read coil status (01), read input status (02), read input
registers (04), read holding registers (03)) is as follows:

QUERY RESPONSE

Slave address 1 byte Slave address 1 byte (echo of master's query)
Function 1 byte Function 1 byte (echo of master's query)
Starting data address 2 bytes Byte count 1 byte

Quantity of points 2 bytes Data values N bytes

Error check field CRC 2 bytes Error check field CRC 2 bytes

The format of a force single coil (05) or a preset single register (06) function is as follows:
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QUERY

Slave address
Function

Data address

Data value

Error check field CRC

1 byte
1 byte
2 bytes
2 bytes
2 bytes

RESPONSE

Slave address
Function

Data address

Data value

Error check field CRC

1 byte (echo of master's query)
1 byte (echo of master's query)
2 bytes
2 bytes
2 bytes

The format of a force multiple coil (15) or a preset multiple registers (16) function is as

follows:
QUERY RESPONSE
Slave address 1 byte Slave address 1 byte (echo of master's query)
Function 1 byte Function 1 byte (echo of master's query)
Data address 2 bytes Data address 2 bytes
Quantity of points 2 bytes Quantity of points 2 bytes
Byte count 1 byte Error check field CRC 2 bytes
Data values N bytes
Error check field CRC 2 bytes

The format of a read/write multiple registers (23) function is as follows:

QUERY

Slave address
Function

Read data address
Read quantity of points
Write data address
Write quantity of points
Byte count

Write data values

Error check field CRC

1 byte
1 byte
2 bytes
2 bytes
2 bytes
2 bytes
1 byte
N bytes
2 bytes

RESPONSE

Slave address
Function

Byte count

Data values

Error check field CRC

1 byte (echo of master's query)
1 byte (echo of master's query)
1 byte

N bytes

2 bytes

The format of a Mask/write register (22) function is as follows:

QUERY

Slave address
Function

Data address

And mask

Or mask

Error check field CRC

1 byte
1 byte
2 bytes
2 bytes
2 bytes
2 bytes

RESPONSE

Slave address
Function

Data address

And mask

Or mask

Error check field CRC

1 byte (echo of master's query)
1 byte (echo of master's query)
2 bytes
2 bytes
2 bytes
2 bytes

3.5 Fetch comm event counter (function 11)

The controller's event counter is incremented once for each successful message
completion. It is not incremented for exception responses, poll commands, or fetch
event counter commands. It returns amount of successful read/write operations on

data points.

The format of a Fetch comm event counter (11) function query is as follows:
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QUERY

Slave address
Function

Error check field CRC

1 byte
1 byte
2 bytes

RESPONSE

Slave address
Function

Status word

Event counter

Error check field CRC

1 byte (echo of master's query)
1 byte (echo of master's query)
2 bytes (0)

2 bytes

2 bytes

3.6 Fetch comm event log (function 12)

Returns a status word, the comm event counter (see function 11), the bus message
counter (see function 08 subfunction 11), and a field of event bytes from the slave.

The format of a Fetch comm event log (12) function query is as follows:

QUERY

Slave address
Function

Error check field CRC

1 byte
1 byte
2 bytes

RESPONSE

Slave address
Function

Byte count

Status word

Event counter

Bus message counter
Event log buffer

Error check field CRC

1 byte (echo of master's query)
1 byte (echo of master's query)
1 byte

2 bytes (0)

2 bytes

2 bytes

N bytes

2 bytes

The 64 bytes wide Event log buffer is filled with communication events. The most recent
communications event is shown in the Event O byte.

Event bytes are stored in the Even log buffer for 4 different reasons.

The bit will be set to logic ‘1’ if the corresponding condition is TRUE.

Slave Modbus Receive Event

This type of event byte is stored by the slave when a query message is received.

It is stored before the slave processes the message.

Bit
0

~N o g b~ wDN

Contents

Not Used

Communications Error

Not Used

Not Used

Character Overrun

Currently in Listen Only Mode
Broadcast Received

1
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3.7

Slave Modbus Send Event

This type of event byte is stored by the slave when it finishes processing a query
message.

It is stored if the slave returned a normal or exception response, or no response.
Bit Contents
0 Read Exception Sent (Exception Codes 1-3)
1 Slave Abort Exception Sent (Exception Code 4)
Not used

Not used

2
3
4 Write Timeout Error Occurred
5 Currently in Listen Only Mode

6 1

7 0

Slave Entered Listen Only Mode

This type of event byte is stored by the slave when it enters the Listen Only Mode.
The event is defined by a content of ‘04’ hex.

Slave Initiated Communication Restart

This type of event byte is stored by the slave when its communications port is restarted.
The slave can be restarted by the Diagnostics function (code 08), with subfunction
Restart Communications Option (code 01).

The event is defined by a contents of ‘00’ hex.

Diagnostics function and subfunctions (function 8)

The format of a diagnostics (08) function query is as follows:

QUERY

Slave address 1 byte
Function 1 byte
Subfunction 2 bytes
Data field 2 bytes
Error check field CRC 2 bytes

The format of a response to a diagnostics function query is an echo of the query itself.

If the request is directed to a counter, however, the slave returns the counter’s value in
the data field.

00 Return Query Data

The data in the query data field is to be returned (looped back) in the response. The
entire response should be identical to the query.

01 Restart Communication Option
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The slave’s peripheral port is to be initialized and restarted, and all of its communication
event counters are to be cleared. If the port is currently in the Listen Only Mode, no
response will be sent. If the port is not currently in the Listen Only Mode, a normal
response will be sent. This occurs before the restart is executed.

02 Return Diagnostic Register (Not supported)

03 (Not supported)

04 Force Listen Only Mode

Forces the addressed slave to enter the Listen Only Mode for Modbus communications.
10 Clear Counters and Diagnostic Register

Clears all counters and the diagnostic register.

11 Return Bus Message Count

The response data field returns the total quantity of messages that the slave has
detected in the communications system since its last restart, clear counters operation,
or power-up.

12 Return Bus Communication Error Count

The response data field returns the quantity of CRC errors encountered by the slave
since its last restart, clear counters operation, or power-up.

13 Return Bus Exception Error Count

The response data field returns the quantity of Modbus exception responses returned
by the slave since its last restart, clear counters operation, or power-up.

14 Return Slave Message Count

The response data field returns the quantity of messages addressed to the slave, or
broadcast that the slave has processed since its last restart, clear counters operation,
or power-up.

15 Return Slave No Response Count

The response data field returns the quantity of messages addressed to the slave for
which it sent no response (neither a normal response nor an exception response) since
its last restart, clear counters operation, or power-up.

16 Return Slave NACK Response Count (Not supported)
17 Return Slave Busy Response Count (Not supported)
18 Return Bus Character Overrun Count

The response data field returns the quantity of messages addressed to the slave that it
could not handle due to a character overrun condition since its last restart, clear
counters operation, or power-up

19 (Not supported)
20 (Not supported)
21 (Not supported)
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Diagnostic counters

Bus Message Counter The total number of messages that the slave
device has detected in the communications
system since its last restart, clear counters
operation, or power-up.

Bus Communication Error Counter The number of CRC or LRC errors encountered
by the slave device since its last restart, clear
counters operation, or power-up.

Bus Exception Error Counter The number of Modbus exception responses
sent by the slave device since its last restart,
clear counters operation, or power-up.

Slave Message Counter The number of messages addressed to the
slave device or broadcast that the slave device
has processed since its last restart, clear
counters operation, or power-up.

Slave No Response Counter The number of messages addressed to the
slave device for which it sent no response
(neither a normal response nor an exception
response) since its last restart, clear counters
operation, or power-up.

Bus Character Overrun Counter The number of messages addressed to the
slave device that it could not handle due to a
character overrun condition since its last
restart, clear counters operation, or power-up .

3.8 Exception responses

Exception responses are sent when the slave device cannot handle the query. The format
of an exception response to a master's query is as follows:

O1 ILLEGAL FUNCTION The function code received in the query is not an
allowable action for the slave device (see paragraph
2.2).

02 ILLEGAL DATA ADDRESS The data address or number of items received in

the query is not allowable or correct for the slave
device. The slave device will send this exception
response if an attempt to read or write part of a
multiple register database object is detected.
Possible objects are time, strings and counters
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3.9

O3 ILLEGAL DATA VALUE A value contained in the query data field is out of
range. The contents of the register or the status of
the coil has not changed (see paragraph 4.3).

04 SLAVE DEVICE ABORT Anunrecoverable error occurred while the slave was
attempting to perform the requested action. This
may happen when the access level for changing a
parameter is not reached (see paragraph 4.2.)

05 ACKNOWLEDGE Not supported
06 SLAVE DEVICE BUSY Not supported
07 NEGATIVE ACKNOWLEDGE Not supported
08 MEMORY PARITY ERROR Not supported

An application program in the master is responsible for handling exception responses.
Typical processes include successive attempts to send a query, sending diagnostic
messages to the slave, and notifying the operators.

CRC generation

The Cyclical Redundancy Check (CRC) field is two bytes, containing a 16-bit binary value.
The CRC value is calculated by the transmitting device, which appends the CRC to the
message. The receiving device recalculates a CRC during receipt of the message, and
compares the calculated value to the actual value it received in the CRC field. If the two
values are not equal, an error results.

Placing the CRC into the Message:

When the 16-bit CRC (two 8-bit bytes) is transmitted in the message, the low-order byte
will be transmitted first, followed by the high-order byte.

Example: here is an example of calculating directly the CRC.

[ Fem e e --
FUNCTION : This routine calculates the crc high and low byte of a message.
INPUT PARAMETERS : buf -> Array containing message to be sent to controller
start -> Start of loop in crc counter, usually O.
cnt -> Amount of bytes in message being sent to
controller
OUTPUT : temp -> Returns crc byte for message.
*/
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word crc(byte *buf,word start,word cnt)

{

word  i,j;

word temp,temp2,flag;
temp=0xFFFF;

for (i=start; i<cnt; i++)

{
temp=temp ™ bufi];
for (j=1; j<=8; j++)
{
flag=temp & 0x0001;
temp=temp >> 1;
if (flag) temp=temp ™ OxA001,;
}
}

/* Reverse byte order. */
temp2=temp >> 8;
temp=(temp << 8) | temp?2;
temp &= OXFFFF;

return(temp);
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4

4.1

4.2

Ethernet /7 RJ45 and USB connections for PQ-
Link protocol

General overview

The Data of the RVT can be accessed by different means:
- TCP/IP connection from a local client or from a remote client
- USB seen as a USB UART interface

The server will allow local and distant access to the RVT. Different access levels will be
implemented to restrict certain functionality to given users. A login and password will
therefore be required.

The format of the messages transferred via those two medium will be the same.

Physical layer

421 TCP/IP
TCP/IP connections can be indifferently initiated locally or remotely. As the local

connection is used by the Ul, it will have extended access rights to parameters compared
to a remote connection.

The TCP port used by default is 4250.

The maximum number of TCP/IP clients to the RVT is 2.

The connection to the RVT is an RJ45 Cat5e Ethernet cable
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The RVT can be connected directly to a LAN or through Internet

422 USB
The USB interface is used to present the RVT as a serial interface on its USB port.

The computer is connected through a USB-A male to USB-Mini B male.

Caution: The USB connection to the RVT is not isolated. It is mandatory to
connect the protective EARTH connection when using the USB.
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4.3 Framing layer & Command layer

The data can be accessed by different means:
- TCP/IP connection from a local client or from a remote client
- USB seen as a USB UART interface

The server will allow local and distant access to the RVT. Different access levels will be
implemented to restrict certain functionality to given users. A login and password will
therefore be required.

The format of the messages transferred via those two medium will be the same.

Two layers will be put on top of them:

. This layer is taking care of receiving the frames. The byte stream
Framing Layer i
is decoded and frames generated are passed to the layers above.

This is the upper layer taking care of the commands.

Command Layer It will also take care of the authentication of the client during the
connection via some specific commands.
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Command &
Authentication

: e

Framing
Layer

TCP/IP
usB

Those two layers will use the same format regardless of the actual “transmission
medium” used.

The data is arranged in packets with integrated error checking.

The Windows DLL (chapter 6) incorporates all framing and command issues needed to
communicate with the RVT.
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5 Data table

5.1 Overview

There’s quite an extensive set of parameters available in the RVT.

The individual parameters have been put together in groups to ease manipulation and
transfers between the different layers of the application.

The parameters won't be individually accessible to the application. Only groups of
parameters will be exchanged between the application and the lower layers.

This will allow the lower layer to be quite independent from the parameters contained
within the group.

The parameter groups will be split in two types:

- Groups that are needed by the lower layers. They will have known and fixed group
IDs in all different applications.

- Groups which are specific to an application. Their IDs will be known by the
applicative layer. The lower-layers won’t know the internals of these parameter
groups.

5.2 Parameter Types

There are three basic types of parameter groups:
- Configuration parameters are defining the behaviour of the system.
- Measurement parameters are generated as data.
- Info parameters are kind of internal information.

The parameters IDs allowed are set as follows:

Allowed IDs
Type Sub-type Access type
Lower Upper
Universal R/W 0x0000 OxOFF
Configuration Access protected R/W 0x0100 OxO07FF
Application Specific R/W 0x0800 OXOFFF
Measurement Application Specific R 0x1000 OX1FFF
Universal R 0x2000 Ox20FF
Info
Application Specific R 0x2100 Ox2FFF

The access type is given from the perspective of the local or distant user interface.

The “Configuration — Universal” parameters are considered as system parameters. As
such, they are only modifiable by users that have at least “Administrator” rights.
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The “Configuration — Access Protected” parameters can be modified by users that have
at least “Configurator” rights so that their value can be reset or modified.

The “Configuration — Application Specific” parameters can be modified by users that

have at least “Configurator” rights.

The other read-only parameters are accessible by any kind of user.

Values

of single parameters within a group can be of different types. Here is a list of

these types and the associated memory usage:

Type Size in bytes Remarks

Byte 1 Unsigned

Signed char 1 Signed

Word 2 Unsigned

Dword 4 Unsigned

64-bits 8 Unsigned

Time 6 Same format as used in the RTC parameter
Float 4 IEEE-754 floating-point number

String Variable NULL-terminated ASCII string

5.3 Parameter Changes and access

Please
admini

note that the RVT is fitted with some locking function, independently than the
strator rights.

MODE: the RVT must be in SET Mode to allow parameters settings modifications.
LOCK SWITCH: the lock switch have to be released
BANK SETTINGS: the parameter Bank Settings must be set to Unlocked.

The parameter COMMUNICATION LOCK is used to add an access level to users.
When locked, all parameter settings modifications (except the Communication
lock item setting) from the RVT touchscreen are forbidden. Parameters may
meanwhile be modified by the communication access only (provided all others
access levels are fulfilled).

Variable GroupID  locked Unlocked
Mode 0x0802 0:AUTO 2:SET
1: MAN
Lock switch status 0x0014 0 : Lock switch pushed 1: Lock switch released
Bank Settings 0x0802 1: Bank Settings are locked O : Bank Settings are unlocked
Communication Lock  0x0809 1: Communication lock 0 : Communication unlocked

Note: The RVT returns automatically to AUTO mode when the touch screen is not pressed

for mo

re than five minutes.
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5.4 Parameter Groups

5.4.1 Configuration

54.1.1 Universal
These are the different groups with their size, type and assigned group IDs:

Group ID Description Size (in bytes)  Modbus Base address
0x0000 Real-time Clock 6 40000
0x0001 Modbus Data 5 40100
0x0002 Ethernet Data 21 31700
0x0004 Touch screen Calibration Data 17 40400
0x0013 Backlight Settings 1 41900
0x0014 Input Information 5 31400

5.4.1.2 Access Protected
These are the different groups with their size, type and assigned group IDs:

Group ID  Description Size (in bytes) Modbus Base Address
0x0100  Event Logging L1-L2 88 30000
0x0101 Event Logging L2-L3 88 30100
0x0102 Event Logging L3-L1 88 30200
0x0103 Event Logging Total 158 30300
0x0104 Event Logging Temperature 160 30400
0x0105 Energy 80 42000
0x0106 Installation Settings 2 48 42100
0x0107 Status information 146 42200
0x0109 Alarm Logging 36 42300

5.4.1.3 RVT specific
These are the different groups with their size, type and assigned group IDs:

Group ID  Description Size (in bytes)  Modbus Base Address
0x0801 Bank Settings 25 42800
0x0802 I/70 5 42900
0x0803 Protection (Alarm Relay no 1) 62 43000
0x0804 Warning (Alarm Relay no 2) 61 43100
0x0805 Event Logging Settings 140 43200
0x0806 Installation Settings 1 12 43300
0x0807 User Settings 31 43400
0x0808 ID 57 43500
0x0809 Status information 9 32500
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5.5

5.4.1.4 Measurement
These are the different groups with their size, type and assigned group IDs:

Group ID Description Size (in bytes) Modbus Base Address
0x1000 Voltages 104 30500
0x1001 Line Currents 56 30600
0x1002 Temperature 36 30700
0x1003 Powers 88 30800
0x1005 PFC Control Data 24 30900
0x1006 Status information 32 31000

5.4.1.5 Universal
These are the different groups with their size, type and assigned group IDs:

Group ID  Description Size (in bytes) Modbus Base Address
0x2001 Ethernet current settings 20 32600
0x2081 LED control 1 31100

Parameter List

The parameter list is organized in several group of parameter.

Each group of parameter is identified by a Group ID.

A few data specifies how and where the data is available or can be programmed.

Parameters settings values have a limited range. If a written value exceeds the minimum

and maximum allowable values, the written group of parameter will be omitted.

1/ Byte offset - Offset in bytes of the data into the Group of parameters
2/ Description - General description

3/ Units - Units depending of the type of data

4/ RVT - Applicable for the RVT 6 or 12. Some data are not available

for the basic standard RVT

5/ RVT3P - Applicable for the RVT 12 with 3 phase measurement. All

data are available into this full version of the RVT.

6/ Data type - Format

7/ Size in bytes - Depending on the data type

8/ Default value - Default value programmed as factory settings

9/ Min value - Minimum level allowed by this data

10/ Max value - Maximum level allowed by this data

11/ Modb @ - Base Modbus address where the data is located while

accessing through Modbus protocol
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5.5.1 Configuration (Universal)

5.5.1.1 Real Time Clock (GroupID = 0x0000)

gﬁ;’et Description Units ~ RVT RVT3P tDya;: E'yztee iS” \?iae“'t \'\//Ia:& . \'\//'aal‘ze '\@/')Odb
0 Hours Hour * Byte 1 0 0 23 40001
1 Minutes Minutes * Byte 1 0 0 59 40002
2 Seconds Seconds * Byte 1 0 0 59 40003
3 Year * Byte 1 109 0 255 40004
4 Month * Byte 1 1 1 12 40005
5 Day * Byte 1 1 1 31 40006

The Year O is defined as 1900 i.e. the year 2010 will be encoded as 110.

5.5.1.2 Modbus Data (GroupID = 0x0001)

gﬁ;’et Description ~ Units  RVT RVT3P tDya;: E'yztee iS” \?iae“'t \'\//'E:Ir; . \'\//'aal‘ze '\@/')Odb
D address c e ewe 1 b1 2 o0
1 NOT USED * * Byte 1 0 40102
? Modbus oY 9 1 9 40103
baud rate second * * Byte 1
3 parity * * Byte 1 0 0 2 40104
4 stop bits * * Byte 1 0 0 1 40105
The ‘Baud rate’ is defined as follows:
Value Description
1 300 bauds
2 600 bauds
3 1200 bauds
4 2400 bauds
5 4800 bauds
6 9600 bauds
7 19200 bauds
8 38400 bauds
9 57600 bauds

The ‘Parity’ is defined as follows:

Parity Signification
0 No parity

1 Even

2 Odd

RVT communication ¢ Data table 31



The ‘Stop Bits’ are defined as follows:

5.5.1.3 Ethernet Data (GroupID = 0x0002)

Value Description
0 1 stop bhit
1 2 stop bhit

(E;};:ge t Description Units RVT RVT3P tDya;: Eiyztee isn \?;LZUH \'\//;ITI e Max value gOdb
0 Static IP * Dword 4 192.168.1.40 O OXFFFFFFFF
address
4 Static IP mask * Dword 4 255.255.255.0 O OxFFFFFFFF
8 Static Gateway * Dword 4 0] 0 OxFFFFFFFF
IP address
12 NOT USED * Dword 4 0
16 NOT USED * Dword 4 0
20 DHCP client * Byte 1 1 0 0X01
enabled
The ‘DHCP client enabled’ is defined as follows:
Value Description
0 DHCP disabled
1 DHCP enabled
The IP addresses are expected to be provided in network order (big endian).
5.5.1.4 Touchscreen Calibration Data (GrouplD = 0x0004)
Byte — . Data _Size Default Min Modb
Offset Description Units RVT RVT3P type in value value Max value @
bytes
0 X factor O * * Dword 4 3868 0 OxFFFFFFFF 40401
4 Y factor O * * Dword 4 3686 0 OxFFFFFFFF 40403
8 X factor 1 * * Dword 4 162 0 OxFFFFFFFF 40405
12 Y factor 1 * * Dword 4 334 0 OxFFFFFFFF 40407
16 gilrl]t;ratlon X X ayte . 1 0 1 40409

The ‘Calibration Done’ is defined as follows:
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5.5.1.5 Backlight settings (GroupID = 0x0013)

Byte — . Data Sizein Default Min Max Modb
Offset Description Units RVT  RVT3P type bytes value value value @
0 Backlight %
percentage . . Byte 1 100 10 100 41901
5.5.1.6 Inputinformation (GroupID = 0x0014)
Byte — . Data Size in Min Max Modb
Offset Description Units RVT RVT3P type bytes value value @
0 NOT USED * * Word 2 31401
2 NOT USED * * Word 2 31402
4 Lock switch 0 1
status * * Byte 1 31403
The ‘Lock switch’ parameter is defined as follows:
Value Description
0 Unlock
1 Locked
5.5.2 Configuration (Access Protected)
5.5.2.1 Event Logging L1 (GroupID = 0x0100)
Note:
- Voltage loggings refers to ML1-ML2 in case of Connection type Line to Line and ML1-
N in case of Connection type L-N
- Current loggings refers to CT1 input
- Powersloggings refersto L1
Please refer to Appendix A7 of the RVT Manual for more information.
Byte RVT Data 2%  Default Min Modb
Y Description Units RVT in Max value
Offset 3P type value value @
bytes
0 Urms peak \Y * Float 4 0 0 9e6 30001
4 Accumulated peak s * Time/6 6 0:0:0:0:0: 0:0:0:0:0: 255:12:30:23:59:;5 30003
Urms duration bytes 0 0 9
10 Urms Lowest * Float 4 0 0 9e6 30006
14 Irms peak * * Float 4 0 0 9e6 30008
18 Accumulated peak s * * Time/6 6 0:0:0:0:0: 0:0:0:0:0: 255:12:30:23:59:;5 30010
Irms duration bytes 0 0 9
24 Irms Lowest A * * Float 4 0 0 9e6 30013
28 peak active power * Float 4 0 -1e9 1e9 30015
32 Accumulated peak s * Time/6 6 0:0:0:0:0: 0:0:0:0:0: 255:12:30:23:59:;5 30017
active power bytes 0 0 9

duration
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38 peak reactive var * Float 4 0 -1e9 1e9 30020
power
42 Accumulated peak s * Time/6 6 0:0:0:0:0: 0:0:0:0:0: 255:12:30:23:59:;5 30022
reactive power bytes 0 0 9
duration
48 peak missing var * Float 4 0 -1e9 1e9 30025
reactive power
52 Accumulated peak s * Time/6 6 0:0:0:0:0: 0:0:0:0:0: 255:12:30:23:59:55 30027
missing reactive bytes 0 0 9
power duration
58 peak apparent VA * Float 4 0 -1e9 1e9 30030
power
62 Accumulated peak s * Time/6 6 0:0:0:0:0: 0:0:0:0:0: 255:12:30:23:59:;5 30032
apparent power bytes 0 0 9
duration
68 peak THDU % * Float 4 0 0 1000 30035
72 Accumulated peak s * Time/6 6 0:0:0:0:0: 0:0:0:0:0: 255:12:30:23:59:;5 30037
THDU duration bytes 0 0 9
78 peak THDI % * Float 4 0 0 1000 30040
82 Accumulated peak s * Time/6 6 0:0:0:0:0: 0:0:0:0:0: 255:12:30:23:59:;5 30042
THDI duration bytes 0 0 9
The communication from the user to the RVT is limited to the reset of data, it means that
all the Group ID is transmitted with some data set to 0 and 0:0:0:0:0:0.
5.5.2.2 Event Logging L2 (GroupID = 0x0101)
Note:
- Voltage loggings refers to ML2-ML3 in case of Connection type Line to Line and ML2-
N in case of Connection type L-N
- Current loggings refers to CT2 input
- Powersloggings refersto L2
Please refer to Appendix A7 of the RVT Manual for more information.
Byte Data Size Default Mod
Y Description Units RVT RVT3P in Max value
Offset type value value b@
bytes
0 Urms peak \Y * * Float 4 0 0 9e6 30101
4 Accumulated peak s * * Time/6 6 0:0:0:0:0: 0:0:0:0:0: 255:12:30:23:59
Urms duration bytes 0 0 :59 30103
10 Urms Lowest * * Float 4 0 0 9e6 30106
14 Irms peak A * Float 4 0 0 9e6 30108
18 Accumulated peak s * Time/6 6 0:0:0:0:0: 0:0:0:0:0: 255:12:30:23:59
Irms duration bytes 0 0 :59 30110
24 Irms Lowest A * Float 4 0 9e6 30113
28 peak active power W * Float 4 0 1e9 30115
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32 Accumulated peak s * Time/6 6 0:0:0:0:0: 0:0:0:0:0: 255:12:30:23:59
active power bytes 0 0 :59
duration 30117
38 peak reactive var * Float 4 0 -1e9 1e9
power 30120
42 Accumulated peak s * Time/6 6 0:0:0:0:0: 0:0:0:0:0: 255:12:30:23:59
reactive power bytes 0 0 :59
duration 30122
48 peak missing var * Float 4 0 -1e9 1e9
reactive power 30125
52 Accumulated peak s * Time/6 6 0:0:0:0:0: 0:0:0:0:0: 255:12:30:23:59
missing reactive bytes 0 0 :59
power duration 30127
58 peak apparent VA * Float 4 0 -1e9 1e9
power 30130
62 Accumulated peak s * Time/6 6 0:0:0:0:0: 0:0:0:0:0: 255:12:30:23:59
apparent power bytes 0 0 :59
duration 30132
68 peak THDU % * Float 4 0 0 1000 30135
72 Accumulated peak s * Time/6 6 0:0:0:0:0: 0:0:0:0:0: 255:12:30:23:59
THDU duration bytes 0 0 :59 30137
78 peak THDI % * Float 4 0 0 1000 30140
82 Accumulated peak s * Time/6 6 0:0:0:0:0: 0:0:0:0:0: 255:12:30:23:59
THDI duration bytes 0 0 :59 30142
The communication from the user to the RVT is limited to the reset of data, it means that
all the Group ID is transmitted with some data set to 0 and 0:0:0:0:0:0.
5.5.2.3 Event Logging L3 (GroupID = 0x0102)
Note:
- Voltage loggings refers to ML3-ML1 in case of Connection type Line to Line and ML3-
N in case of Connection type L-N
- Current loggings refers to CT3 input
- Powersloggings refers to L3
Please refer to Appendix A7 of the RVT Manual for more information.
Byte Description Units RVT RVT3P Data Size Default Min value Max value Modb
Offset type in value @
bytes
0 Urms peak Vv * Float 4 0 0 9e6 30201
4 Accumulated s * Time 6 0:0:0:0:0:0 0:0:0:0:0:0 255:12:30:23:59:59 30203
peak Urms /6
duration bytes
10 Urms Lowest V * Float 4 0 0 9eb 30206
14 Irms peak A * Float 4 0 0 9e6 30208

RVT communication ¢ Data table 35



18

24
28

32

38

42

48

52

58

62

68

72

78
82

Accumulated
peak Irms
duration

Irms Lowest

peak active
power

Accumulated
peak active
power
duration

peak reactive
power

Accumulated
peak reactive
power
duration

peak missing
reactive
power

Accumulated
peak missing
reactive
power
duration

peak
apparent
power

Accumulated
peak
apparent
power
duration

peak THDU

Accumulated
peak THDU
duration

peak THDI

Accumulated
peak THDI
duration

var

var

VA

%

%

Time
/6

bytes
Float

Float

Time
/6
bytes

Float

Time
/6
bytes

Float

Time
/6
bytes

Float

Time
/6
bytes

Float

Time
/6
bytes

Float

Time
/6
bytes

0:0:0:0:0:0 0:0:0:0:0.0

0 0
0 -1e9

0:0:0:0:0:0 0:0:0:0:0:.0

0 -1e9

0:0:0:0:0:0 0:0:0:0:0.0

0 -1e9

0:0:0:0:0:0 0:0:0:0:0.0

0 -1e9

0:0:0:0:0:0 0:0:0:0:0.0

0 0

0:0:0:0:0:0 0:0:0:0:0.0

0 0
0:0:0:0:0:0 0:0:0:0:0.0

255:12:30:23:59:59

9eb
1e9

255:12:30:23:59:59

1e9

255:12:30:23:59:59

1e9

255:12:30:23:59:59

1e9

255:12:30:23:59:59

1000

255:12:30:23:59:59

1000
255:12:30:23:59:59

30210

30213
30215

30217

30220

30222

30225

30227

30230

30232

30235

30237

30240
30242

The communication from the user to the RVT is limited to the reset of data, it means that
all the Group ID is transmitted with some data set to 0 and 0:0:0:0:0:0.

5.5.2.4 Event Logging Total (GroupID = 0x0103)

Note:
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- Voltage loggings refers to the averaging of the voltage measurements on the 3
phases. In case of Connection type where only one voltage measurement is present,
please refer to the above Event Logging tables.

- Current loggings refers to the averaging of the current measurements on the 3
phases. In case of Connection type where only one current measurement is present,
please refer to the above Event Logging tables.

- Powers loggings refers to the power calculations on all phases.

Please refer to Appendix A7 of the RVT Manual for more information.

Size
Byte Description Units RVT RVT3P Data in Default Min value Max value Modb
Offset type value @
bytes
0 Urms L-L peak V * Float 4 0 0 9e6 30301
4 Accumulated S * Time 6 0:0:0:0:0:0 0:0:0:0:0:0 255:12:30:23:59:59 30303
peak Urms L-L /6
duration bytes
10 Urms L-L \Y * Float 4 0 0 9e6 30306
Lowest
14 Irms peak A * Float 4 0 0 9e6 30308
18 Accumulated S * Time 6 0:0:0:0:0:0 0:0:0:0:0:0 255:12:30:23:59:59 30310
peak Irms /6
duration bytes
24 Irms Lowest A * Float 4 0 0 9eb 30313
28 peak active w * * Float 4 0 -1e9 1e9 30315
power
32 Accumulated S * * Time 6 0:0:0:0:0:0 0:0:0:0:0:0 255:12:30:23:59:59 30317
peak active /6
power bytes
duration
38 peak reactive  var * * Float 4 0 -1e9 1e9 30320
power
42 Accumulated S * * Time 6 0:0:0:0:0:0 0:0:0:0:0:0 255:12:30:23:59:59 30322
peak reactive /6
power bytes
duration
48 peak missing var * * Float 4 0 -1e9 1e9 30325
reactive power
52 Accumulated S * * Time 6 0:0:0:0:0:0 0:0:0:0:0:0 255:12:30:23:59:59 30327
peak missing /6
reactive power bytes
duration
58 peak apparent VA * * Float 4 0 -1e9 1e9 30330
power
62 Accumulated S * * Time 6 0:0:0:0:0:0 0:0:0:0:0:0 255:12:30:23:59:59 30332
peak apparent /6
power bytes
duration

RVT communication ¢ Data table 37



68
72

78
82

88

92

98

102

108

112

118

122

128

132

138

peak THDU

Accumulated
peak THDU
duration

peak THDI

Accumulated
peak THDI
duration

peak Supplied
Active energy

Accumulated
peak Supplied
Active energy
duration

peak
Consumed
Active energy

Accumulated
peak
Consumed
Active energy
duration

peak Inductive
Reactive
energy

Accumulated
peak Inductive
Reactive
energy
duration

peak
Capacitive
Reactive
energy

Accumulated
peak
Capacitive
Reactive
energy
duration

peak Total
Apparent
energy

Accumulated
peak Total
Apparent
energy
duration

peak frequency
max

%

%

var

var

VA

Hz

Float

Time
/6

bytes
Float

Time
/6
bytes

Float

Time
/6
bytes

Float

Time
/6
bytes

Float

Time
/6
bytes

Float

Time
/6
bytes

Float

Time
/6
bytes

Float

0
0:0:0:0:0:.0

0
0:0:0:0:0:.0

0:0:0:0:0:.0

0:0:0:0:0:.0

0:0:0:0:0:.0

0:0:0:0:0:.0

0:0:0:0:0:.0

40

0
0:0:0:0:0:.0

0
0:0:0:0:0:.0

0:0:0:0:0:.0

0:0:0:0:0:.0

0:0:0:0:0:.0

0:0:0:0:0:.0

0:0:0:0:0:.0

40

1000
255:12:30:23:59:59

1000
255:12:30:23:59:59

1e9

255:12:30:23:59:59

1e9

255:12:30:23:59:59

1e9

255:12:30:23:59:59

1e9

255:12:30:23:59:59

1e9

255:12:30:23:59:59

70

30335
30337

30340
30342

30345

30347

30350

30352

30355

30357

30360

30362

30365

30367

30370
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142 Accumulated

peak frequency

max duration

S

148 peak frequency Hz
min

152 Accumulated

peak frequency

min duration

S

Time
/6
bytes

Float

Time
/6
bytes

6

6

0:0:0:0:0:0 0:0:0:0:0:0 255:12:30:23:59:59 30372

70

40 70

30375

0:0:0:0:0:0 0:0:0:0:0:0 255:12:30:23:59:59 30377

The communication from the user to the RVT is limited to the reset of data, it means that
all the Group ID is transmitted with some data set to 0 and 0:0:0:0:0:0.

5.5.2.5 Event Logging Temperature (GroupID = 0x0104)

Size
Byte Description  Units RVT RVT3P Data in Default Min value Max value Modb
Offset type value @
bytes
0] peak °C/°F Float 4 -40 -40 150 30401
Temperature
max T1
4 Accumulated S Time 6 0:0:0:0:0:0 0:0:0:0:0:0 255:12:30:23:59:59 30403
Temperature /6
max T1 bytes
duration
10 peak °C/°F Float 4 150 -40 150 30406
Temperature
min T1
14 Accumulated °C/°F Time 6 0:0:0:0:0:0 0:0:0:0:0:0 255:12:30:23:59:59 30408
Temperature /6
min T1 bytes
duration
20 peak S Float 4 -40 -40 150 30411
Temperature
max T2
24 Accumulated °C/°F Time 6 0:0:0:0:0:0 0:0:0:0:0:0 255:12:30:23:59:59 30413
Temperature /6
max T2 bytes
duration
30 peak °C/°F Float 4 150 -40 150 30416
Temperature
min T2
34 Accumulated S Time 6 0:0:0:0:0:0 0:0:0:0:0:0 255:12:30:23:59:59 30418
Temperature /6
min T2 bytes
duration
40 peak °C/°F Float 4 -40 -40 150 30421
Temperature
max T3
44 Accumulated S Time 6 0:0:0:0:0:0 0:0:0:0:0:0 255:12:30:23:59:59 30423
Temperature /6
max T3 bytes
duration
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50

54

60

64

70

74

80

84

90

94

100

104

110

114

peak
Temperature
min T3

Accumulated
Temperature
min T3
duration

peak
Temperature
max T4

Accumulated
Temperature
max T4
duration

peak
Temperature
min T4

Accumulated
Temperature
min T4
duration

peak
Temperature
max T5

Accumulated
Temperature
max T5
duration

peak
Temperature
min T5

Accumulated
Temperature
min T5
duration

peak
Temperature
max T6

Accumulated
Temperature
max T6
duration

peak
Temperature
min T6

Accumulated
Temperature
min T6
duration

°C/°F

°C/°F

°C/°F

°C/°F

°C/°F

°C/°F

°C/°F

Float

Time
/6
bytes

Float

Time
/6
bytes

Float

Time
/6
bytes

Float

Time
/6
bytes

Float

Time
/6
bytes

Float

Time
/6
bytes

Float

Time
/6
bytes

150

0:0:0:0:0:.0

0:0:0:0:0:.0

150

0:0:0:0:0:.0

0:0:0:0:0:.0

150

0:0:0:0:0:.0

0:0:0:0:0:.0

150

0:0:0:0:0:.0

0:0:0:0:0:.0

0:0:0:0:0:.0

0:0:0:0:0:.0

0:0:0:0:0:.0

0:0:0:0:0:.0

0:0:0:0:0:.0

0:0:0:0:0:.0

150

255:12:30:23:59:59

150

255:12:30:23:59:59

150

255:12:30:23:59:59

150

255:12:30:23:59:59

150

255:12:30:23:59:59

150

255:12:30:23:59:59

150

255:12:30:23:59:59

30426

30428

30431

30433

30436

30438

30441

30443

30446

30448

30451

30453

30456

30458
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120

124

130

134

140

144

150

154

peak
Temperature
max T7

Accumulated S
Temperature
max T7

duration

peak
Temperature
min T7

Accumulated S
Temperature
min T7

duration

peak
Temperature
max T8

Accumulated S
Temperature
max T8

duration

peak
Temperature
min T8

Accumulated S
Temperature
min T8

duration

°C/°F

°C/°F

°C/°F

°C/°F

Float 4

Time 6
/6
bytes

Float 4

Time 6
/6
bytes

Float 4

Time 6
/6
bytes

Float 4

Time 6
/6
bytes

0:0:0:0:0:.0

150

0:0:0:0:0:.0

0:0:0:0:0:.0

150

0:0:0:0:0:.0

0:0:

0:0:

0:0:

0:0:

0:0:0:0

0:0:0:0

0:0:0:0

0:0:0:0

150

255:12:30:23:59:59

150

255:12:30:23:59:59

150

255:12:30:23:59:59

150

255:12:30:23:59:59

30461

30463

30466

30468

30471

30473

30476

30478

5.5.2.6 Energy (GroupID = 0x0105)

The communication from the user to the RVT is limited to the reset of data, it means that
all the Group ID is transmitted with some data set to 0 and 0:0:0:0:0:0.

Byte o . Data Size in Min Max Modb

Offset Description Units RVT RVT3P type bytes value  value @

0 Supplied Active Wh * Float 4 -lel2 lel2 42001
energy L1

4 Supplied Active Wh * Float 4 -lel2 lel2 42003
energy L2

8 Supplied Active Wh * Float 4 -1lel2 lel2 42005
energy L3

12 Supplied Active Wh * Float 4 -lel2 lel2 42007
energy

16 Consumed Active Wh * Float 4 -lel? lel? 42009
energy L1

20 Consumed Active Wh * Float 4 -lel? lel? 42011
energy L2

24 Consumed Active Wh * Float 4 -lel? lel? 42013

energy L3
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28 Consumed Active Wh * Float 4 -lel2 lel2 42015

energy

32 Total Active energy Wh * Float 4 -lel2 lel2 42017

36 Inductive Reactive varh * Float 4 -lel? lel? 42019
energy L1

40 Inductive Reactive  varh * Float 4 -lel2 lel2 42021
energy L2

44 Inductive Reactive  varh * Float 4 -lel2 lel2 42023
energy L3

48 Capacitive Reactive varh * Float 4 -lel2 lel2 42025
energy L1

52 Capacitive Reactive varh * Float 4 -lel2 lel2 42027
energy L2

56 Capacitive Reactive varh * Float 4 -lel2 lel2 42029
energy L3

60 Total Reactive varh * Float 4 -lel2 lel2 42031
energy

64 Total Apparent VAh * Float 4 -lel2 lel2 42033
energy L1

68 Total Apparent VAh * Float 4 -lel2 lel2 42035
energy L2

72 Total Apparent VAh * Float 4 -lel2 lel2 42037
energy L3

76 Total Apparent VAh * Float 4 -lel2 lel2 42039
energy

The communication from the user to the RVT is limited to the reset of data, it means that
all the Group ID is transmitted with some data set to 0 and 0:0:0:0:0:0.

5.5.2.7 Installation Settings 2 (GroupID = 0x0106)

Byte N . Data Sizein Default Min Max Modb
Offset Description Units RVT RVT3P type bytes value value value @

0 C/k 1Ph A * Float 4 1 0.01 5 42101
4 C/k 3Ph A * * Float 4 1 0.01 5 42103
8 Qstep 1Ph var * Float 4 50000 10 100e6 42105
12 Qstep 3Ph var * * Float 4 50000 10 100e6 42107
16 Phase Shift ° * * Float 4 90 -179 180 42109
20 size output 1 Step * * Byte 1 1 0 9 42111
21 size output 2 Step * * Byte 1 1 0 9 42112
22 size output 3 Step * * Byte 1 1 0 9 42113
23 size output 4 Step * * Byte 1 1 0 9 42114
24 size output 5 Step * * Byte 1 1 0 9 42115
25 size output 6 Step * * Byte 1 1 0 9 42116
26 size output 7 Step * * Byte 1 1 0 9 42117
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27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

45

46

47

size output 8
size output 9
size output 10
size output 11
size output 12
Status output 1
Status output 2
Status output 3
Status output 4
Status output 5
Status output 6
Status output 7
Status output 8
Status output 9
Status output 10
Status output 11
Status output 12

RedirectCTInput
L1

RedirectCTInput
L2

RedirectCTInput
L3

Phase rotation

Step
Step
Step
Step
Step

*

*

*

Byte 1
Byte 1
Byte 1
Byte 1
Byte 1
Byte 1
Byte 1
Byte 1
Byte 1
Byte 1
Byte 1
Byte 1
Byte 1
Byte 1
Byte 1
Byte 1
Byte 1

1
Byte

1
Byte

1
Byte
Byte 1

0

o] ol 0o O O O O O O O O o ol ol ol o o

o

0

0

o, oy »y, o1, g1y o,y o1y g1 O G| O O ©| © O ©O| ©

1

42118
42119
42120
42121
42122
42123
42124
42125
42126
42127
42128
42129
42130
42131
42132
42133
42134

42135

42136

42137
42138

Bidirectional update is necessary to let the user set the data in manual mode and retrieve
calculated value after auto commissioning.

The ‘Output status’ parameter is defined as follows:

Value Description
0 Fixed OFF

1 1Ph L1

2 1Ph L2

3 1Ph L3

4 3Ph

5 Fixed ON
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5.5.2.8 Status information (GroupID = 0x0107)

Byte — . Data Sizein Default Min Max Modb

Offset Description Units RVT RVT3P type bytes value value value @

0 Add step status * Byte 1 o 0 1 42201
1Ph L1

1 Add step status * Byte 1 0 0 1 42202
1Ph L2

2 Add step status * Byte 1 o 0 1 42203
1Ph L3

3 Add step status * * Byte 1 0 0 1 42204
3Ph

4 Remove step * Byte 1 0 0 1 42205
status 1Ph L1

5 Remove step * Byte 1 0 0 1 42206
status 1Ph L2

6 Remove step * Byte 1 0 0 1 42207
status 1Ph L3

7 Remove step * * Byte 1 0 0 1 42208
status 3Ph

8 Next relay status * * Word 2 0 0 Ox3FFF 42209

10 Step sizein MAN Steps * * Word 2 0 0 500 42210
mode 1Ph L1

12 Step sizein MAN Steps * * Word 2 0 0 500 42211
mode 1Ph L2

14 Step sizein MAN Steps * * Word 2 0 0 500 42212
mode 1Ph L3

16 Step sizein MAN Steps * * Word 2 0 0 500 42213
mode 3Ph

18 Address Low * * 64 8 0 0] OxFFF... 42214
External bits
temperature
probe 1

26 Address High * * 64 8 0] 0] OxFFF... 42218
External bits
temperature
probe 1

34 Address Low * * 64 8 0] 0] OxFFF... 42222
External bits
temperature
probe 2

42 Address High * * 64 8 0 0] OxFFF... 42226
External bits
temperature
probe 2

50 Address Low * * 64 8 0 0] OxFFF... 42230
External bits
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temperature

probe 3

58 Address High * * 64 8 o 0] OxFFF... 42234
External bits
temperature
probe 3

66 Address Low * * 64 8 0 0 OxFFF... 42238
External bits
temperature
probe 4

74 Address High * * 64 8 o 0] OxFFF... 42242
External bits
temperature
probe 4

82 Address Low * * 64 8 0 0] OxFFF... 42246
External bits
temperature
probe 5

90 Address High * * 64 8 0 0 OxFFF... 42250
External bits
temperature
probe 5

98 Address Low * * 64 8 0 0] OxFFF... 42254
External bits
temperature
probe 6

106 Address High * * 64 8 o 0] OxFFF... 42258
External bits
temperature
probe 6

114 Address Low * * 64 8 0 0] OxFFF... 42262
External bits
temperature
probe 7

122 Address High * * 64 8 o 0] OxFFF... 42266
External bits
temperature
probe 7

130 Address Low * * 64 8 0 0 OxFFF... 42270
External bits
temperature
probe 8

138 Address High * * 64 8 o 0] OxFFF... 42274
External bits
temperature
probe 8
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The ‘Add step status’ parameter is defined as follows:

Value Description
0 No change
1 Ask for at least 1 more step

The ‘Remove step status’ parameter is defined as follows:

Value Description
0 No change
1 Ask for at least 1 more step

These step statuses are updated according to the Auto mode or Manual mode.

Value Description
0 Relay to open
1 Relay to close

The ‘Next relay Status’ parameter is defined as follows:

Bit used Output relay

Bit O 1

Bit 1 2

Bit 2 3

Bit 3 4

Bit 4 5

Bit5 6

Bit 6 7

Bit7 8

Bit 8 9

Bit9 10

Bit 10 11

Bit 12 Alarm
Bit 13 Fan

Bit 14 Not used
Bit 15 Not used
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5.5.2.9 Alarm Logging (GroupID = 0x0109)

Byte — . Data Sizein Default . Modb
Offset Description  Units RVT RVT3P type bytes value Min value Max value @
0 Buffer O Alarm  * * Byte 1 0 0 9 42301
Type
1 Timestamp s * Time 6 0:0:0:0:0:0 0:0:0:0:0:0 255:12:30:23:59:59 42302
of alarmin /6
buffer 0 bytes
7 Buffer 1 Alarm  * * Byte 1 0 0 9 42305
Type
8 Timestamp s * Time 6 0:0:0:0:0:0 0:0:0:0:0:0 255:12:30:23:59:59 42306
ofalarmin /6
buffer 1 bytes
14 Buffer 2 Alarm  * * Byte 1 0 0 9 42309
Type
15 Timestamp s * Time 6 0:0:0:0:0:0 0:0:0:0:0:0 255:12:30:23:59:59 42310
ofalarmin /6
buffer 2 bytes
21 Buffer 3 Alarm  * * Byte 1 0 0 9 42313
Type
22 Timestamp s * Time 6 0:0:0:0:0:0 0:0:0:0:0:0 255:12:30:23:59:59 42314
ofalarmin /6
buffer 3 bytes
28 Buffer 4 Alarm  * * Byte 1 0 0 9 42317
Type
29 Timestamp s * Time 6 0:0:0:0:0:0 0:0:0:0:0:0 255:12:30:23:59:59 42318
ofalarmin /6
buffer 4 bytes
35 Buffer index * * Byte 1 0 0 5 42321

This table contains the alarm messages and the time stamp of their occurrences.

There is a circular buffer where both information are stored

- Kind of alarm logged.

- Time stamp.

This buffer may contain until 5 consecutive alarms.

A buffer index points to the eldest alarm logged.

When the buffer is full, the eldest alarm in the buffer is overwritten with the new one and

the index is incremented.

The alarm type is defined as follows:

Value Type Description
0] No alarm This alarm buffer is unused for now
1 Protection cos j Insufficient available reactive power

RVT communication ¢ Data table 47



© o N o g b W N

Protection Temp Sensor
Protection U Max

Protection T Max

Temperature sensor lost while monitoring
Overvoltage detection

Internal temperature threshold reached

Protection External T Max Temperature sensor threshold reached

Protection | Max

Protection THDU

Protection External

Protection U Min

Over current detection
THDU threshold reached
External input protection activated

Under voltage detection

5.5.3 Configuration (RVT Specific)

5.5.3.1 Bank Settings (GroupID = 0x0801)

gﬁ;’e . Description  Units RVT RVT3P tDya;: E'yztee iS” \?iae“'t \'\//Ia:& . \'\//'aal‘ze '\@/')Odb
0 V nominal \ * * Float 4 400 10 9e6 42801
4 V scale * * Float 4 1.0 0.1 10000 42803
8 1Ph/3Ph/3Ph- 1 1 0 7

N * * Byte 42805
9 Lin / Circ * * Byte 1 1 0 1 42806
10 Prog/direct * * Byte 1 1 0 1 42807
11 Normal / 1 1 0 1

Integral * * Byte 42808
12 NOT USED * * Byte 1 0 42809
13 delay ON Sec * * Dword 4 40 1 64800 42810
17 delay OFF Sec * * Dword 4 40 1 64800 42812
21 Delay reset Sec * * Dword 4 3 1 64800 42814

The ‘1Ph/3Ph/3Ph-N’ parameter is defined as follows:

Value

Description

N o o A WD

1Ph-1LL1
3Ph-1LL1
3Ph-1LN1
3Ph-3LL3
3Ph-3LL2
3Ph-3LN3
3Ph-1LL3
3Ph-1LN3
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The ‘Linear/Circular parameter is defined as follows:

Value Description
0 Linear
1 Circular

The ‘Progressive/Direct’ parameter is defined as follows:

Value Description
0 Progressive
1 Direct

The ‘Normal/Integral’ parameter is defined as follows:

Value Description
0] Normal
1 Integral

5.5.3.2 1/0 (GrouplD = 0x0802)

Byte Data Sizein Default Min Max Modb

Offset Description  Units RVT RVTSP type bytes value value value @

0 Language * * Byte 1 0 0 4 42901

1 Temperature * * Byte 1 0 0 1 42902
unit

2 Mode * * Byte 1 0 0 2 42903

3 Bank settings Unlocked/ * * Byte 1 0 0 1 42904
lock Locked

4 NOT USED * * Byte 1 100 42905

The ‘Language parameter’ is defined as follows:

Value Description
0 English

1 French

2 Deutsch

3 Spanish

4 Chinese

The ‘Temperature unit’ parameter is defined as follows:

Value Description
0 °C
1 °F
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The ‘Mode’ parameter is defined as follows:

Value Description
0 Auto

1 Manual

2 Set

The ‘Bank Settings Lock’ parameter is defined as follows:

Value Description
0 Unlocked
1 Locked

5.5.3.3 Protection (alarm relay n°1) (GroupID = 0x0803)

Byte - . Data Sizein Default Min Max Modb
Offset Description  Units  RVT RVT3P type bytes value value value @
0 V min prot. \ * * Float 4 90 5 9e6 43001
4 V max prot. \Y * * Float 4 480 5 9eb6 43003
8 Tlmaxprot. °Cor * * Float 4 40 -40 150 43005
°F
12 T2 max prot. °Cor * * Float 4 40 -40 150 43007
°F
16 T3 max prot. °Cor * * Float 4 40 -40 150 43009
°F
20 T4 max prot. °Cor * * Float 4 40 -40 150 43011
°F
24 TS5 max prot. °Cor * * Float 4 40 -40 150 43013
°F
28 T6é max prot. °Cor * * Float 4 40 -40 150 43015
°F
32 T7 max prot. °Cor * * Float 4 40 -40 150 43017
°F
36 T8 max prot. °Cor * * Float 4 40 -40 150 43019
°F
40 THDV max % * * Float 4 10 0.5 1000 43021
prot.
44 Irms max A * * Float 4 1 0.1 9eb 43023
prot.
48 Ext. prot. * * Byte 1 0 0 1 43025
49 V min Enable * * Byte 1 0 0 1 43026
50 V max Enable * * Byte 1 0 0 1 43027
51 T1 max * * Byte 1 0 0 1 43028
Enable.
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52 T2 max * * Byte 1 0 0 1 43029

Enable.

53 T3 max * * Byte 1 0] 0] 1 43030
Enable.

54 T4 max * * Byte 1 0] 0 1 43031
Enable.

55 T5 max * * Byte 1 0] 0] 1 43032
Enable.

56 T6 max * * Byte 1 0] 0 1 43033
Enable.

57 T7 max * * Byte 1 0] 0 1 43034
Enable.

58 T8 max * * Byte 1 0] 0] 1 43035
Enable.

59 THDV max * * Byte 1 0] 0 1 43036
Enable.

60 Irms max * * Byte 1 0 0 1 43037
Enable.

61 Ext. Prot. * * Byte 1 0] 0 1 43038
Alarm

The External protection parameter is defined as follows:

Value Description
0 Disabled
1 Enabled

The External protection Alarm parameter is defined as follows:

Value Description
0 Disconnection & alarm
1 Disconnection only

5.5.3.4 Warning (warning/fan relay) (GrouplID = 0x0804)

gﬁ;’e . Description  Units RVT RVT3P tDya;: E'yztee iS” \?iae“'t \'\//Ia:& . \'\//'aal‘ze '\@/')Odb
° &Z;::ng ' x Float ’ 90 5 %6 3101
’ m:i?ng ' x % Float ’ 480 5 %6 3103
’ I;nm st (F: T Float * 40 40 10 43108
N sznmax e (F: T Float * 40 40 B0 43107
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16

20

24

28

32

36

40

44

48
49
50
51

52

53

54

55

56

57

58

59

60

T3 max start
fan

T4 max start
fan

T5 max start
fan

T6 max start
fan

T7 max start
fan

T8 max start
fan

THDV max
warning

Irms max
warning

NOT USED

V min Enable

V max Enable

T1 max
Enable.

T2 max
Enable.

T3 max
Enable.

T4 max
Enable.

T5 max
Enable.

T6 max
Enable.

T7 max
Enable.

T8 max
Enable.

THDV max
Enable.

Irms max
Enable.

°Cor
°F

°Cor
°F

°Cor
°F

°Cor
°F

°Cor
°F

°Cor
°F

%

Float

Float

Float

Float

Float

Float

Float

Float
Byte
Byte
Byte

Byte

Byte

Byte

Byte

Byte

Byte

Byte

Byte

Byte

Byte

40

40

40

40

40

40

10

150

150

150

150

150

150

300

9e6

43109

43111

43113

43115

43117

43119

43121

43123
43125
43126
43127

43128

43129

43130

43131

43132

43133

43134

43135

43136

43137
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5.5.3.5 Event Logging Settings (GrouplD = 0x0805)

Byte — . Data Sizein Default Min Max Modb

Offset Description Units RVT RVT3P type bytes value value value @

0 Vrms Threshold V * * Float 4 1000 10 9e6 43201

4 Irms Threshold A * * Float 4 1000 0 9e6 43203

8 Total active W * * Float 4 1le6 0] 1e9 43205
power threshold

12 Line active power W * * Float 4 le6 0 1e9 43207
threshold

16 Total reactive var * * Float 4 1e6 0 1e9 43209
power threshold

20 Line reactive var * * Float 4 1e6 0 1e9 43211
power threshold

24 Total missing var * * Float 4 le6 0 1e9 43213
reactive power
threshold

28 Line missing var * * Float 4 le6 0 1e9 43215
reactive power
threshold

32 Total apparent VA * * Float 4 le6 0 1e9 43217
power threshold

36 Line apparent VA * * Float 4 le6 0 1e9 43219
power threshold

40 THDV threshold % * * Float 4 30 0 1000 43221

44 THDI threshold % * * Float 4 100 0 1000 43223

48 Supplied Active  Wh * Float 4 le6 0 1e9 43225
energy threshold

52 Consumed Wh * Float 4 1e6 0 1e9 43227
Active energy
threshold

56 Inductive reactive varh * Float 4 1e6 0 1e9 43229
energy threshold

60 Capacitive varh * Float 4 1le6 0 1e9 43231
reactive energy
threshold

64 Apparent energy VAh * Float 4 le6 0 1e9 43233
threshold

68 frequency max Hz * * Float 4 65 40 70 43235
threshold

72 frequency min Hz * * Float 4 45 40 70 43237
threshold

76 temperature T1 °Cor * * Float 4 150 -40 150 43239
threshold max °F

80 temperature T1 °Cor * * Float 4 -40 -40 150 43241
threshold min °F
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84 temperature T2 °Cor Float 4 150 -40 150 43243
threshold max °F

88 temperature T2 °Cor Float 4 -40 -40 150 43245
threshold min °F

92 temperature T3 °Cor Float 4 150 -40 150 43247
threshold max °F

96 temperature T3 °Cor Float 4 -40 -40 150 43249
threshold min °F

100 temperature T4 °Cor Float 4 150 -40 150 43251
threshold max °F

104 temperature T4 °Cor Float 4 -40 -40 150 43253
threshold min °F

108 temperature TS5 °Cor Float 4 150 -40 150 43255
threshold max °F

112 temperature T5 °Cor Float 4 -40 -40 150 43257
threshold min °F

116 temperature T6 °Cor Float 4 150 -40 150 43259
threshold max °F

120 temperature T6 °Cor Float 4 -40 -40 150 43261
threshold min °F

124 temperature T7 °Cor Float 4 150 -40 150 43263
threshold max °F

128 temperature T7 °Cor Float 4 -40 -40 150 43265
threshold min °F

132 temperature T8 °Cor Float 4 150 -40 150 43267
threshold max °F

136 temperature T8 °Cor Float 4 -40 -40 150 43269
threshold min °F

5.5.3.6 Installation Settings 1 (GroupID = 0x0806)

Byte — . Data Sizein Default Min Max Modb

Offset Description Units RVT RVT3P type bytes value value value @

0 CT scaling * Float 4 1 0.1 10000 43301

4 NOT USED Float 4 1 43303

8 NOT USED Float 4 1 43305

5.5.3.7 User Settings (GroupID = 0x0807)

Byte Description Units RVT RVT3P Data Sizein Default Min Max Modb

Offset type bytes value value value @

0] Target cos j Float 4 1 0.7 1.3 43401

4 Night cos j Float 4 1 0.7 1.3 43403

8 Regenerative Float 4 -1 -1.3 -0.7 43405
COoS j

12 Night Reg cos j Float 4 -1 -1.3 -0.7 43407

16 alarm delay Sec Dword 4 360 1 64800 43409
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20 alarm reset Sec * * Dword 4 1 1 64800 43411

delay
24 alarm cos j * * Float 4 1 0.7 1.3 43413
28 Night cos j * * Byte 1 0 0 1 43415
Enable
29 Regenerative * * Byte 1 0 0 1 43416

cos J Enable

30 NOT USED * * Byte 1 0 43417

The Power factor or cos j format is defined as follows:

P>=0: 0.0 to 0.5to 1.0 inductive value=0.0...0.5...1.0
1.0 to 0.5 to 0.0 capacitive value=1.0...15...2.0

P<O: -0.0 to -0.5 to -1.0 inductive value=-0.0...-05...-1.0
-1.0 to -0.5 to -0.0 capacitive value=-10...-1.5... -2.0

Positive values are for passive loads. Negative values represent regenerative mode.

5.5.3.8 ID (GrouplD = 0x0808)

Byte Description Units RVT RVT3P Data Sizein Default Min Max value Modb

Offset type bytes value value @

0 Serial number * * Dword 4 0 OXFFFFFFFF 43501
low

4 Serial number * * Dword 4 0 OXFFFFFFFF 43503
high

8 Article number * * Dword 4 0 OXFFFFFFFF 43505

12 RVT relay * * Byte 1 6 12 43507
number

13 RVT model * * Byte 1 0 1 43508
(RVT/RVT3P)

14 ABB IDnrl * * Byte 1 0 OxFF 43509

15 ABB IDnr2 * * Word 2 0 OXFFFF 43510

17 ABB IDnr3 * * Dword 4 0 OXFFFFFFFF 43511

21 Soft Version * * Dword 4 0 OXFFFFFFFF 43513

25 Internal * * Float 4 85 0 120 43515
Temperature
protection

29 ProductID O * * Word 2 0 OXFFFF 43517

31 ProductID 1 * * Word 2 0 OXFFFF 43518

33 Product ID 2 * * Word 2 0 OXFFFF 43519

35 Product ID 3 * * Word 2 0 OXFFFF 43520

37 Product ID 4 * * Word 2 0 OXFFFF 43521

39 ProductID 5 * * Word 2 0 OXFFFF 43522
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41 Product ID 6 * * Word 2 0 OxFFFF 43523
43 ProductID 7 * * Word 2 0 OxFFFF 43524
45 Product ID 8 * * Word 2 0 OxFFFF 43525
47 ProductID 9 * * Word 2 0 OxFFFF 43526
49 Product ID 10 * * Word 2 0 OxFFFF 43527
51 Product Type O * * Word 2 0 OxFFFF 43528
53 Product Type 1 * * Word 2 0 OxFFFF 43529
55 Product Type 2 * * Word 2 0 OxFFFF 43530
This group ID is a read-only group of parameters.
The ‘RVT model’ parameter is defined as follows:
Value Description
0 RVT version
1 RVT 3-phase version
5.5.3.9 Status information (GroupID = 0x0809)
Byte Description Units RVT RVT3P Data Sizein Default Min Max Modb
Offset type bytes value value value @
0 Communication * * Byte 1 0 0 1 32501
lock status
1 NOT USED * * Byte 1 0 32502
2 NOT USED * * Byte 1 0 32503
3 NOT USED * * Byte 1 0 32504
4 NOT USED * * Byte 1 0 32505
5 NOT USED * * Byte 1 0 32506
6 NOT USED * * Byte 1 0 32507
7 NOT USED * * Byte 1 0 32508
8 NOT USED * * Byte 1 0 32509

The ‘Communication lock status’ parameter is defined as follows:

Value Description
0 Unlocked
1 Locked

5.5.4 Measurement

5.5.4.1 Voltage (GroupID = 0x1000)
The data provided in this table depends on the connection type of the voltage

measurement inputs to the RVT. Non connected inputs will give not applicable (n.a.)
results. Please refer to Appendix A7 of the RVT Manual for more information.
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Connection type:

1Ph-1LL1, 3Ph-1LL1, and 3Ph-1LL3

gﬁ;’e . Description Units RVT RVT3P tDya;: E'yztee iS” \'\//Ia:& . \'\//'aal‘ze '\@/')Odb
0 na 30501
4 RMSvoltage L-L Vv * = Float 4 10 9,00E+06 30503
8 na 30505
12 na 30507
16 na 30509
20 na 30511
24 na 30513
28 na 30515
32 na 30517
36 Sgﬂgg?f_?_tal v s Float 4 10 9,00E+06 30519
40 na 30521
44 na 30523
48 na 30525
52 na 30527
56 na 30529
60 na 30531
64 na 30533
68 Voltage THDL-L %  * = Float 4 0 1000 30535
72 na 30537
76 na 30539
80 na 30541
84 na 30543
88 na 30545
92 na 30547
96 Frequency Hz * * Float 4 45 75 30549
100 na 30551
Connection type: 3Ph-1LN1
gﬁ;’e . Description Units RVT RVT3P tDya;: E'yztee isn \'\/Aa:& . \'\//'aal‘ze '\@/')Odb
0 na 30501
4 RMSvoltage LN Vv *  * Float 4 10 9,00E+06 30503
8 na 30505
12 na 30507
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16 n.a. 30509
20 n.a. 30511
24 n.a. 30513
28 n.a. 30515
32 n.a. 30517
36 Sgﬂgg?fnl\fa' v s Float 9,00E+06 30519
40 n.a. 30521
44 n.a. 30523
48 n.a. 30525
52 n.a. 30527
56 n.a. 30529
60 n.a. 30531
64 n.a. 30533
68 Voltage THD L-N % * * Float 1000 30535
72 n.a. 30537
76 n.a. 30539
80 n.a. 30541
84 n.a. 30543
88 n.a. 30545
92 n.a. 30547
96 Frequency Hz * * Float 45 75 30549
100 n.a. 30551
Connection type: 3Ph-3LL3, 3Ph-3LL2, and 3Ph-3LN3
gﬁ;’e . Description Units RVT RVT3P tDya;: E'yztee isn \'\//Ia:& . \'\//'aal‘ze '\@/')Odb
0 RMS voltage L1-L2 Vv * Float 4 10 9eb6 30501
4 RMS voltage L2-L3 \Y * Float 4 10 9eb 30503
8 RMS voltage L3-L1 V * Float 4 10 9eb6 30505
- *
12 Iotal RMS voltageL- V Coat 4 10 966 20507
16 RMS voltage L1-N \Y * Float 4 10 9eb 30509
20 RMS voltage L2-N \Y * Float 4 10 9e6 30511
24 RMS voltage L3-N \Y * Float 4 10 9e6 30513
- *
28 Lotal RMS voltageL- V Coat 4 10 96 -
*
32 EllJ_rBamental voltage V Coat 4 10 96 ro517
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36 Fundamental voltage V * 4

L2-L3 Float 10 %6 30519
40 Fundamental voltage V * 4

L3-L1 Float 10 96 30521
44 Total Fundamental \Y * 4

voltage L-L Float 10 %6 30523
48 Fundamental voltage V * 4

L1-N Float 10 %6 30505
52 Fundamental voltage V * 4

L2-N Float 10 96 30527
56 Fundamental voltage V * 4

L3-N Float 10 96 30509
60 Total Fundamental V * 4

voltage L-N Float 10 96 30531
64 Voltage THD L1-L2 % * Float 4 0 1000 30533
68 Voltage THD L2-L.3 % * Float 4 0 1000 30535
72 Voltage THD L3-L1 % * Float 4 0 1000 30537
76 Total THD L-L % * Float 4 0 1000 30539
80 Voltage THD L1-N % * Float 4 0 1000 30541
84 Voltage THD L2-N % * Float 4 0 1000 30543
88 Voltage THD L3-N % * Float 4 0 1000 30545
92 Total THD L-N % * Float 4 0 1000 30547
96 Frequency Hz * Float 4 45 75 30549
100 Voltage imbalance % * Float 4 0 300 30551

Connection type: 3Ph-1LN3

Byte — . Data Size in Min Max Modb
Offset Description Units RVT RVT3P type bytes value  value @
0 n.a. 30501
4 n.a. 30503
8 n.a. 30505
12 n.a. 30507
16 n.a. 30509
20 RMS voltage L-N \% * Float 4 10 9,00E+06 30511
24 n.a. 30513
28 n.a. 30515
32 n.a. 30517
36 n.a. 30519
40 n.a. 30521
44 n.a. 30523
48 n.a. 30525
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Fundamental

52 voltage L-N * Float 10 9,00E+06 30527
56 n.a. 30529
60 n.a. 30531
64 n.a. 30533
68 n.a. 30535
72 n.a. 30537
76 n.a. 30539
80 n.a. 30541
84 Voltage THD L-N * Float 0 1000 30543
88 n.a. 30545
92 n.a. 30547
96 Frequency Hz * Float 45 75 30549
100 n.a. 30551
5.5.4.2 Line Currents (GroupID = 0x1001)
gﬁ;’e . Description Units RVT RVT3P tDya;: E'yztee isn \'\//'6:{; . \'\//'aal‘ze '\@/')Odb
0 RMS line current L1 A * * Float 4 0 9e6 30601
4 RMS linecurrentL2 A * Float 4 0 9e6 30603
8 RMS linecurrentL3 A * Float 4 0 9e6 30605
i *
- ijzniMS e g Float ) 0 %6 30607
16 RMS neutral current A * Float 0] 9e6 30609
i * *
® ES?rZinln aine Float 0 %6 30611
24 Fundamental line A * 4
current L2 Float 0 %6 30613
28 Fundamental line A * 4
current L3 Float 0 %6 30615
32 T_otal Fundamental A * 4 0 966
line current Float 30617
36 Linecurrent THDL1 % * * Float 4 0 1000 30619
40 Linecurrent THDL2 % * Float 4 0 1000 30621
44 Linecurrent THDL3 % * Float 4 0] 1000 30623
i 9 *
48 ?:"g;\l Line current % Coat 4 0 1000 S0625
52 Current imbalance % * Float 4 0 300 30627
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5.5.4.4 Temperatures (GrouplD = 0x1002)

Byte — . Data Size in Min Max Modb
Offset Description Units RVT RVT3P type bytes value  value @
0 Internal °Cor * * 4

Temperature °F Float -40 150 30701
4 External °Cor * * 4

temperature probe  °F -40 150

1 Float 30703
8 External °Cor * * 4

temperature probe  °F -40 150

2 Float 30705
12 External °Cor * * 4

temperature probe  °F -40 150

3 Float 30707
16 External °Cor * * 4

temperature probe  °F -40 150

4 Float 30709
20 External °Cor * * 4

temperature probe  °F -40 150

5 Float 30711
24 External °Cor * * 4

temperature probe  °F -40 150

6 Float 30713
28 External °Cor * * 4

temperature probe  °F -40 150

7 Float 30715
32 External °Cor * * 4

temperature probe  °F -40 150

8 Float 30717

5.5.4.5 Powers (GroupID = 0x1003)

gﬁ;’e . Description Units RVT RVT3P tDya;: E'yztee iS” \'\//'E:Ir; . \'\//'aal‘ze '\@/')Odb
0 Active power L1 w * Float 4 -1e9 1e9 30801
4 Active power L2 w * Float 4 -1e9 1e9 30803
8 Active power L2 w * Float 4 -1e9 1e9 30805
12 Total Active power w * * Float 4 -1e9 1e9 30807
° gﬂfeinlér(: ilxe Pt " * Float ) 189 189 30800
20 Reactive power L1 var * Float 4 -1e9 1e9 30811
24 Reactive power L2 var * Float 4 -1e9 1e9 30813
28 Reactive power L3 var * Float 4 -1e9 1e9 30815
32 Total Reactive power var * * Float 4 -1e9 1e9 30817
36 Apparent power L1 VA * Float 4 -1e9 1e9 30819
40 Apparent power L2 VA * Float 4 -1e9 1e9 30821
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44 Apparent power L3 VA Float 4 -1e9 1e9 30823
48 Total Apparent power VA Float 4 -1e9 1e9 30825
52 Power factor L1 Float 4 -2 2 30827
56 Power factor L2 Float 4 -2 2 30829
60 Power factor L3 Float 4 -2 2 30831
64 Total Power factor Float 4 -2 2 30833
68 Displacement power 4 9 5
factor (cos ¢) L1 Float 30835
72 Displacement power 4 - )
factor (cos ¢) L2 Float 30837
76 Displacement power 4 9 5
factor (cos ¢) L3 Float 30839
80 Total displacement 4 9 5
power factor (cos ¢) Float 30841
84 NOT USED Float 4 -2 2 30843
See above the Power factor or cos j format (GrouplD 0x0807)
5.5.4.6 PFC Control Data (GroupID = 0x1005)
Byte N . Data Size in Min Max Modb
Offset Description Units RVT RVT3P type bytes value value @
0 Missing reactive var 4 0 169
power L1 Float 30901
4 Missing reactive var 4 0 169
power L2 Float 30903
8 Missing reactive var 4 0 169
power L3 Float 30905
12 Missing reactive var 4 0 169
power Float 30907
16 Missing steps L1 steps Word 2 0 500 30909
18 Missing steps L2 steps Word 2 0 500 30910
20 Missing steps L3 steps Word 2 0 500 30911
22 Missing steps steps Word 2 0 500 30912
5.5.4.7 Status information (GrouplID = 0x1006)
Byte — . Data Sizein Min Modb
Offset Description Units RVT RVT3P type bytes value Max value @
0 Relay status * Word 2 0 Ox3FFF 31001
2 External input 0 3
status * Byte 1 31002
3 Temperature 0 1
status * Byte 1 31003
4 Alarm status * Byte 1 0 1 31004
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O 0 N o O

11
12
13
14
15
16
17
18
19
20
24
28

NOT USED
NOT USED
NOT USED
NOT USED
NOT USED
NOT USED
NOT USED
NOT USED
NOT USED
NOT USED
NOT USED
NOT USED
NOT USED
NOT USED
NOT USED
NOT USED
NOT USED
NOT USED

* Byte
* Byte
* Byte
* Byte
* Byte
* Byte
* Byte
* Byte
* Byte
* Byte
* Byte
* Byte
* Byte
* Byte
* Byte
* Dword
* Dword
* Dword

o] ol o O O O O 0O 0o O O o0 ol ol ol ol o ©

OXFF
OxFF
OxFF
OxFF
OxFF
OxFF
OxFF
OxFF
OxFF
OxFF
OxFF
OxFF
OxFF
OxFF
OxFF

31005
31006
31007
31008
31009
31010
31011

31012

31013

31014
31015
31016
31017

31018
31019

OXFFFFFFFF 31020

OXFFFFFFFF 31022

OXFFFFFFFF 31024

The ‘Relay Status’ parameter is defined as follows:

Value Description
0 Relay open
1 Relay closed
Bit used Output relay
Bit O 1

Bit 1 2

Bit 2 3

Bit 3 4

Bit4 5

Bit5 6

Bit 6 7

Bit7 8

Bit9 10

Bit 10 11

Bit 11 12

Bit 12 Alarm
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Bit 13 Fan
Bit 14 Not used

The ‘External input status’ parameter is defined as follows:

Value Description

0 External input reset
1 External input set
Bit used External Input Number
Bit O 1

Bit 1 2

Bit 2 Not used

Bit 3 Not used

Bit 4 Not used

Bit5 Not used

Bit 6 Not used

Bit7 Not used

The ‘Temperature status’ parameter is defined as follows:

Value Description
0 Reset
1 Set

The ‘Alarm status’ parameter is defined as follows:

Value Description
0 Reset
1 Set

5.5.5 Info-Universal

5.5.5.1 Ethernet current configuration (GroupID = 0x2001)

Byte — . Data Sizein  Min Modb
Offset Description Units RVT RVT3P type bytes value Max value @
0 Current IP

address * Dword 4 0 OXFFFFFFFF 32601
4 Current IP mask * Dword 4 0 OxFFFFFFFF 32603
8 Current Gateway

IP address * Dword 4 0 OXFFFFFFFF 50605
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12 NOT USED
16 NOT USED

* Dword 4
* Dword 4

0
0

OXFFFFFFFF 32607

OXFFFFFFFF 32609

These variables are providing information about the current network configuration.

When DHCP is disabled, those values will be the same as the one from the Ethernet Data

parameter.

When DHCP is enabled, those values will be different than the static ones provided in the

Ethernet Data parameter.

5.5.5.2 LED control (GroupID = 0x2081)

Byte - . Data Size in Min Max Modb
Offset Description Units RVT RVT3P type bytes value value @
0 Led frequency 0 4
Status * Byte 1 31101
The ‘LED frequency status’ parameter is defined as follows:
Value Blinking rate
0 Always off
1 0.5 second
2 1 second
3 2 seconds
4 Always on
5.6 Source IDs
Here are the different curves available on the RVT and their associated ID:
Byte o . Data Size in # Min Max
Offset Description Units RVT RVT3P type bytes elts value value
0 Voltage Spectrum V * 4 49
L1-L2 Float 9e6  9e6
1 Voltage Spectrum  V * * 4 49
L2-L3 Float 9e6 96
2 Voltage Spectrum  V * 4 49
L3-L1 Float 9e6 96
3 Current Spectrum A * * 4 49
L1 Float 9e6  9e6
4 Current Spectrum A * 4 49
L2 Float 9e6  9e6
5 Current Spectrum A * 4 49
L3 Float 9e6 96
6 Current SpectrumN A * Float 4 49 -9e6 9e6
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7 Voltage Spectrum %V1 * 2 49

L1-L2 Word © 300
8 Voltage Spectrum %V1l * * 2 49

L2-L3 Word © 300
9 Voltage Spectrum %V1 * 2 49

L3-L1 Word © 300
10 Current Spectrum %Al * * 2 49

L1 Word © 300
11 Current Spectrum %Al * 2 49

L2 Word © 300
12 Current Spectrum %Al * 2 49

L3 Word © 300
13 Current Spectrum %Al * 2 49

Neutral Word © 300
14 Samples L1-L.2 \Y * Float 4 128 -9e6 9e6
15 Samples L2-L3 Vv * * Float 4 128 -9e6 9e6
16 Samples L3-L1 \Y * Float 4 128 -9e6 9e6
17 Samples L1-N \Y * Float 4 128 -9e6 9e6
18 Samples L2-N \Y * Float 4 128 -9e6 9e6
19 Samples L3-N \Y * Float 4 128 -9e6 9e6
20 Samples I1 A * * Float 4 128 -9e6 9e6
21 Samples I2 A * Float 4 128 -9e6 9e6
22 Samples I3 A * Float 4 128 -9e6 9e6
23 Samples INeutral A * Float 4 128 -9e6 9e6

These IDs will have to be used in the TCP/IP server/client command requesting to gather
some curve information.
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6.1

6.2

Windows Communication DLL for PQ-Link
protocol

Introduction

This document describes the interface of the Windows Communication DLL.

The interface is heavily based on the protocol described Chapter 4 of this document.

This document will focus on the differences with the protocol. Indeed, to ease the life of
DLL user, some code has been added to handle annoying parts of the protocol.

Moreover, to be compatible with Visual Basic 6.0, some types have had to be modified
as VB does not support certain types (unsigned 16-bits integer for example).

The DLL allows communicating with the RVT through:
- aTCP/IP network connection

- the RVT USB serial interface

Interface

6.2.1 Introduction
All exported library functions follow some similar syntax:

COMMANDCLIENTDLL_API int _ stdcall CommandClient Fct(.);
The first item is defined as follows:

#ifdef COMMANDCLIENTDLL_EXPORTS

#define COMMANDCLIENTDLL_API _ declspec(dllexport)
#else

#define COMMANDCLIENTDLL_API _ declspec(dllimport)
#endif

The “COMMANDCLIENTDLL_EXPORTS” define is used within the DLL to make sure that
the functions get exported. When the DLL is used in an external program, it is not defined
and the functions are then imported from the DLL.

All functions return an integer providing an error code to the calling layer.

The “__stdcall” specifier is used to indicate that the calling convention to be used is the
standard one.

Special care has been taken so that the function names exported by the DLL are the same
as the ones defined above.

WARNING: in the rest of this chapter, “COMMANDCLIENTDLL_EXPORTS” and “__stdcall”
have been removed from the documentation to ease the reading. They are naturally
always present in the header file.
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6.2.2 Opening and Closing

6.2.2.1 CommandClient_Init
This function opens the connection to the RVT.

It has the following prototype:

int CommandClient_Init(char *RVTAddress,
int ConnectionType,

void ( __stdcall *Callback_ConnectionReset)(void));
The RVTAddress parameter is an IP address in the case of a TCP/IP connection e.g.
“192.168.1.40” or a COM port in the case of a serial connection e.g. “COM11”.
The ConnectionType can take two values:
- O or CONNECTION_TYPE_TCPIP for a TCP/IP connection
- 1or CONNECTION_TYPE_SERIAL for a serial connection

The Callback_ConnectionReset is a pointer to a function that will be called if a loss of
connection with the RVT is detected.

If one does not wish to use the callback mechanism, this parameter can be set to NULL.
Unwanted disconnections can then be detected when any of the DLL function call
returns the “RVT_SYS_SOCKET_DISCONNECTED” error code.

When a disconnection is happening, it is necessary to call the clean function to free the
PC resources used and try to connect to the RVT again.

6.2.2.2 CommandClient_Clean
This function closes the connection to the RVT.

It has the following prototype:
int CommandClient_Clean();

The closing allows to free resources allocated both on the PC side and on the RVT side.

6.2.3 Authentication
Please note that the user account covered here are applicative user account handled by
the RVT.

Once the TCP/IP, USB or Modbus connection has been established to the server, the
client must authenticate itself.

As the system can be accessed remotely, some basic authentication is put in place. This
allows distinguishing users and granting them certain rights to do things.

This authentication is mentioned as the first point of the command layer for the very
important reason that no command will be accepted before an authentication is
performed. The only exception is for the local administrator user that is automatically
detected based on its local connection to the server.

6.2.3.1 CommandClient_Authenticate
This function allows authenticating as a given user on the RVT.
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It has the following prototype:

int CommandClient_Authenticate(char *Login,
char *Password,

unsigned char *AccesslLevel);

The password is here given as a string and transformed by the DLL to be used in the
protocol.

The Login and Password parameters are used to authenticate oneself and the
AccessLevel is returned to indicate the associated access level.

Access levels

The following access levels are defined:

Level Name Description

Very basic user allowing only reading measurements and curves

000 Monitor from the device.

0x10 Configurator More advanced user allowed modifying measurement parameters.

User allowed modifying any parameter of the device and to create

0x40 Administrator
and delete users.

0x80 Local Special user created for internal use only. It has the same rights as
application an Administrator.
OxFF Reserved Reserved.

6.2.3.2 CommandClient_CreateUser
This function allows creating a new user account on the RVT.

It has the following prototype:

int CommandClient_CreateUser(char *Login,
char *Password,

unsigned char AccesslLevel);

The password is here given as a string and transformed by the DLL to be used in the
protocol.

The AccessLevel parameter specifies what access level to associate with the new user
account.

6.2.3.3 CommandClient_DeleteUser
This function allows deleting a user account on the RVT.

It has the following prototype:
int CommandClient_DeleteUser(char *Login);
6.2.4 Parameter access

6.2.4.1 CommandClient_GetParameter
This function allows getting a parameter group from the RVT.

It is restricted to configuration, measurement and information parameters.
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The parameter is read from the actual parameters memory.

Note that the parameters that have been set in the shadow memory but not yet applied
are not returned when a “Get Parameter” command is issued.

For a reason of transmission efficiency, it is only possible to transfer parameter by
groups of parameters; in other words, transmission of individual parameters is not
foreseen.

One must have at least Monitor rights to perform this task.

It has the following prototype:

int CommandClient_GetParameter(int ParamGrouplD,
unsigned char *Value,
int *Size);

The ParamGrouplD is specifying which parameter group to get.

The Value and Size parameters are pointers to the buffer where the parameter group
values will be stored and to the actual size of this parameter group.

6.2.4.2 CommandClient_SetParameter
This function allows setting a parameter group in the RVT.

It is restricted to configuration parameters.

The modification of application specific parameters is applied in a shadow memory.
Parameter changes will only be copied to parameters memory after an “Apply Parameter
Changes” command is issued.

The modification of universal parameters is applied directly i.e. no “Apply Parameter
Changes” command is required.

For a reason of transmission efficiency, it is only possible to transfer parameter by
groups of parameters; in other words, transmission of individual parameters is not
foreseen.

One must have at least Configurator rights to set application specific parameters and
at least administrator rights to set universal parameters.
It has the following prototype:
int CommandClient_SetParameter(int ParamGrouplD,
unsigned char *Value,
int Size);
The ParamGrouplD is specifying which parameter group to set.

The Value parameter is a pointer to the buffer where the data to write is stored and the
Size is specifying the amount of data to be written.

6.2.4.3 CommandClient_ApplyParameterChanges
This function applies the shadowed parameter changes in the parameter memory of the
RVT.

One must have at least Monitor rights to perform this task.
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It has the following prototype:

int CommandClient_ApplyParameterChanges();

6.2.4.4 CommandClient_ConvertRVTtoVB
This helper function allows retrieving a single parameter value from a parameter group.
It has the following prototype:

int CommandClient_ConvertRVTtoVB(unsigned char *ParamGroupValue,

int Offset,

unsigned char ValueType,

char *QutputString,

int *QutputStringSize);
The ParamGroupValue are the parameter group value as returned by the
CommandClient_GetParameter command. This is a buffer of unsigned char values.

The Offset and ValueType are specifying where to find the wanted data and what is the
type of the wanted value.

The OutputString and OutputStringSize are specifying where the string should be placed
and what its size is.

One should make sure that there’s enough space in the output buffer for the string.
Currently, the biggest parameters defined for the RVT are 180 bytes big and are of the
string type. Numbers are converted into much smaller strings.

6.2.4.5 CommandClient_ConvertVBtoRVT
This helper function allows setting a single parameter value into a parameter group.

It has the following prototype:

int CommandClient_ConvertVBtoRVT(char *InputString,
unsigned char *ParamGroupValue,
int Offset,

unsigned char ValueType);

The InputString is the value to be converted and stored in the parameter group.

The ParamGroupValue is the parameter group value as returned by the
CommandClient_GetParameter command. This is a buffer of unsigned char values.

The Offset is specifying where to store the converted data and the ValueType is
specifying what type of data should be written to the parameter group.

One should make sure that the Offset and ValueType will not cause writing out of the
ParamGroupValue buffer.
6.2.5 Curve access

6.2.5.1 CommandClient_RequestCurveEx (future use)
This function makes a request to get a curve available.

Wanted curve is identified by their Source ID.
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One must have at least Monitor rights to perform this task.

The curves will be too big to be retrieved with a single command. As a consequence, the
data will be splitin chunk. The server is specifying the size of those chunks and is warning
the client of how many of those chunks will need to be transferred to get the complete
curve.

It has the following prototype:

int CommandClient_RequestCurveEx(int SourcelD,
unsigned char NumberOfPeriods,
unsigned char TriggerEnable,
int TriggerSource_ID,
int TriggerSource_Offset,
unsigned char TriggerComparator,
unsigned char TriggerValue_Type,
char *TriggerValue_ValueString,
int *CurveDescriptor);

The CurveDescriptor is made out of the NumberOfChunks and ChunkSize as defined in
the protocol.

The Trigger Value to be used is here provided as a string and is converted by the DLL to
the type specified by TriggerValue_Type.

It can take some time between the moment of the request and the time where the first
data gets available.

IMPORTANT NOTE:

- Number of periods is “1” by default

- Trigger function is reserved for future use : “0” by default
6.2.5.2 CommandClient_RequestCurve

This is a simplified version of the CommandClient_RequestCurveEx command where
triggering is disabled.

It has the following prototype:

int CommandClient_RequestCurve(int SourcelD,
unsigned char NumberOfPeriods,

int *CurveDescriptor);
6.2.5.3 CommandClient_ReleaseCurve
This function is telling the RVT to stop getting data for the given curve.

If the curve was requested by a single client, the curve is not made available anymore for
the client and the slot is freed.

If the curve was requested by multiple clients, the freeing is only made when the last
client releases the curve.

Note that the effect of this command may not be immediate.
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One must have at least Monitor rights to perform this task.

It has the following prototype:

int CommandClient_ReleaseCurve(int SourcelD);

6.2.5.4 CommandClient_GetCurve
This function is getting curve data from the RVT.

It has the following prototype:

int CommandClient_GetCurve(int SourcelD,
int CurveDescriptor,
unsigned char *Value,
int *Size);

The SourcelD and CurveDescriptor are identifying the curve.

The Value is a buffer where the curve will be stored and the Size is the actual size of the
curve returned. One should make sure that the buffer is big enough to contain the curve.

The curves are transferred by chunks.

This function is taking care of downloading the number of chunks required to get the
complete curve. It is also taking care that all chunks returned do belong to the same
curve set.

One must have at least Monitor rights to perform this task.

6.2.5.5 CommandClient_GetCurvelDs
This function is getting all the SourcelDs currently in use by the DLL.

One must have at least Monitor rights to perform this task.

It has the following prototype:
int CommandClient_GetCurvelDs(int *SourcelDs,
int *Size);
The Size is specifying how many SourcelDs have been returned and copied to the

location pointed by the SourcelDs pointer. One must ensure that the location is big
enough to contain the maximum number of curves allowed by the system.

6.2.5.6 CommandClient_GetCurveCharacteristics
This function is getting the characteristics of a given curve.

It has the following prototype:

int CommandClient_GetCurveCharacteristics(int SourcelD,
unsigned char *NumberOfPeriods,
unsigned char *TriggerEnable,

int *TriggerSource_ID,

int *TriggerSource_Offset,

unsigned char *TriggerComparator,

unsigned char *TriggerValue_Type,
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6.3

char *TriggerValue_ValueString,
int  *TriggerValue_ValueStringSize,

int *CurveDescriptor);

This function can be seen as a way to get back the parameters that were passed at the
moment of requesting the curve.

This function along with the GetCurvelDs function allow for an easy re-populating of the
user interface. The interface does not have to store the characteristics of all the curves
it currently manages; it can just ask it back to the RVT.

One must have at least Monitor rights to perform this task.

6.2.6 Miscellaneous
Reset

This function allows to remotely restarting the RVT.
It has the following prototype:
int CommandClient_Reset();

After calling this command, the connection should be closed using the
CommandClient_Clean function and should be re-established again.

One needs at least Configurator rights to perform this task.

Important considerations

6.3.1 Visual Basic 6.0 support
This DLL has been built with support for VB6.0 in mind.

6.3.2 Multi-threading
The DLL is not coded for multi-threaded application.

The first consequence is that all calls to the DLL should be called from a single thread.
Calling from different thread could be possible but protection should then be
implemented outside of the DLL.

The second consequence is that all calls to the DLL are blocking. In usual cases it is not
a problem but when the connection gets lost for example, it could take a short amount
of time to return from a called function.

The only alternative is to go for non-blocking behaviour but then the programming of
the application will become more complex as a request issued would not have a direct
answer with data to process but the answer would come at a later asynchronous stage.

6.3.3 Sequence of actions
The following sequence of action should be followed when using this DLL to

communicate with a RVT:
1. Connectto the RVT

2. Authenticate on the RVT
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3. Perform wanted actions (Get / Set parameters, Get curves...)
4. Go back to step 3. while the connection should be active
5. Disconnect from the RVT

One should not forget the authentication phase otherwise no subsequent action will be
possible and the connection will be closed by the RVT. Moreover, the authentified user’s
access level will make it possible to perform certain actions or not.

Unwanted TCP/IP or serial disconnections with the RVT can be monitored through the
callback provided at initialization time or through the returning o of the
“RVT_SYS_SOCKET_DISCONNECTED” code. When that is happening, it is necessary to
call the clean function and try to connect to the RVT again.

Error codes

The following error codes can be returned by the DLL:

Error code define Value
RVT_SUCCESS 0
RVT_SYS_MEMORY 1
RVT_SYS TASK_CREATE 2
RVT_SYS_SEMAPHORE_CREATE 3
RVT_SYS_SEMAPHORE_FAILURE 4
RVT_SYS_PERIPHERAL_IO 5
RVT_MEMORY_CORRUPT 6
RVT_SYS SOCKET OPEN 10
RVT_SYS_SOCKET BIND 11
RVT_SYS_SOCKET_LISTEN 12
RVT_SYS_SOCKET_CONNECT 13

RVT_SYS_SOCKET_DISCONNECTED 14
RVT_SYS_INVALID_OBJECT 16
RVT_SYS_BUFFER_OVERFLOW 17
RVT_SYS_BUFFER_TOO_SMALL 18
RVT_NO_MORE_OBJECT ALLOWED 20

RVT_OBJECT NOT_FOUND 21
RVT_OBJECT OPEN_ERROR 22
RVT_OBJECT_I0_ERROR 23
RVT_NO_MORE_OBJECT 24
RVT_OBJECT _DISABLED 25
RVT_OBJECT ALREADY_USED 26
RVT_PKT_MALFUNCTION 29
RVT_SECL_UNKNOWN_LOGIN 30
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RVT_SECL_INVALID_LOGIN 31

RVT_SECL_LOGIN_FAILURE 32
RVT_SECL_AUTH_FAILURE 33
RVT_SECL_TOO_MANY_USERS 34
RVT_SECL_NOT_LOGGED_IN 35

RVT_SECL_NOT_ENOUGH_RIGHTS 36

RVT_PMDB_INVALID_ID 40
RVT_PMDB_UNAVAILABLE a1
RVT_PMDB_IO_FAILURE 42
RVT_PMDB_INVALID_NVRAM 43
RVT_PMDB_TYPE_MISMATCH a4

RVT_PMDB_OPERATION_DENIED 45
RVT_PMDB_INVALID_SIZE 46
RVT_PMDB_INVALID_CONTENT 47
RVT_FCT_INVALID_PARAMETER 50
RVT_FCT_NEEDS_INITIALIZATION 51
RVT_FCT_OPERATION_FAILED 52
RVT_FCT_OPERATION_DENIED 53
RVT_FCT_OPERATION_TIMEDOUT 54

RVT_FCT_INVALID_RESPONSE 55
RVT_CMD_UNKNOWN 60
RVT_CMD_UNSUPPORTED 61
RVT_CMD_MISMATCH 62

RVT_LOG_SYSLOG_INVALID_ADDR 110
RVT_LOG_OPERATION_DENIED 111

6.5 Example codes

6.5.1 Visual Basic 6.0 project
The project is built around a single form for the user interface and a module to define

the interface to the DLL.

The form code contains necessary initialization steps to make the DLL available from
another directory. It obviously also contain the code for the user interface and
associated calls to the DLL functions.

The module contains the necessary constant and function declarations. It also contains
some helper functions to be used when using helper functions to convert parameter;
these functions take care of memory allocation for the returned strings.
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7 Appendices

Al List of abbreviations

ASCII
Baud rate
Bit

Bus

Byte

American Standard Code for Information Interchange
Unit for measuring transmission speed in bits/s;

A binary digit, representing a one or zero

An electrical circuit over which data is transmitted

A whole number value represented by eight bits (0 to 255)

Chassis or Chassis Ground

Coil

Common

CRC

CTS

DHCP

DLL

A connection to an electrically conductive housing or frame of a
device. It may or may not be connected to Earth Ground.

The telegram structure for Modbus transmission is implemented
in registers (WORD) or coils (BOOL). A coil may be either 8 or 16
bits in length.

The voltage reference point of a circuit. It may or may not be
connected to earth ground, though it is generally assumed to be
at zero volts, unless otherwise indicated. In floating circuits, the
common is sometimes at a relatively high potential. This term is
sometimes used interchangeably with the term “Ground” or GND

Cyclic Redundancy Check. Complex error checking on a message
block.

ClearToSend hardware handshaking signal. Used with
RequestToSend.

is an autoconfiguration protocol used on IP networks. Computers
that are connected to IP networks must be configured before they
can communicate with other computers on the network. DHCP
allows a computer to be configured automatically, eliminating the
need for intervention by a network administrator

Dynamic-link library is Microsoft’s implementation of the shared
library concept in the Microsoft Windows and OS/2 operating
systems. These libraries usually have the file extension DLL, OCX
(for libraries containing ActiveX controls), or DRV (for legacy
system drivers). The file formats for DLLs are the same as for
Windows EXE files — that is, Portable Executable (PE) for 32-bit
and 64-bit Windows. As with EXEs, DLLs can contain code, data,
and resources, in any combination.
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Earth or Earth Ground

Global zero voltage reference point. Physical connection is made
to the earth through a grounding rod, water pipe or other reliable
connection.

Ethernet is a family of frame-based computer networking technologies for
local area networks (LANSs). It defines a number of wiring and
signalling standards for the Physical layer of the OSI networking
model as well as a common addressing format and Media Access
Control at Data Link Layer.

Ground Voltage reference point of a circuit.

It may or may not be connected to earth ground, though it is
generally assumed to be at zero volts. Sometimes used
interchangeably with the term “Common”.

Handshaking method of data flow control for serial communications

Hexadecimal or HEX A number system using a decimal 16 as its base. A single digit
number in HEX ranges from O to 15, represented by O to 9 and A to

F.
HMI Human-Machine Interface (formerly MMI)
Industrial'™ Umbrella concept for ABB'’s vision for enterprise automation.

Industrial™ Architecture

The architecture of the Industrial IT system. The architecture
defines how the system is built, in terms of basic concepts,
underlying technologies, system topology, modularity, and
mechanisms for interaction between different parts of the
system. It also defines concepts, rules, and guidelines that a
component must comply with in order to fit in the Industrial IT
system. A central feature of the IIT architecture is that information
and functions are centred on Aspect Objects.

Industrial"Enabled A product that is Industrial IT enabled has been verified according
to the process of Industrial IT certification. It has the right to use
the “Industrial IT enabled” symbol.

IP address An Internet Protocol (IP) address is a numerical label that is
assigned to devices participating in a computer network that uses
the Internet Protocol for communication between its nodes. An IP
address serves two principal functions: host or network interface
identification and location addressing.

Loopback A test used for checking functionality of a serial port, utilizing a
test plug that connects send, receive and handshaking signals

Long Integer Analog value consisting of two consecutive 16-bit registers

LRC Longitudinal Redundancy Check
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MAC address

Measurement

Modbus adapter

OPC

OPC Servers

OPC Clients

Parameter

Parity

PC

In computer networking, a Media Access Control address (MAC
address) is a unique identifier assigned to most network adapters
or network interface cards (NICs) by the manufacturer for
identification, and used in the Media Access Control protocol sub-
layer. If assigned by the manufacturer, a MAC address usually
encodes the manufacturer’s registered identification number.

A measurement is a value computed by the controller through its
analog and digital inputs. Measurements can be read from the RVT
front plate, or through the Modbus protocol.

It is an optional small interface module through which the RVT is
connected to an external Modbus serial communication bus. It
performs an optical to RS485 conversion. The communication with
the Modbus adapter is activated with an RVT parameter.

OLE™ for Process Control. OPC is Plug-n-Play in the field of
Automation and HMI. OLE™ for Process Control (OPC™) is the
most standard way for connecting hardware and data devices
with HMI client applications.

OPC is a concept agreed upon by a committee of members from
the OPC foundation. Most automation companies in the market
place including ABB are members of this foundation. OPC uses
state-of-the art technologies like COM, DCOM, ActiveX of
Microsoft and makes development and programming easier.

In the OPC world, there are two major types of applications: OPC
Servers and OPC Clients.

OPC Server applications are used to collect data from the data
sources like hardware devices. At the bottom level, the servers are
mainly for reading inputs and writing outputs of the data sources.
At the upper level, the servers make the data available in a
standard way to the OPC client applications.

The OPC Client applications can communicate directly with the
OPC servers and get the data. This way OPC enhances the
interface between client and server applications by providing a
standard mechanism to communicate data from a data source to
any client application.

A parameter is an operating data for the controller. Parameters
can be read and programmed with the RVT front plate, or through
the Modbus protocol.

Simple method of data error checking performed at the byte level.
May be user-specified as Odd, Even or None with most equipment
and software.

Personal Computer
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Power'™ Power Factor Controller

Receive

RTS

RVT
Rx

PLC
RTS
RTU

Time-out

Signed Integer
SMTP

SNMP

TCP/IP

Microprocessor based controller from the ABB industrial
controller range. The Power™ Power Factor Controller RVT is
intended to switch capacitor in order to compensate the power
factor of the electrical network.

Incoming communication signal. (Rx)

RequestToSend hardware handshaking signal. Used with
ClearToSend.

see Power'" Power Factor Controller RVT
See Receive

Programmable Logic Controller
Request To Send

Remote Terminal Unit

Parameter specifying the max. wait time in ms. Waiting for a
response in the range 0..10000 ms.

Whole number value represented by 16 bits (-32768 to 32767)

Simple Mail Transfer Protocol (SMTP) is an Internet standard for
electronic mail (e-mail) transmission across Internet Protocol (IP)
networks. SMTP is specified for outgoing mail transport.

While electronic mail servers and other mail transfer agents use
SMTP to send and receive mail messages, user-level client mail
applications typically use only SMTP for sending messages to a
mail server for relaying. For receiving messages, client
applications usually use either the Post Office Protocol (POP) or
the Internet Message Access Protocol (IMAP) or a proprietary
system (such as Microsoft Exchange or Lotus Notes/Domino) to
access their mail box accounts on a mail server.

Simple Network Management Protocol (SNMP) is a UDP-based
network protocol. It is used mostly in network management
systems to monitor network-attached devices for conditions that
warrant administrative attention. SNMP is a component of the
Internet Protocol Suite. It consists of a set of standards for
network management, including an application layer protocol, a
database schema, and a set of data objects

The Internet Protocol Suite is the set of communications protocols
used for the Internet and other similar networks. It is commonly
also known as TCP/IP, named from two of the most important
protocols in it: the Transmission Control Protocol (TCP) and the
Internet Protocol (IP), which were the first two networking
protocols defined in this standard.
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Transmit Outgoing communication signal. (Tx)

Tri-State The ability of a communications transmitter to turn its circuitry
off, reducing the load on the network

TX see Transmit

Unsigned Integer Positive whole number value represented by 16 bits (O to 65535)

USB Universal Serial Bus is a specification to establish communication
between devices and a host controller (usually personal
computers).

Word A group of 16 bits

Xon/Xoff Software implementation of data flow control

A2 References
- 2GCS212014A0050 - RS485 adapter-Installation and start-up guide.pdf

- 2GCS214014A0050 - RS485 adapter- User guide.pdf
- 2GCS215081A0050_RVT Manual.pdf

- 2GCS220013A0050_Quick start.pdf

- 2GCS221013A0050_ABB Power Quality Link.pdf

- Modicon Modbus Protocol Reference Guide (PI-MBUS-300 Rev. J).

A3 Description of open ports

Port State

502/TCP Open
4250/TCP  Open
10022/TCP Open

A4 Cyber Security Disclaimer note

This product is designed to be connected to and to communicate information and data
via a network interface. It is User’s sole responsibility to provide and continuously ensure
a secure connection between the product and User’s network or any other network (as
the case may be). The User shall establish and maintain any appropriate measures (such
as but not limited to the installation of

firewalls, application of authentication measures, encryption of data, installation of anti-
virus programs, etc) to protect the product, the network, its system and the interface
against any kind of security breaches, unauthorized access, interference, intrusion,
leakage and/or theft of data or information.

ABB Ltd and its affiliates are not liable for damages and/or losses related to such
security breaches, any unauthorized access, interference, intrusion, leakage and/or theft
of data or information.

Please note that an ssh account exists for maintenance & development purposes.
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1

1.1

1.2

1.3

Introduction

Intended audience

This manual is intended for installers, commissioning people, network managers
who need to install an RS485 network, start or maintain a supervision system
based on the Modbus protocol.

Before you start
This manual describes the RS485 Modbus adapter.

To be able to access data of the Power Factor Controller RVT Touchscreen consistently,
a basic knowledge of it is needed. Functionality of the RVT, meaning of various
measurements, logging of data are some particular aspects that should be familiar.

If not, please refer to the RVT Installation and operating Instructions to get the sufficient
knowledge.

To know more about the RVT data access, please refer to the RVT Modbus data table.

As other devices may be connected through the RS485 Modbus adapter, the term
“controller” will be used here to define the device.

How to use this manual
Chapter 2 is a short description of the Modbus adapter.

Chapter 3 contains a description of the physical layer. Connection to a controller is
described.

Chapter 4 gives all technical details concerning the Modbus adapter.

Chapter 5 is an overview of the Modbus protocol and how Modbus is implemented in the
controller.

Chapter 6 contains the table reference and formats to access data.
Chapter 7 is a reference in case of problems

Chapter 8 is dedicated to annexes

RS485 ¢ Introduction 3
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2.1

2.2

2.3

Overview

This chapter contains a short description of the Modbus protocol and the RS485
interface.

Introduction to Modbus

Modbus is a serial, asynchronous protocol. The Modbus protocol does not specify the
physical interface. The typical physical interfaces are RS-232 and RS-485. The Interface
Module uses the RS-485 interface.

Modbus is designed for integration with PLCs or other automation devices, and the
services closely correspond to the PLC architecture.

The Modbus commands and services supported by the Modbus adapter are discussed
in Chapter 5.

The Modbus adapter

The Modbus adapter is an optional device for the Power Factor Controller RVT
Touchscreen which enables the connection of the RVT to a Modbus system. The
controller is considered as a slave unit in the Modbus network.

Through the Modbus adapter it is possible to:
- Read measurements and logged values
- Read and write parameters settings of the controller
- Activate output relays
- Read status information

- Read device identification and type numbers

Compatibility
The Modbus adapter is compatible with any Power Factor Controller RVT Touchscreen.

Other ABB controllers may be connected with the adapter.

CAUTION: Be careful that the RS485 MODBUS ADAPTER is the one with a GREEN text
colour (3.3V power supply). The one with a WHITE text colour is reserved for the old
model (5V power supply).

The Modbus protocol is compatible with all master stations that support the Modicon-
defined Modbus serial communication protocol.

4 Overview ¢RS485
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3.1

3.2

Serial interface considerations

The Modbus protocol communicates with the instrumentation by means of an industry
standard serial interface. This interface may be RS-232, RS-422 or RS-485. Some systems
may also support the protocol over other busses or networks, such as Ethernet.

An RS-232 interface allows only two devices to be connected together.
RS-422 supports 1 driver and up to 10 receivers on a single network.

For bi-directional communications, special tri-state circuitry is provided. RS-485
supports up to 32 driver/receiver pairs. With special hardware, the RS-422 and RS-485
limits can be expanded to allow as many as 248 devices on a single network. Each device
on a network must have a unique address, which may be soft configured. Address zero
is reserved for broadcast messages from the host to all slaves.

All devices on a network must also be configured with the same parameters, such as
baud rate and parity. In designing the communication architecture, one should consider
communications performance when deciding how many devices to connect to a host
port. Generally, nearly twice the performance can be achieved by splitting the devices
from one port, onto two ports.

Communication mode

MODBUS protocol uses half-duplex communications, regardless of the hardware.

Half-duplex hardware shares the same lines for transmit and receive, whereas, full-
duplex hardware has dedicated transmit and receive lines.

SINGLE ENDED versus DIFFERENTIAL data transmission

Single-ended transmission is performed on one signal line, and the logical state is
interpreted with respect to ground. The main disadvantage of the single-ended solution
is its poor noise immunity.

For differential transmission, a pair of signal lines is necessary for each channel. On one
line, a true signal is transmitted, while on the second one, the inverted signal is
transmitted. The receiver detects voltage difference between the inputs and switches
the output depending on which input line is more positive. Differential data
transmission schemes are less susceptible to common-mode noise than single-ended
schemes.

RS485 ¢ Serial interface considerations 5
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3.4

3.5
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RS-232 interface

An RS-232 interface is rated for distances up to 15 meters (50 feet). At least three wires
are required for an RS-232 interface. Wires are required for Transmit, Receive and Signal
Ground. Some devices support additional wires for communication handshaking. RS-232
hardware is a full-duplex configuration, having separate Transmit and Receive lines.

Each signal that transmits in an RS-232 data transmission system appears on the
interface connector as a voltage with reference to a signal ground. The RS-232 receiver
typically operates within the voltage range of +3 to +12 and -3 to -12 volts.

RS-422 interface

An RS-422 interface requires at least four wires. Two wires each are used for Transmit
and Receive. A fifth wire is usually required for Signal Ground, when connecting non-
isolated devices together. Handshaking lines may also be supported by some hardware.
This interface is full duplex, allowing use of the same software drivers as for RS-232. The
differential drivers allow for distances up to 1200 meters (4000 feet). The receivers of an
RS-422 device are always enabled.

RS-485 interface

For multi-drop operation, drivers must be capable of tri-state operation.

An RS-485 interface requires at least two wires. In a two-wire configuration, the same
pair of wires is used for Transmit and Receive. The two-wire configuration utilizes half-
duplex communications. Transmit driver circuits are always taken off-line or tri-stated,
when not in use. This tri-state feature reduces the load on the network, allowing more
devices, without the need of special hardware. This interface also uses differential
drivers, supporting distances up to 1200 meters (4000 feet).

In a differential system the voltage produced by the driver appears across a pair of signal
lines that transmit only one signal. A differential line driver will produce a voltage from 2
to 6 volts across its A and B output terminals and will have a signal ground (C)
connection. Although proper connection to the signal ground is important, it isn't used
by a differential line receiver in determining the logic state of the data line.

6 Serial interface considerations ¢ RS485



3.6

3.7

3.8

3.9

A differential line receiver senses the voltage state of the transmission line across two
signal input lines, A and B. It will also have a sighal ground (C) that is necessary in making
the proper interface connection. If the differential input voltage Vab is greater than +200
mV the receiver will have a specific logic state on its output terminal. If the input voltage
is reversed to less than -200 mV, the receiver will create the opposite logic state on its
output terminal.

Bias resistors

RS-422 and RS-485 networks often require bias, or pull-up and pull-down resistors. These
resistors are used to stabilize the network. By definition, in a MODBUS RTU network, it
is the responsibility of the Master to provide this function.

Some systems may function without these stabilizing resistors, but may be more
susceptible to communication errors. Though the pull-up and pull-down resistors are the
same, the value of these resistors varies from device to device. The actual recommended
resistance may be calculated, and varies with the number of devices on the bus.

Termination resistors

Termination resistors are often used to reduce reflections on the network. This problem
occurs most with long wires and high baud rates. Due to variations in wire and
equipment, whether or not to use these terminators is usually determined by system
testing. The general rule is to add them only if needed. The resistors are typically 120
ohms, and installed across the Transmit and Receive wire pairs. Normally, one resistor is
installed at each end of each pair of wires.

120Q 120Q

BJ\/\/\/j ()() % B
{} n . - ()() - - s ﬁ
—{f 7 ] 3] %_
AN RrASY]

Shielding and grounding considerations

The signal ground conductor is often overlooked when ordering cable. An extra twisted
pair must be specified to have enough conductors to run a signal ground. A two-wire
system then requires two twisted pairs.

It is often hard to quantify if shielded cable is required in an application or not. Since the
added cost of shielded cable is usually minimal it is worth installing the first time.

Cable requirements

The type of wire to use will vary with required length. Wire with twisted pairs and an
overall shield is used most often. The shield is tied to earth ground or chassis, and
typically at one end only (generally at the Modbus Master side). The shield is not to be

RS485 ¢ Serial interface considerations 7



used as a signal common or ground. The table below lists typical cable
recommendations.

RS-232

Up to 15m (50ft) virtually any standard shielded twisted pair with drain (Belden 9502 or
equivalent).

RS-422 and RS-485

Up to 1200m (4000ft) 24 AWG twisted pair with foil shield and drain wire on each pair
(Belden 9841 for 2-wire and 9729 for 4-wire or equiv.).

3.10Network topology

Various kinds of network topologies may be done on the basis of an RS485 Modbus
network.

The Modbus network may be managed by a computer collecting data. Typically this
computer runs an OPC server connected to a plant intranet. OPC client applications may
present this information to any supervision program that will perform the Human
machine interface, data logging, and data setting ...

T \-

ARy

Plant intranet
Modbus network

Controller 1 Controller 2 Controller N

It is also possible to manage the RS485 Modbus network through a PLC.

Modbus network

Controller 1 Controller 2 Controller N

Various kind of RS485 to RS232 converters exists.

To bridge the Modbus network to another kind of software protocol, various kinds of
protocol converters may be used. They are often called ‘protocol gateway: Modbus to
Profibus, Ethernet, CAN ...

8 Serial interface considerations ¢ RS485
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4.1

4.2

RS485 Modbus adapter

The RS485 Modbus adapter enables the connection of the controller to an RS485
Modbus network.

Main features

The adapter is self-powered through the power supply of the controller.
- Advantage: an external power supply is not needed.
- Advantage: low power consumption.

The adapter is fixed directly on the back side of the RVT.

- Advantage: the Modbus adapter does not need any rail DIN or such fixation
methods.

The adapter is electrically isolated from the RVT power supply.

- Advantage: the RVT is protected against common mode voltage levels applied on
the RS485 network.

- Advantage: no ground loop.

The adapter has an integrated terminator resistance which may be connected with a
switch.

- Advantage: no external device to be added.
The adapter contains transient voltage suppressors.

- Advantage: the device and the network are protected against voltage surges.
The adapter is fitted with transmission and reception indication LED’s.

- Advantage: it allows visualizing Modbus queries and Modbus answers.
The controller allows a software adjustment of communication parameters.

- Advantage: no multiple hardware dipswitches to handle.

- Advantage: permits self-tuning of communication parameters with a higher level
software application.

Physical dimensions

The Modbus adapter is especially suitable for application where space requirements are
important.

RS485 ¢ RS485 Modbus adapter 9



—Fixing screw
57 mm
|| © TX —RX led’s
«—> .
35 mm Screwed terminal for
. bus cable connection
Resistor
Termination switch l
48 mm d Extra depth to
the controller
max. 10 mm

—

4.3 Mounting

The Modbus adapter is specially shaped to fit the controller case and to plug into its
dedicated connectors without any other additional fixation part than just a screw.

3D view 3D view inserted in back plate

Controller optical Controller power
transceiver supply connector

4.4 Technical data
- Operating ambient temperature: -20 to +70 °C

- Number of nodes (Tx drive): 32 max
- Rxloading: receiver impedance is 1 unit load per RS485 Modbus adapter

- Size of the Link: 247 stations including repeaters (31 stations and 1 repeater per
segment)

- Medium: Shielded, twisted pair RS485 cable (Belden 9841 typical)
- Maximum Bus Length: 1200 m

- Topology: Multi-drop

- Serial Communication Type: Asynchronous, 2 wires half Duplex

- Baud rate: 110, 300, 600, 1200, 2400, 4800, 9600, 19200, 38400, 57600 bauds
selectable by the user (can be adjusted through the controller menus)

10 RS485 Modbus adapter ¢ RS485



Termination resistor: built in, selectable by a switch. 120 ohms resistor is needed
at both end of the line and must be switched or not depending on the location in
the Modbus network topology.

Transient voltage suppressors
Screwed terminals on the RS485 side
TX - RX Led indication for easy debugging and troubleshooting

Slew-Rate Limited for Error-Free Data Transmission (minimizing EMI and
reducing reflections caused by improperly terminated cables)

Drivers are short-circuit current limited
The receiver input has a fail-safe feature in case of broken connection

Compatible Devices: Any Modbus device capable of Modbus communication as a
master.

Speed reply time: better than 5 ms @ 57600 bauds

Max data packet: Any complete table provided in the Modbus data table

4.5 Commissioning process

To install the RS485 Modbus adapter, follow the hereafter commissioning process.

MOoDBUS
MASTER

Disconnect power supply from the controller
Wait the required time to ensure all capacitors are discharged
Connect the signal ground (if present) to GND

Connect the twisted pair to the A and B connections

Screw terminals :

GND : ground
-——— | A:RS485 non inverting wire
B : RS485 inverting wire

l

Al oo

EARTH

—

Cable connection between RVT RS485 Modbus adapter and
Modbus Master

Insert the RS485 Modbus adapter in the controller

Fix it with the appropriate screw

Ensure that all connections are tight.

RS485 ¢ RS485 Modbus adapter 11



- If the RS485 Modbus adapter is one of the two ending station on the
communication line put the load termination switch in the ‘ON ‘position. If not,
put it in the ‘OFF ‘position.

- Make sure all other Modbus stations (master and slaves) are properly connected
- Apply power on the controller
- Enter the MODBUS menu under:

COMMUNICATION - 1/0 CONFIGURATION — COM. SETTINGS — MODBUS

Choose a slave address (the address must be unused in the Modbus network
itisinserted in)

Select the right communication speed (baud rate)
Select the right parity checking
Select the right number of stop bits

- The Modbus slave is now ready to receive Modbus queries from the Modbus
master and to send Modbus response accordingly

- If something goes wrong, see the trouble shooting section hereafter

4.6 To set the COMMUNICATION LOCK parameter

If the RVT's parameters should be changed only from the Modbus network, set the
Communication lock item as locked. It can be found under the following menu:

COMMUNICATION - 1/0 CONFIGURATION — COM. SETTINGS

- Set the Communication lock parameter to ‘Locked’

4.7 To test the communication

Depending on the way the controller is connected to the Modbus network, different
ways of testing may be chosen.

The user can find much application on the internet to scan Modbus devices and test
communication.

In case of problem, please refer to the troubleshooting paragraph.

12 RS485 Modbus adapter ¢ RS485



5

5.1

Modbus protocol overview

Overview

MODBUS RTU is a non-proprietary serial communications protocol that is widely used in
the process control industry. The protocol was developed by Modicon for PLC
communications and later released for public use.

This protocol is available in all major Human Machine Interface (HMI) software packages
and terminals. Many of the major controller and PLC manufacturers also offer MODBUS
protocol as a standard or optional protocol in their instrumentation.

The hardware over which MODBUS RTU communications are performed is not defined
by the protocol. MODBUS RTU is supported on RS-232, RS-422, RS-485, Ethernet and
other electrical standards. It should be noted that MODBUS RTU, MODBUS ASCII and
MODBUS Plus are unique communication formats, and are not compatible with each
other. This document will discuss MODBUS RTU only.

5.1.1 Transactions on Modbus Networks
Modbus protocol uses a master-slave technique, in which only one device (the master)

can initiate transactions (called ‘queries’). The other devices (the slaves) respond by
supplying the requested data to the master, or by taking the action requested in the
query. Typical master devices include host processors and programming panels. Typical
slaves include programmable controllers.

The master can address individual slaves, or can initiate a broadcast message to all
slaves.

Slaves return a message (called a ‘response’) to queries that are addressed to them
individually. Responses are not returned to broadcast queries from the master.

The Modbus protocol establishes the format for the master’s query by placing into it the
device (or broadcast) address, a function code defining the requested action, any data
to be sent, and an error—-checking field. The slave’s response message is also constructed
using Modbus protocol. It contains fields confirming the action taken, any data to be
returned, and an error—checking field. If an error occurred in receipt of the message, or
if the slave is unable to perform the requested action, the slave will construct an error
message and send it as its response.

5.1.2 Serial Transmission Mode
The transmission mode defines the bit contents of message fields transmitted serially

on the networks. It determines how information will be packed into the message fields
and decoded.

Modbus defines two transmission modes: ASCIl or RTU.

Only RTU mode will be used here. The mode and serial parameters must be the same for
all devices on a Modbus network.

RS485 ¢ Modbus protocol overview 13



5.2

5.3

Data Addresses in Modbus Messages

Modbus defines 4 address spaces: 2 address spaces for bit addressable data and 2
address spaces for 16 bits addressable data.

Address space Data Readable/writable Modbus name

OXXXX Output bit Read & write Coil Status
IXXXX Input bit Read Input Status
3XXXX Input word Read Input Register
AXXXX Outputword Read & write Holding Register

Supported function codes

The following table gives the Modbus functions, which are implemented and supported.
The code is the one used in function field of the Modbus message.

The address space concerned and the purpose of the function are given below.

Code Function

Address range/remark

N o g A WO DN

11

12
15

16

17
22

23

Read Coil Status

Read Input Status
Read Holding Registers
Read Input Registers
Force Single Coil
Preset Single Register

Read Exception Status

Diagnostics

Fetch Comm. Event Ctr.

Fetch Comm. Event Log
Force Multiple Coils

Preset Multiple
Registers

Report Slave ID
Mask Write 4X registers

Read/Write 4X registers

OXXXX Reads the on/off status of discrete outputs
1IXXXX Reads the on/off status of discrete inputs
4XXXX Reads contents of output registers

3XXXX Reads contents of input registers

OXXXX Sets the status of a discrete output

4AXXXX Sets the value of a holding register

Device specific (see Modbus data table of a device)

Checks the communication system between the master and the
slave

Returns amount of successful read/write operations on data
points

Returns log registers of communication events

OXXXX Sets the status of multiple discrete outputs
AXXXX Sets the value of multiple holding registers

Device specific (see Modbus data table of the device)
AXXXX And/Or write of a holding register

AXXXX Reads a set of holding registers and writes a set of
holding registers in one query

14 Modbus protocol overview¢ RS485
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6.1

6.2

6.3

Data access

Access levels

Some access levels must be set to allow parameters to be changed. Here are some
access levels used in the RVT.

SET MODE: The RVT must be in the Set Mode to allow parameter modifications.
LOCKING SWITCH: the locking switch has to be released

BANK SETTINGS: the parameter bank settings must be set as Unlocked (for more
information on these settings, please refer to the RVT Installation and Operating
manual).

Another parameter (COMMUNICATION LOCK) is used to add access rights to Modbus
users.

The access levels of the Modbus writings are coded in the Modbus data table.

Minimum and maximum values

Variables have a limited range. If a write operation to a variable exceeds the minimum
and maximum allowable values, the variable will be overridden with its minimum or
maximum value.

An ILLEGAL DATA VALUE exception error is sent back.

See the Modbus data table for more details.

Modbus Data table

Data are arranged in several tables for convenience. Individual tables contain similar
information. Table data may be read only or read/write access.

Data in each table is pointed to in a Modbus command by two consecutive data address
bytes. The first byte defines the table number, and the second byte the offset of the data
in the table. These two bytes are what is called the ‘Modbus address’ or the ‘Modbus
register’.

A specific Modbus data table is dedicated to a specific product type.

Access (read or write) to a non-referenced Modbus address result in an ILLEGAL DATA
ADDRESS exception error.

The Modbus Data table gives all information on the various data and how to access
them.

To handle RVT data, please refer to the RVT Modbus Data table.

RS485 ¢ Data access 15
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7.1

7.2

Troubleshooting

Preferred method of testing

In most cases the Modbus Master (usually a PC software package) will be running on a
personal computer or on hardware which has RS232 communications ports. In these
instances a converter will be needed to convert the RS232 signals to the RS485 standard
used by the controller. Only when the Modbus Master is running on hardware fitted with
RS485 ports is a converter unnecessary.

The preferred method of testing communications configuration is to operate with a
single controller located close to the Master (PC, PLC etc) and minimum cable length.

Once cable connections, controller configuration and Modbus Master configuration have
been successfully tested the system may be connected to the final installation (multiple
slaves and extended cabling systems as needed to meet user requirements). Full system
configuration and testing can then take place.

The software used to provide the Modbus Master functionality is not supplied. The
commissioning engineer should be familiar with the use of the software both while
testing connection to controllers and during full system configuration. In general
software used during testing can be classed as either application software or Modbus
test software, the principal differences between these two types are as follows.

Application software (such as Data Loggers or SCADA systems) is intended to use
Modbus devices to perform a measurement, control or logging function. It often
provides tools for quick configuration of known types of instrument. Such packages
make it easy for a user to start a system without needing to know Modbus commands,
but may not provide the tools for a commissioning engineer to diagnose problems when
a system does not respond as anticipated.

Modbus test software normally allows Modbus commands to be generated as required
and the responses analyzed. Some knowledge of the Modbus protocol and the
instrument register addresses will be required before using such a package. Test
packages will assist a commissioning engineer in diagnosing communication problems.

Check of identical Slave — Master configuration

In any case the master must have the same communication parameters as the controller:
Enter the MODBUS menu under:
COMMUNICATION - 1/0 CONFIGURATION — COM. SETTINGS —- MODBUS

- Choose a slave address

- Select the right communication speed (baud rate)

- Select the right parity checking

- Select the right number of stop bits
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7.3

Check the cabling of the RS485

- The non-inverting and the inverting output wires should be cabled respectively
on non-inverting and inverting input respectively. No communication will take
place if non-inverting wires are mixed with inverting wires.

- Load termination resistors are important at both end of the network to avoid
distortion due to reflections in the communication line. Check that the ‘Load
switch’ is at the right position (ON or OFF) according to the network
configuration.

- Connection of a ground wire and presence of a shielding will improve reliability.

7.4 Check the Transmit — Receive indicators

7.5

This is a convenient way to check the presence of TX — RX signals:

- The Receive Led (yellow Led) indicates that a Modbus query is being received by
the RS485 Modbus adapter.

- The Transmit Led (green Led) indicates that a Modbus response is being
transmitted from the RS485 Modbus adapter.

If the Rx Led and the Tx Led never lit, the problem may come from:
- The wires of the RS485 cable are not properly fixed or cabled
- The query is not sent (see the application software)
- The controller and then the RS485 are not powered

If only the Tx Led never lit, the problem may come from:

- The controller settings are not correct (check communication parameters
settings)

- The controller entered the ‘listen only’ mode (reset the controller or send the
required command to disable the ‘listen only’ mode.)

The master sends Broadcast messages (address 0) which are to be acted
on by all connected devices and do not require a reply

Check the function called and the register addresses

To ensure that a read or write message to a Modbus address will produce a normal
response, check that the register address corresponds exactly to the desired data
requested.

In Modbus register addressing there are several categories of register, including holding
registers (numbered from 40001 upwards) and input registers (numbered from 30001
upwards). The category of register addressed is implicit in the Modbus function used,
e.g. function 03 addresses holding registers and function 04 addresses input registers.

Irrespective of the function used, the register address 30001 or 40001 would be
addressed in the transmitted message as register 0, 30002 or 40002 as register 1, 30010
or 40010 as register 9 and so on.

RS485 ¢ Troubleshooting - 17



7.6

7.7

7.8

In the Modbus communications all these register addresses are not active and don't
contain valid information. A read or write to an unused register address will produce an
exception error.

Check the data access level and the limited range of data

To ensure that a write message to a Modbus address will produce a normal response,
check that the data value and access level is valid.

Writings in the controller memory though Modbus are restricted to the setting of some
access levels which need to be set. Look at:

- SET MODE
- LOCKING SWITCH
- BANKSETTINGS

Writings in the controller memory through Modbus are restricted to a limited range
applied on that data. An exception error is sent in case of a writing exceeding the allowed
limited range of a data.

Counters and Loopback diagnostics

Modbus offers some interesting functions to help the user to locate errors:
Fetch comm event counter (function 11) to catch successful messages.

Fetch comm event log (function 12) to look at the history of errors.

Diagnostics function and subfunctions (function 8)

Loopback diagnostics (subfunction O) returns a response identical to the query
Restart communication (subfunction 1)

Force Listen only mode (subfunction 4)

Read various diagnostic counters

Debugging tool and documents

The user can find much application on the internet to scan Modbus devices and test
communication.

Look in the documentation of the controller and the corresponding Modbus data table
for appropriate information.

Look in the Modbus protocol for more information on Modbus.
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8 Appendices

Al List of abbreviations

ASCII
Baud rate
Bit

Bus

Byte

American Standard Code for Information Interchange
Unit for measuring transmission speed in bits/s;

A binary digit, representing a one or zero

An electrical circuit over which data is transmitted

A whole number value represented by eight bits (O to 255)

Chassis or Chassis Ground

Coil

Common

CRC

CTS

A connection to an electrically conductive housing or frame of a
device. It may or may not be connected to Earth Ground.

The telegram structure for Modbus transmission is implemented
in registers (WORD) or coils (BOOL). A coil may be either 8 or 16
bits in length.

The voltage reference point of a circuit. It may or may not be
connected to earth ground, though it is generally assumed to be
at zero volts, unless otherwise indicated. In floating circuits, the
common is sometimes at a relatively high potential. This term is
sometimes used interchangeably with the term “Ground” or GND

Cyclic Redundancy Check. Complex error checking on a message
block.

ClearToSend hardware handshaking signal. Used with
RequestToSend.

Earth or Earth Ground

Global zero voltage reference point. Physical connection is made
to the earth through a grounding rod, water pipe or other reliable
connection.

Ground Voltage reference point of a circuit.

Handshaking

It may or may not be connected to earth ground, though it is
generally assumed to be at zero volts. Sometimes used
interchangeably with the term “Common”.

method of data flow control for serial communications

Hexadecimal or HEX A number system using a decimal 16 as its base. A single digit

HMI

number in HEX ranges from O to 15, represented by O to 9 and A to
F.

Human-Machine Interface (formerly MMI)
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Industrial'

Umbrella concept for ABB'’s vision for enterprise automation.

Industrial™ Architecture

Industrial™ Enabled

Loopback

Long Integer
LRC

Measurement

Modbus adapter

OPC

OPC Servers
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The architecture of the Industrial IT system. The architecture
defines how the system is built, in terms of basic concepts,
underlying technologies, system topology, modularity, and
mechanisms for interaction between different parts of the
system. It also defines concepts, rules, and guidelines that a
component must comply with in order to fit in the Industrial IT
system. A central feature of the IIT architecture is that information
and functions are centred on Aspect Objects.

A product that is Industrial IT enabled has been verified according
to the process of Industrial IT certification. It has the right to use
the “Industrial IT enabled” symbol.

A test used for checking functionality of a serial port, utilizing a
test plug that connects send, receive and handshaking signals

Analog value consisting of two consecutive 16-bit registers
Longitudinal Redundancy Check

A measurement is a value computed by the controller through its
analog and digital inputs. Measurements can be read from the RVT
front plate, or through the Modbus protocol.

It is an optional small interface module through which the RVT is
connected to an external Modbus serial communication bus. It
performs an optical to RS485 conversion. The communication with
the Modbus adapter is activated with an RVT parameter.

OLE™ for Process Control. OPC is Plug-n-Play in the field of
Automation and HMI. OLE™ for Process Control (OPC™) is the
most standard way for connecting hardware and data devices
with HMI client applications.

OPC is a concept agreed upon by a committee of members from
the OPC foundation. Most automation companies in the market
place including ABB are members of this foundation. OPC uses
state-of-the art technologies like COM, DCOM, ActiveX of
Microsoft and makes development and programming easier.

In the OPC world, there are two major types of applications: OPC
Servers and OPC Clients.

OPC Server applications are used to collect data from the data
sources like hardware devices. At the bottom level, the servers are
mainly for reading inputs and writing outputs of the data sources.
At the upper level, the servers make the data available in a
standard way to the OPC client applications.



OPC Clients

Parameter

Parity

PC
PLC

The OPC Client applications can communicate directly with the
OPC servers and get the data. This way OPC enhances the
interface between client and server applications by providing a
standard mechanism to communicate data from a data source to
any client application.

A parameter is an operating data for the controller. Parameters
can be read and programmed with the RVT front plate, or through
the Modbus protocol.

Simple method of data error checking performed at the byte level.
May be user-specified as Odd, Even or None with most equipment
and software.

Personal Computer

Programmable Logic Controller

Power'™ Power Factor Controller

Receive

RTS

RVT

RTU

Rx

Signed Integer

Time-out

Transmit

Tri-State

Tx

Unsigned Integer
Word

Xon/Xoff

A2 References

Microprocessor based controller from the ABB industrial
controller range. The Power™ Power Factor Controller RVT is
intended to switch capacitor in order to compensate the power
factor of the electrical network.

Incoming communication signal. (Rx)

RequestToSend hardware handshaking signal. Used with
ClearToSend.

see Power'" Power Factor Controller RVT

Remote Terminal Unit

See Receive

Whole number value represented by 16 bits (-32768 to 32767)

Parameter specifying the max. wait time in ms. Waiting for a
response in the range 0..10000 ms.

Outgoing communication signal. (Tx)

The ability of a communications transmitter to turn its circuitry
off, reducing the load on the network

see Transmit
Positive whole number value represented by 16 bits (O to 65535)
A group of 16 bits

Software implementation of data flow control

- 2GCS213019A0050_RVT communication with Modbus RTU, Modbus TCP and PQ

Link protocols
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2GCS215081A0050_RVT Manual.pdf

Modicon Modbus Protocol Reference Guide (PI-MBUS-300 Rev. J).

A3 Adequate choice of an RS232-RS485 converter at the computer side

In a RS-485 network, a control of the direction is needed to alternate between
transmission and reception. Two cases may be found:

No flow control:

The direction control is done in the RS-232 to RS-485 converter. The converter
senses the data direction and release automatically the line to tristate when no
activity is found. The release time is typically one character length (11 bits /
baudrate).

RTS flow control:

The direction control is done by setting RTS signal (Request To Send) and
releasing RTS after transmission. This is done by software. The drawback is
that if the software is busy by another task or if the PC is too slow, the direction
control may be inverted too late, losing received data.

In Modbus RTU framing, messages start with a silent interval of at least 3.5
character times. The table below is related to the RS-485 Modbus Adapter.

It shows the timings of the minimum silent length between the reception of a
query and the transmission of an answer at different Baud rate.

Baud rate (bits/sec) Minimum silent length (ms)

110 350
300 160
600 80
1200 40
2400 18.8
4800 9.5
9600 55
19200 3.4
38400 1.6
57600 1.6

The choice of the RS-232 / RS-485 is then particularly important as a bad management
of the direction of transmission may lead to communication errors or no communication
at all. If RTS is released too early, the query will not arrive to the Modbus slave and no
answer will be initiated. If RTS is released too late, the answer will not be received
completely by the Modbus master.

As a consequence, to ensure higher throughput and reliable communication, the
recommendation is done to choose an RS-232 / RS-485 able to sense and manage the
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data direction, and to avoid any computer dependent flow control. Missing to do so may
lead to force the user to work with a slower transmission speed.

An also important feature is the isolation between the RS-232 side and the RS-485 side
to avoid ground loops and to work safely.

Finally, port powered converters should be considered carefully as some computers
don't have sufficient power to feed efficiently the RS-232-RS-485 converter.
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INSTRUCTION MANUAL

Temperature probe
Installation and start-up guide

— Technical specification
Temperature probe Only 2 contacts using 1-wire protocol
« Parasitic supply mode ( no need of external power
supply)
- Connection to more nodes in a daisy chain net-
work
- 8 temperature probes connection
« 8 meters maximum between RVT to temperature

AL HR HD
W

RVT Power Factor controller can
connect up to eight temperature
probes in a daisy chain.

probe or between probes

» 64 meters maximum length

- Measures temperatures from -55°C to +125°C
(-67°F to +257°F)

« +/-0.5°C accuracy from -10°C to +85°C

« DIN rail mounting

« Connection to the RVT using a 2 wires , twisted
pair Category 1 telecommunication cable



Temperature probes commissioning

Each probe needs to be commissioned as per the following pro-
cedures before it can be used. Each probe has to be recognized
one by one:

connect the probe to the temperature probe input (one probe
only)

click on arow to assign a probe number

click on the “Start” button

the RVT recognize automatically the probe address

restart the same procedure for each probe

When one of the probes has a problem, it can be cleared by
clicking the clear button. A unique address will be assigned to
each activated probe after the recognition completes.

Connect a probe, select Nr in the list then Start

[1]2]a]a]s]e[7]8]aft0/11/12h #+ ¥ < Fi [ &
Temperature probe auto recognition

[1]2]2]4]s]e[7]e]o]t0/11/12/l s ¥ e+ Fu [ &
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Mechanical dimensions

Temperature Probes installation
Connect each probe successively

225

-

in the subject matter and illustrations con-
tained therein. Any reproduction, disclo-
sure to third parties or utilization of its
contents —in whole orin parts —is forbid-
den without prior written consent of ABB.

© Copyright 2018 ABB. All rights reserved.
Specifications subject to change without
notice.

77

2GCS206086A0050 REV F 28.02.2018



AL HR HD
W

INSTRUCTION MANUAL

IP54 sealing gasket for RVT
Installation guide

The IP54 sealing for RVT gives a
protection from the front panel

side.
T with P54 Technical specification
sealing gasket * IP5X: * IPX4:
- Dust-protected. Ingress of dust is not totally pre- - Protected against splashing water. Water
vented, but dust shall not penetrate in a quantity splashed against the enclosure from any direc-
to interfere with satisfactory operation of the tion shall have no harmful effects.

apparatus or to impair safety.
- Wire protected. Protected against access to haz-
ardous parts with a wire of diameter 1 mm.



Step 2
(b)

Step 1
(@)

Note: cut out dimensions are 138x138 mm.

IP54 sealing installation

Step 1: Slide the RVT (a) perpendicularly to the capacitor bank
cubicle.

Step 2: Rotate the RVT (b) to insert it into the capacitor bank
cubicle.

Step 3: Insert the mounting bracket (c) in the corresponding
fixation holes (d) of the RVT.

Step 4: Pull the mounting bracket backwards.

Step 5: Place the 15t IP54 sealing gasket between the front

s.a.ABBn.v.

Power Quality Products

Allée Centrale 10 Z.I. Jumet
B-6040 Charleroi (Jumet)
Belgium

Phone: +32(0) 71250 811

Fax: +32(0) 71344 007

Email: power.quality@be.abb.com

We reserve the right to make technical
changes or modify the contents of this
document without prior notice. With re-
gard to purchase orders, the agreed par-
ticulars shall prevail. ABB does not accept
any responsibility whatsoever for potential
errors or possible lack of information in
this document.

We reserve all rights in this document and

new.abb.com/high-voltage/capacitors/Iv

Repeat steps 3 to 5 for the
bottom mounting bracket.

panel and the cubicle.

Step 6: Turn lightly the screw (e) into the mounting brackets.
Step 7: If any hole still exists (check the corners of the control-
ler) a 2" IP54 can be placed around the 1st one.

Step 8: Push on the gasket on 4 sides of the RVT to insert it
between the cubicle and the RVT enclosure so the gasket be-
comes invisible.

Step 9: Turn the screw (e) into the mounting brackets and
tighten until the RVT is secured in place.
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