
f Intelligent Microprocessor

The PFRMD is a microprocessor controlled automatic
power factor regulator, assembled in a 144x144 mm
format container for flush mounting (DIN standard 43700).
It can operate on three-phase low voltage systems at 220,
380, 415 VAC and also on high voltage systems by taking
the voltage and current measurement signals from
t rans fo rmers  (voltage transformer and current
t ransformer).  A version configured for  per forming
single-phase measurements is available. The PFRMD
measures permanently the reactive power consumption in
the load, and according to the control logic, it can connect

or disconnect the requlred  amount of capacitar steps
needed to obtain the the preset coso value by means  of a
microprocessor-controlled loglc. The PFRMD optlmizes
the use of the capacltor elements in a bank. The steps are
rotated In order to obtain in the shortest time, and with the
minimum number of operations, any desired comblnation.
The “Top-up” function reduce-s  considerably the number of
operations, while the power factor correction is guaran-
teed. The regulation procedure and alarm management
functions are the intelligent type, thanks to the micropro-
cessor and software developed entirely by ELCONTROL.

Transparent protective cover

Microprocessor-controlled
intelligent logic.

CESI approved

Measurements
in True RMS

Lengthen the life of your power
factor correction system
The PFRMD opt imizes the use of  the system’s
components,  obtaining the necessary combinations in the
least possible tlme with fewer movements.

Ideal for power factor correction
irrthe presente  of harmonics

Maintains optimum control of P.F.
system even under fault conditions
By means  of the capacitar bank functions it signals and
disconnects the defective steps.
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based Power Factor Regulators
F An INTELLIGENT P.F. regulator.

l Measurements in True RMS.

l Fully  optimised connection / disconnection reduces
switching steps to a minimum for maximum  service life of
the P.F.C. installation.
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I ,’ ~_.~~~-_..~_~~- l The condition of the P.F.C. installation can be constantly

monitored, signalling fault conditions in real time.

l Multiple monitoring functions provide alarm signalling on
range of possible malfunctions within the P.F.C. system.

0 Potentially dangerous fault conditions trigger automatic
R capacitar disconnections.
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Alarm Management

.
of the phases. temperature.

/ Cyclic management
of functions every

1-i I- I-x I-h Harmonic Sampling
for measurement  of the harmonlc

I rms  current  !n  the capacitors

resonante  con,rcJ
between  capac~tors  and transformer

Calculation:
V,l, rms.  act,ve  power  P, react,ve  power  0.

Cos0.  reactive  power  lo be supplled  for
PFC  temperature

a

The PFRMD can genuinely be called  “lntelligent”  because,  thanks to the
microprocessor, it cyclically performs a check-up of the above function blocks
at 1 second measurement intervals, which enable the regulator to perform
any operations in real time. In short, this sequence is the central block  of the
program structure, enabling the management of all  of the resource
coordination activities and interaction with the user.



Display of data

cos
The PFRMD normally
d~splays  the system’i
cos measure-
ment.

Voltage
press  the pushbutton
to display the mains
voltage

Automatic  CIK
With this new functlon  the regulator determines.  by means of the measurements
themselves,  the power of each  capacltor step and ellmlnates  the need for manual
settlng of the C T. ratio.  The measurement  IS performed  automatlcally and stored
dunng the flrst hours of operatlon.  The regulatlon  loglc takes Into  account the real
power of each step and the power necessary to correct  the power factor, uslng
only the power steps strlctly  necessary, closest  to the power requlred.

Lengthens the life of the p.f.c. system
The connect and dlsconnect  loglc was studled takmg Into account three
pnncipal objectlves  wh!ch  are decxwe for the long life of the system:
* Equalization  of the number of stsp operations
The PFRMD reaches  thls oblectlve  by countlng  the number  of operatlons  of
each step and always connectlng  those steps that have worked the least
This translates  Into a considerable reductlon in the number of maneuvers
wlth  resulting longer serv~ce  Ilfe  of the entlre system.
* capacitors  “resting”
The PFRMD connects  a step only If It has been out of circult for at least two
minutes, un arder to reduce the stress on the partlally loaded capacltors
l “Top-up” function
The PFRMD constantly monitors  the actual power factor and compares It
with the dewed pre-set value. Any spare capacity  IS utlllsed to mamtaln the
power factor at a level between  cos 1 and the preset  value.
This ensures  that reactwe  energy consumptlon  IS kept to a mlnimum and
unnecessary  swltchlng operatlons  are completely ellmlnated

Current
Pressing the pushbutton

q a second tlme
the secondary  current of

the CT IS dlsplayed

Continuous check of the
condition of the sytem (option-selectable)
The PFRMD loglc  camas out a check of the steps at each connectlon  and
dlsconnectlon,  comparlng  these measurements with those  ntially stored
The PFRMD IS thus able to’
l Indicate defective  steps whose power IS reduced by 20% or more.
*Single  out contactors  with peor contact  performance.
In both cases the PFRMD automatically  eliminates  the defective  step
from the configuration.  and does  not reconnect  It.

Temperature
Control
A sensor located mslde  the equlpment  constantly  momtors  the temperatura
When it exceeds  a threshold of 40°C (programmable), an output  relay for
ventllatlon control IS automatlcally actlvated Should the temperature exceed
60°C (programmable), It automatlcally dlsconnects  the capacltor banks
wlthr  3 seconds,  slmultaneously  actlvating  an alarm relay W h e n  t h e
temperaturs  reenters normal Ilmlts. the equlpment automatlcally beglns lo
operate  agaln. The two LEDs  located  on the front  panel of the PFRMD
Indicate that the two temperature thresholds have been exceeded. The
temperature  m centlgrade  IS shown on the display

Temperature
presslng  the pushbuttons
q +a simultaneously,

the temperature  of the
P.F.C system is dlsplayed.

Microprocessol

15
Harmonic overload
protection
The PFRMD is the flrst regulator ever to perform  measurements un True
RMS. that IS, to be able to constantly  determIne  the harmomc content  of the
electrical  system The PFRMD constantly  stands guard so that harmomc
IImlts, dangerous  to capacltors,  are not exceeded.
Should the rms current  exceed 120% (programmable)  of the fundamental

due to harmonics  for more than 2 mwtes, the regulator automatlcally and
rapldly disconnects  all of the capacitar banks and beglns to functlon agaln
normally only when normal condltlons  return If the sltuatlon  is repeated  6
tlmes durlng a pwod of 60 minutes, the PFRMD permanently dwonnects
the capacltors,  slmultaneously actlvatmg  the alarm relay An LED on the
front panel signals the alarm state

Resonante control
Resonante risk signalling aY
Agaln, thanks to RMS measu~ments,  the PFRMD also makes it posslble  to
avold elther phenomena whlch  are destructlve to the PFC system. The
PFRMD signals  the danger of resonances,  speclflcally,  abnormal  ampllflcatlons
of the 5th and 7th harmomc, whlch,  even 11 they are not necessarlly  dangerous
to the plant, are nonetheless an Indlcatlon  of danger  and a warning  to the user
lo carry  out a more In-depth study. If elther the 5th or 7th harmonlc  goes beyond
60% of the fundamental, the LED will flash every second lo IndIcate the 5th
harmonlc  and every 112 second to IndIcate the 7th harmonlc.

Protection from
resonante
When the rms current  exceeds 150% (programmable) of the fundamental. the
regulator identifws  the presente of resonante and after a maxlmum of 1
second actlvates  the qulck  dwonnectlon  of all of the capacitar  banks The
regulator begins  to functlon agaln normally when It retums wlthin normal
condltlons. If the sltuatlon IS repeated 6 tlmes durlng  a pwod of 60 minutes,
the PFRMD permanently  disconnects  the capacltors  and srnultaneously
actlvates  the alarm relay The harmonlc ovkrload  LED signals  the alarm

Additional alarms
* Lack of P.F. correction  - Any condltlon  whlch for more than 30 mmutes
Impedes  the power factor compensatlon  of the electrlcal  system to the
preset  Cos0, the PFRMD actlvates the alarm relay whlle the regulation
funct1on contlnues
l Mains failure The PFRMD nmmedlately dlsconnects  the capacltor  steps
and the alarm relay activates the alarm.
- “Weighing”  not possible  If one or both of the flrst  two steps IS not
servvxable,  the PFRMD IS not able to determIne  the baslc capaclty, and
after  repeated  attempts tt slgnals the problem.
* High applied  voltage  (optional)-  In cases where the voltage exceeds
110% of the rated voltage (programmable). the PFRMD dlsconnects  the
steps (un  3 seconds)  and the output relay slgnals the alarm condltlon.

On request
For speclal  system requwements  the PFRMD can be set at the factory  wlth
alarm thresholds dlfferent  from the standard enes. un addltlon to a maxlmum
voltage alarm.



based Power Factor Regulators

Front panel

LED signalllng of
connected steps

Measurement
Display

Indicator of the
measurement
selected and

dtsplayed

Potent1ometer  for
cos 0 regulat1on

Harmonic overload LED

Resonante  LED

LED Temperature
threshold ene
LED Temperature
threshold two

Inductive load LED

Capacitlve  load LED

Automatlc  / manual LED

Mains supply LED

Multi-function pushbuttorIS

Only four pushbuttons for all functions and regulations

cos 0L
I 1

A U T
l MAN

~+l
! ~-

Measurement display
Thls pushbutton enables the dlsplay of the three parameters
dlsplayed ,n the followmg arder Cos  0. V, I

AutomaticlManual
Selects  the type of funct~on AUTOMATIC (by default  when  ,t IS
tumed on) or MANUAL (selected by pushbutton)

Manual connection
Thls pushbutton connects the steps un sequentlal arder staitmg from
step ene

Manual disconnection
Thls pushbutton dlsconnects  the steps ,n sequen,,al arder start,ng
from step ene.

_

Rear panel

Temperature
To dlsplay the temperaturs w,th,n the P.F.C.  panel.
press these two pushbuttons s,multaneously.  (The
temperature  IS !n degrees  C )_

Programmed Cos 0
To dlsplay the cos set by the potentlometer  located
o” the front panel, press these  two pushbuttons
s~multaneously:

To reset  the “wght” 01 fhe steps stored,  press these
two pushbuttons un success~on  and keep them
pressed slmultaneously  for about ten seconds

Alarm  command
outputs

Power supply
mput

Connectlon board Voltage
wlthout screws mputs

Contactor  command
outputs of capacitar
banks 1 to 7

Contactor  command
outputs of capacitar
banks 8 to 14

Current
inputs

Harmonlc measuremer
mputs

1t



Intelligent Microprocessor-based Power Factor Regulators

Technical features

Genera,  specifications
. Voltage  measurement  ,npW  max  750  VAC ? 10% (50160 Hz selectable)
+ Current  measunng  ~npuv  max 6 Amp. (50160 Hz selectable)
- lnput Impedance.  4 MOhm
. Current consumpt~on:  max 0.2 VA
. Supply also  posslble  from HV network  VT secondary connects  to

100 120  VAC  supply ~nput  termInals.  HV CT secondary mus!  be
connected to termlnals  Si 52 01 the PFRMD (VT connected
phase-to  phase  CT connected lo fhlrd  phase).

. *eroing de”,ce  1” absence  of voitage  meas”rIng  SIgnaI
- A bu!lt-in fllter  prowdes normal operatlon  oí the regulator  even un the

presente  oí Ilne dlsturbance
- Number of output  contacts  equal lo the number  of capacltor  steps.
- Output  contact  rating.  5 Amperes-  250 VAC;  or ZA-440VAC (for

hlgher ratlngs  an aux~l~ary  relay  must be used)
- Max~mum  rating of relay  common  terminal 10A al 40°C

Mechanical specifications
* Mechamcal  dlmenslons of the equlpment. front panel

144x144 mm. accord,ng  lo standard DIN43700.
. Insulated self-extlngulshlng  conta~ner  for flush  mount~ng
- Panel cut-out’ 136x138 mm. (tolerance -Omm.l+

Imm.).  max~mum  panel thlckness: 12 mm
- Welght’  lrom  1.45 to 1,6 Kg. (accordmg  to the verslon).
* Transparent protect~ve  mask for the front panel
. Connect~on  board.  screw  connectlons
* Screw brackets for mounting to panel Maxtmum panel

thnckness  12 mm.

Connectian diagram  for PFRMD steps 3-4-5-6-7

1 OO + 120 VAC  +/- 10% 50160 Hz
200 t 240 VAC ci- 10% 50160 Hz
346 L 415 VAC +/-  10% 50160 Hz

- Consumptlon  15 .VAmax

Measurements  of the fundamental quantities
- Measurement technlque:  Fced sampllng  AID
- Sampllng  frequency’ 2.5 KHz
* Number 01  samples  per phase: 250 (100 msec)
* Repetltlon  rate of measurement  1 sec.

Environmental  conditions
- Protec11on  ratlng  lar the front panel wlth  mask.  IP 50
- Operatlng  temperature.  from -10°C  to + 70°C
* Storage temperature.  from -25°C to + 70°C
- Relatwe  humldlty  (maxlmum),  90 % at 20°C
* Maxlmum altItude’  2000 meters
* To be mstalled  ~ntemally,  away from heat  sources

Ordering information
STANDARD TYPES: PFRMD3/4/5/6/7/10/12/14
N.B. For special  uses the PFRMD can be suppl~ed  w,th alarm
PROGRAMMING different from the standard programnxng

Connection diagram for PFRMD steps 10-12-14

lnsert  the Current Transforma C.T. un serles  to the Ilne wlth  the greater amount  of the mductlve  load. The CT IS always  connected upstream  of the reactive  load and
the power  factor compensation  capacltors.  The Ilne chosen  for the C.T. becomes  Li(R) m the connect~on  dlagram

MODELS PFRMD 3 PFRMD 4 PFRMD 5 PFRMD 6 PFRMD 7 PFRMD 16 PFRMD 12 PFRMD 14

No 01 contactor comman’i outputs  3 4 5 6 7 10 12 14
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