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. ABOUT SYCON

SYCON is the symbol of quality and superiority. SYCON produc
are designed and manufactured by a team of well-experienced,
highly skilled and professional engineers with latest technology.
keen controlled manufacturing and rigorous qualityisontrol.

is an ISO 9001:2000 company certified from TUV Rheinland.

2. INTRODUCTION

Certain electrical loads such as motors found in large machines
air conditioners etc. can cause your electrical system to be
inductive, resulting in a severely lagging power factor. This mee
energy is being wasted; consumer has to face large electricity
charges. The simple solution to this is to connect or disconnect
power factor correction capacitors.

Manual switching of these capacitors is not suitable for rapid
fluctuating loads. Such systems therefore require continuous
personal attention to make necessary correction. So some sort
automatic control systems is required to ensure the maximum
benefit from these capacitors.

This is achieved by HFI 66** AUTOMATIC POWER FACTOR
CONTROLLER. HFI 66** is fully automatic power factor
INDICATOR / CONTROLLER, using micro controller technolog
measure and control the power factor. This new introduction of
systems and controls measures the true R.M.S. values of curre
and voltage which ultimately calculates true power factor and
KVAR. In addition to these measurements HFI 66** measures ¢
harmonic of current and total harmonic distortion There are so
many added features included in this model you will understanc
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those through this manual and you will be able to utilize to it's
full ability.
The HFI 66** has five models depending on the number of stz
HFI 6604 4 STEPS HFI 66066 STEPS
HFI 6608 8 STEPS. HFI 661212 STEPS.
HFI 6614 14 STEPS. HFI 661616 STEPS.
It is generally referred as HFI 66**.
3. PRINCIPAL OF OPERATION
HFI 66** measures the voltage and current by taking the sam
of one cycle through built in ADC and then finds the RMS vall
calculating root mean square of these samples. The power is
calculated by multiplying voltage and current at the instant an
then integrating these samples to give the actual power. Knov
this actual power and the apparent power calculated from RM
voltage and current value TRUE power factor is calculated. T
calculated power factor is compared with theRanget set P
accordingly the capacitor banks are switched on and off to
maintain the target P
The measurement of harmonic distortion is done by taking the
samples over a cycle and then analyzing for harmonic distorti
by FAST FOURIER TRANSFORMATION (FFT) knowing the
harmonic frofi ® 13we calculate the total harmonic
distortion and if it increases beyond set limit trips the capacitc
banks.
4. CONSTRUCTIONAL DESCRIPTION

The HFI 66** Power Factor Controller is housed in 144 x144

x120 mm .panel mounting type box, which matches the indus
standards. The mounting of HFI 66** can be easily done with
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side screw clamps. The panel cutout should be 138 x 138 mm.
The front panel has all indications and controls and the rear
panel has all electrical connections.

4.1 THE FRONT PANEL (Refer Fig. 1)

All the displays are displayed at the front on 16 x 2 LCD. There
four keys MEAWN,D, and to set & get required display on LCD.
Also capacitor ON & OFF status is displayed by L.E.D. indication
details are given afterwards.

4.2 THE REAR PANEL (Refer Fig. 2)

There are two rows of connectors, which are used for external
connections. The potential and the current transformer are
connected at these strips. And potential free NO contacts are
provided for switching capacitors according to stages.

5. FUNCTIONAL DETAILS

5.1 AT POWER ON

After installation, when the power supply is made ON you will st
messages one after another on alpha numeric liquid crystal
display (LCD) as

APFC .
| o PRC |xx. No. OF STAGES

CHECKB-CT? | Eor checking CT, you must connect
Capacitor C1
Flashes display 5 tiniekeif pressed, Display shows,
CHECKB-C1? | Then C1 capacitor will be ON. It checks CT
either in correct direction or in reverse
direction.
If it is in correct direction then displays system parameters. Or i
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it is in reverse direction then it will flash B-CT and you should
connect CT in correct direction.

If N key pressed, then it will go further without checking CT
direction. Display shows, | CHEClﬁ(B)‘-CT? |

After displaying the above messages you will see different sy:
parameters as under.

5.2 DISPLAY OF SYSTEM PARAMETERS

The alpha numeric L.C.D. displalyis

divided in four virtual quadrants 1
as shown bellow. Each window is
allocated for certain parameter te
Window 1:

This window displays selected mode. i.e. AUTO or MANUAL
MANUAL mode this window also shows the capacitor step
number. MANU XX where XX is capacitdrangabdrom

01to N (N =no. of stages)

Window 2:

This window shows system Power Factor

PF=LGO0. XX (power factor is lagging)

PF=LDO0. XX (power factor is leading)

PF=1.00 (power factor is one.)

Window 3:

This window shows KVAR required targehiPoe/@r factor.

i.e. Shortfall of KVAR

X. XXX S where S stands for Shortfall KVAR

X.XXX E where E stands for Excess KVAR

4
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In case of Harmonic Over Load this window toggles between
Short Fall

KVAR and HAR OL

Window 4:

This window toggles between Voltage and current display &
display of

percentage THDItage, Current display: XXXYYY

XXX = voltage across RY (in¥¥ltskivrrent in B phase (in

Amps) =ry

THD 2 SY"_THD = XXX % Total Harmonic Distortion
Fundamental

n is harmonic number Y is value of that harmonic.

5.3 LOW CURRENT INDICATION

When system load reaches to less than 2 % of the primary curr

rating of the C.T.the system automatically switches OFF one by

all the capacitors and the display shows, LOW CURRENT.

At Power ON or when the system reaches to less than 2% of C

ratio all operations will be locked fqgr

one and r?alf minute & the displayiiigﬁ/ﬁﬁm

6. MODE SELECTION

There are two functional modes

1.AUTO MODE 2.MANUAL MODE

6.1 AUTO MODE

After power On by default APFC enters in AUTO mode. In AUT

MODE, the capacitors will be switched ON if the measured Pow

Factor is less than the set targeted Power Factor one after anot
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until the Power Factor reaches the target Power factor. Once
66 ** gets the value of all capacitors it will switch ON & OFF tl
capacitors according to shortfall & excess. It will work in best
manner.

6.2 MANUAL MODE

As soon as you press MENU key display s8&Ts

. MODE.
Then preBsorN any key till display showsMIANUAL

MODE

After that prgs&ey to enter in MANUAL mode until the display
shows MANU.
Release the key as soon as the display shows MANU.
In manual mode any capacitor can be switched ON or OFF
A capacitor stage No. will be incremented on the display in
circulating mannermgke any capacitor ON or OBFopress
N key respectively, as soon as that capacitor stage number is
displayed by the left most digit. The capacitor number is
displayed as MANU XX where XX rolls from 1 to N (where N i
maximum number of stages).
Again while changing over from MANUAL to AUTO mode pre
MENU key until display shows AUTO. Release the key as soc
the display shows AUTO.
When APFC goes from AUTO to MANUAL mode capacitor st
AUTO mode is retained. But when it goes from MANUAL to A
mode all capacitors are switched OFF one by one & HFI 66**
starts the power factor correction from beginning. This mode
not available in LOW CURRENT condition. In MANUAL mode
MENUS are not available.
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7. MENU SELECTION

There are Six MENUS available in SYCON HFI 66**.

1 SET MODE

2 DISPLAY MODE

2ASETTING DISPLAY

2BCAPACITOR DISPLAY

2CHARMONIC DISPLAY

3 CAPACITOR FEED MODE

4 MANUAL M@Dis mode not available in Low Current
condition.)

5 CALIBRATION MODE

6 TEST MODEThis mode is available only in Low Current
condition.)

First press MENU key and therpoeSisiag any menu can be

selected.

7.1 SET MODE

When display sho8ET
MODE

presg, key. Now display shows

A password lock is provided so that an unauthorized person wil

not be able to tamper the settings.

7.11 ENTERING PASSWORD

To enter the PASSWORDgniégdey. o0 have to enter four

characters. After preBskay a character from 0 up to z will be

incremented and vice a ver$akeigh For fast increment of

characters press MEND Keys simultaneously. For fast

decrement of characters press MEBYs$ &multaneously. At
7
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desired character you selectegl kegsthe character will be
placed at ?, and the position of the ? will be seen in next char
place to be selected. The same procedure is to be repeated for
position. A word of four characters will be now your passwc
Factory set password is 'SYCN'. PASSIORD = 000X

If the password entered is not conlp

then display shows & | PASSWORD |

it will ask for DERApdissword. DEFAULT?

If you pregkskey it stores default password (i. e. 'SYCN')
while pressiNgkey it does not stores default password.

If password entered is correct, display shows
PASSVVCSP =X0X |

and APFC enters in to set mode.
7.12 SETTING OF DIFFERENT PARAMETERS
By successfully entering the password any parameter can be
The following are the parameters in the set mode

. NEW PASSWORD TARGET POWER FACTOR

[ll. CT RATIO IV. ON DELAY

V. OFF DELAY VI. SET THD

VIl. LOCKOUT TIMEVIII. STAGE

IX. HAR OL PROTEGT? MODE
The parameters can be seldéztmdNkey. When the display
shows your required parametgy ges& set the value of
that parameter.

I. NEW PASSWORD NEW PASSWORD
Here new password can be set. T ORD = 2 XX
new password pgekey display shows i
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Now follow the procedure of entering password for setting NEW
PASSWORD And you will have your new password.

After entering all four characters | PASSWORD = XXXX
controller asks, SAVE THIS?

If you presskey, display shows, | PASSWORD = XXXX
And it stores new password. SAVETHIS? YES

If you predskey, display shows, [ PASSWORD = xxxX
And it does not stores new passworAVETHIS? NO
IIl. TARGET PF | TARGETRF |

Presg key to set target Power FactpiARGET PF=0.X LG|

TARGETF fPalue is settable from lag 0.71 to lead 0.95 Pressing
key the value will increase from lag 0.71 to lead 0.95 and then ag
will start from lag 0.71. Similafiykextit will decrement. For

fast increment press MEDNWe§s simultaneously .For fast
decrement press MENLké&ys simultaneously. After selecting
the target value Rré®y to save value.

lll. CT RATIO | CT RATIO |

Presg key to set CT Ratio | CT RATIO= XXXX |

he CT ratio setting is settable from 5 (25/5) to 1250(6250/5) in
the step of 5. With thédk@®ygou can increment & decrement
CT ratio. For fast increment pressiveEls)sBmultaneously

.For fast decrement press NfBiéys8&simultaneously. By
pressing key you can save the setting.




IV. ON DENA ON DELAY
Presg key to set on delay. The
setting is from 5 seconds up to 12b(5)\l DELAY = 00X |
seconds. This setting procedure is same aszbodd using
keys. For fast increment press DIE®S &multaneously.
For fast decrement press MERdysSsimultaneously. And by
pressing Key the ON DELAY time will be set.

V. OFF DELA | OFF DELAY |

Presg key to set off delay

The OFF DELAY setting is from | OF DELAY =X0X |

5 seconds up to 1200 seconds. This setting procedure is sam
as above udihgnd\ keys. For fast increment press MENU &
D keys simultaneously .For fast decrement préskeMENU &
simultaneously. And by peges&iiyghe OFF DELAY time will

be set.

VI. SET THD | SETTHD |

Presg key to set SET THD [ SETTHD=300<% |

The SET THD setting is from 1 % to 100 %.B& ressing
keys SET THD can be set. For fast increment jpess MENU &
keys simultaneously. For fast decrement priisiseydENU &
simultaneously. After prgskaygthe SET THD will be set.

VII. LOCKOUT TIME | LOCKOUT |

Presg key to set LOCKOUT | LOCKOUT = XXSEC |
The LOCK OUT time setting is from 1 sec. up to
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60 sec. This setting also can beDdand\bieys. For fast
increment press MENWe&Ys simultaneously. For fast
decrement press MBNIWe§is simultaneously. After pressing
¢ key. The LOCK OUT will be set.

VIIl. STAGES | STAGE |

Presg key to set STAGES | STAGE=xx |
Stages can be set from 3 to max step céntidlleyisyfor

fast increment press MEN{@y&s simultaneously . For fast
decrement press MBNIKe§s simultaneously. After pressing
¢, key stages will be saved.

IX. HAR OL PROTECT HAR OL PROTECT?
Presg key to set inability of

harmonics overload protection Us|nf*? = e
D /N keys you can set protection from

harmonics. Presgiri{ey the setting will be saved.
X. MODE | MODE |

Presg key to set MODE. %%?f

There are two modes Auto Identificati ~

and Manual Feeding of capacitor value Dddek®yith
you can set any one mode & save sgtkiny. Wittelected
mode is MANU FEED,

Next display will be

PresB key for YESI&ey for NO. =
if you presskey then displays | CAPACITOR VALUE |
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If selected mode is AUTO Identify it clears capacitor values
internally and return to auto mode. While doing online setting
mode must prBskey to save default capacitor values.

At any stage if no operation is carried out Unit returns to AUT
mode.
7.2 DISPLAY MODE

7.2ASelectDISPLAY
MODE
and pregs key display shoV&PLAY
SETTING
Again pregskey, APFC displays setting of different parameter:
as below
[TARGET PE=0.x1G] XX : TARGET POWER FACTOR

| CT RATIO= XXX |XXXXCT RATIO
| ON DELAY = XXXX | XXXXON DELAY IN SECONDS

| OFF DELAY = XXXX | XXXX OFF DELAY IN SECONDS

XXX: TOTAL HARMONIC
| SETTHD=XX% | BISTORTION IN %

| LOCKOUT = XX SEC | XX : LOCKOUT TIME IN SECONDS

[ SASS | XX :NO OF STAGES
HARQLPROTECT? | XX X: YES / XX : NO
[ ¥DE | xxxx: MODE NAME
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After displaying all parameters it will returns to AUTO mode.
7.2B CAPACITOR DISPLAY
When display shoudSPLAY

MODE
presg, key and then p2swy until display shows,
CAPACITOR
DISPLAY
Presg key, display shows | CAPO1 |
CC = Capacitor Number
YYYY Cagacitor on count | Vﬂfi S%zz Y><>YY<§(<X

ZZZZ Capacitor value (in kvar) original
XXXX Capacitor value (in kvar) recent

OR CAPCC  YYYY
If capacitor is found faulty display Ehmw, XXXX
OR

If capacitor value is not read yet t'rrertApoc YYYY |
display shows,

OR
If a capacitor is found not connectpg/ o5, | IYXX
then display shows
After some time display will again Ishow
By pressiiy N key you will obtain required Cap. No. Repeat
the procedure to display capacitor value. If no operation is
carried out it will return to auto mode.
7.2C HARMONIC DISRIIA¢ feature is not available in low
current condition.) When display sBo8BLAY

MODE

CAP 01

13




presg, key then and tBekey until display will show

HARMONIC

DISPLAY
presg, key display will show % HARMONIC
YY = HARMONIC NUMBER Y¥th HAR = XXX %

XXX = %O0OF YY th HARM@NIGNDAMENTAL

To view further harmonicspkegsand you will see further
harmonics as 5th up to 13 and then it will roll over to3rd and
on. Pressing MENU key it will return to auto mode.

7.3 CAPACITOR FEED MODE

There are two modes auto identification and manual feeding
mode. In auto identification mode capacitor value can be clea
& in manual feed Mode capacitor value can be set. If you nee
clear the capacitor status stored or you have to install the nev
capacitor value you will have follow the following steps.

7.31 CLEAR CAPACITRORE

For clearing capacitor the APFC must be in auto identification
mode. When display sho@APACITOR FEED

MODE
presg, key then display shows | CAPO1 |
Presg key to clear the capacitor vrxrm‘
then display shows, YES/ NO
To clear value pEegsy, CAPOL COLEAR? |
display shows ARE YQU SURE?

IfN key pressed, cap. value will n 01 COEAR?
cleared. Display shows ARE YOU SURE? NO
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But ID key is pressed, the particular capacitor value & on count

i i CAPO1 CLEAR?
will be cleared. Display shows | AR OL ABARY

After some time delay display aga|in showi§ 01

withD &N keys select desired capacitor no.& repeat the above
procedure.
If no operation is carried out it will return to auto mode.
7.32 FEEDING OF CAPACIHIOREV
For feeding of the capacitor value user has to select manual fee
mode. When display sho@APACITOR FEED

MODE

presg, key then display shows | CAPO1 |

Again pregskey to feed the capacilormp 01 3X0KK |

value, and then display shows

XXXX=capacitor value

By pressifiy N key you can set capacitor value from 1kvar to
250kvar in step of 1. For fast increment preBskigfEENU &
simultaneously. For fast decrement preSsKdENU &
simultaneously. Rydssy to save the particular value. After

showing display of SAVED it will aﬁmm—lam

By pressibgN key you will obtain required Cap. No. Repeat the
procedure to feed the value. If no operation is carried out it wil
return to auto mode.

7.4 MANUAL MODE

This mode is described ever before in section 6.2
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7.5 CALIBRATION MODE
Select first CALIBRATION

_ MODE
through MENU key an®thetkey. pregskey, it will enter
in the calibration mode. You may see calibrated voltage, curre
PEin this mode If MENU key pressed, you will return to auto
mode.
7.6 TEST MODE
This mode is available in low current condition only.
Select first TEST

_MODE
through MENU key an®thérkey. Pregskey to enter in
test mode. As soon as unit entered in LOW CURRENT and
TEST MODE is selected display sho
WAIT as flashing and FOR Tes TR EsT_|
After completing one minute
the display will show TEST MOD
Then the sequential switching of capacitors starts. In this moc
switches ON all the capacitors serially & then switches OFF a
capacitors in the same manner as switched ON. Once TEST |
begins it comes out from it only after completion of above cyc
After completion of this cycle it will again display low current.
8. AUTO IDENTIFICATION
While commissioning the capacitor panel HFI 66** recognizes
the value in kvar of each capacitor in first trial run. This value
each capacitor is stored and used further while making On or
OFF the particular capacitor. The capacitor banks are switche
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on until the measured Power Factor reaches the target Power
Factor. And when the Power Factor measured crosses the targ
before switching OFF a particular bank, the excess kvar is
measured and a capacitor bank is searched such that, whose k
is less than excess kvar. and if all such capacitors are off & still
the system is in excess kvar, then lowest capacitor among the (
capacitors will be switched off so that system will be always in
min. shortfall. Thus automatic c/k is achieved and the switching
will be in BEST FIT manner.

8.1 MANUAL FEEDING

In manual feeding mode user has to feed fix value of cap in
CAPACITOR FEED
MODE

& Capacitor's ON / OFF switching will be same as in auto
identification.

8.2 FAULY CAPACITOR DETECTION

If the read capacitor value is not in the range of 40% of fix
capacitor value then capacitor is detected as faulty. For such 5
successive faulty readings, capacitor is declared as faulty.
Although capacitor is displayedrastké\sMitching ON/ OFF

of particular capacitor is remaining as regudarly for P
controlling purpose.

8.3 LOCK OUT TIME

There is a lockout period provided not to switch ON any
capacitors immediately after the power is on to provide dischar
time for capacitor.

17




8.4 ON & OFF DELAYS

Both ON and OFF delays are settable from 5 to 1200 second:
delay is the time between the two consecutive capacitor ON
switching. And OFF delay is the time delay between consecut
capacitor OFF switching. Whenever a particular capacitor goe
OFF in AUTO mode it is to be made ON immediate, it will take
time delay of five times the OFFHtiAE is allowed for

the capacitor to discharge.

9. INSTALLATION PROCEDURE

9.1 MECHANICAL FITTINGS

The HFI 66** is enclosed in a 144 * 144 * 120 mm, panel
mounting type enclosure that has two fitting screw clamps. Tt
unit can be fitted in a cutout of 138 * 138 mm.

9.2 ELECTRICAL CONNECTIONS

The auxiliary supply is connected to R & Y phase. The C.T. shc
installed in B phase only. Any change in this configuration will r
into malfunction of the unit. The capacitor stage should
connected as shownin fig.

9.3 COMMISSIONING

Switch on the power to the HFI 66**. If the CT has the current
more than 2% of the CT ratio HFI 66 will display APFC and N
stages and then displays as shown in 5.2 above.

Assure that the HFI 66** is given the auxiliary supply

of phases R & Y and CT is in the phase B.

9.4 CT RATIO SELECTION

HFI 66** operates at the current more than 2 % of the C.T.
secondary. As std. you have to chod®edh&5C/R. The
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primary should be such that at minimum load to operate will not
fall bellow 2 % of the C.T. primary

Example: The total Bus Bar current in phase B is about 800 to
900 Amp. Then the C.T. Should be approximately 1200/5. The
HFI 66** will make OFF all capacitors and the power factor
indications when the current in phase B goes below 24 Amp. i.e
2% of 1200 Amp. The display will show low current and this sta
is called as LOW CURRENT state.

10. TROUBLESHOOTING

Power factor is very poor.

Check the target setting

Display is blank, does not respond to any key.

Wait for 10 sec, and if display is still blank check the power
supply connections.

Display shows LOW CURRENT.

Check the current coming to CT connection of regulator, if it is
below 2% of full load current, the controller is in Low Current
mode.

Controller does not operate though inductive load is

heavy.

Check the setting values.

Other failures.

The controller itself is suspected to be defective, contact the
manufacturer.
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TECHNICAL SPECIFICATIONS
Voltage input  :415/110V 15%
Current input  :/5 A, /1A (optional)
Frequency :50 Hz 5%

Over voltage rele4zgV 1%

Low Current  :2% In

Switching contaclOAmp at /250 VAC
Switching intervab to 1200 sec
Switching prograbrest fit

Stages 131016

Target pf :0.71lagto 0.95 LD

Measurement :true RMS

Mode : auto identification / manual feed
Harmonic display3 to 13

Alarm . over voltage, harmonic O/L (optional)
Display . short fall kvar, pf, current, and voltage on

LCD display selectable display of capacitor value
no. of switching, % harmonic from 3 to 13

Serial Communication : Rs.232 / Rs.485 (optional)
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TEST CERTIFICATE

Serial No.
Type

Date of Inspection
Test Conditions

SYCONG6 UNDER YERDGAW

Supply voltage Between R & Y
Current In B Phase

Power Factor

0.6 Lag
0.7 Lag
0.8 Lag
1.0

0.95 Lead

Low current
Low current In
Low current Out

Out put contacts at load
Indication and display
Insulation test ZKMinutes :

Test Engineer
For Systems & Controls (Sangli) Pvt. Ltd.
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COUR PRODUCTS RANCE

AUTOMATIC
POWER FACTOR CONTROLLER
u HFI 66** u HFI 55**
u HFI 55**-2D v HFI 5503-ND
AUTOMATIC
KVA DEMAND CONTROLLER
u SYCON 43** u SYCON 44**
u SYCON 43**SS
COMPREHENSIVE
MOTOR PROTECTION RELAY
u SYCON 2210 u SYCON 2200
u SYCON MMR
EARTH LEAKAGE RELAY &
PANEL METERS

i graphicsé 9225507024

=

SYSTEMS & CONTROLS (Sangh) PVT.

C24, M.I1.D.C. Miraj 416 410, Sangli, Maharashtra, INDIA.
Tel. : 91-233-2644765, 2644320. Fax : 91-233-2645053,
E-mail : san_sycon@sancharnet.in

Pune Office B2/20, Soudamini Society, Bhusari @almhyroad,
Kothrud, Pune - 411 088020-25285084 / 2528 5682

Visit us at : www.syconindia.net
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