User Guide for model : 83953 {é STE,DSJ 33956 {8 srre,msj 83959 ( 44 sfeps}
Power Factor Controller

features

Start-up / Default mode

Informations when powering-up the unit
Micro-processor based ¥ L i

Digital power factor display Start-up Default mode
. . -
Programmable | Auto switching sequence During start-up, the o IrgddiilﬁllmTtr?;Tnﬁi ::E ;ﬂﬂﬁ;
LED indication for individual step steps LED may flash, QOO 000 00000) show the power factor of
indicating that the steps existing load (cosp) or
Auto [ Manual operation will not be turn on until L == I s
the re-connection time : | | E=alif secondary current
Automatic detection of C.T. polarity delay is over. @i Sk < 0.02A
: : The unit automatically S Sel=)*
Automatic C/K detection e detaiE s ®ron SFET. )k
Secondary current [ THD info 'r..ll:at:ln pt:l-'-'.rer;rl.:p or -;'Ten
: ; L L L DL Press [Up] or [Down] to
Voltage | Frequency info display Ll::u- more that 20 secs. J an::::ess[mihe En[*.rc:. 5eéticm-

THD monitoring for current and voltage
Programmable over-voltage alarm
Programmable software lock

Parameter setting
section

Parameter _
setting section

00 ﬁ

Alarm output (Under/Over compensate/Over voltage) Afew of the parameters - g
bl 3 i i may require the user to 0 e e | \ : o o
Individual nth odd harmonic amplitude info for current and voltage ; ekl s i C =3 ] selling section, make sure
Sl appropnate’y In order ' \ 4 that ‘cos %" LED is lit
Flush mount o achieve oplimum (default mode) then
compansalion.) press [Select].
Panel Description
R o e Auto [ Manual Operation mode
sE Cm 00000000 / Dispioy B splay To set Auto or Manual mode
{5 3 S Fm o & 11 . Wy oE W
s |- 'U,_"%Emfg‘g;m o P User can activate Auto or Manual mode only when the unit is in default mode.
41 Inductive LED e T In Auto mode, the unit will automatically operate the steps based on load condition and setting parameters.
Flombg LD ot e ] | Toview Pomer Factor volue In Manual mode, user will need to operate the steps by pressing [Up] or [Down].
- Capacitive LED ' fen s Saec buon ﬁfm (Default modes = info mode & cos@ )
mw — S0 30 VINV HOCUENCY. * If keypad lock in ON, manual mode cannot be activated. (Refer to pg. 12 for Keypad lock )
Ficshing [ED incicotes : -C . o _
[ Rovigy ool nth homonic To activate Auto / Manual mode : Hold for 2 Saconds 1o siae In 4628 (2C)
Hold for 5 seconds o step in all (+C...)
. Select / Set Button i on |
Acess to Parameter / Oparato Poramoles safings | m\x\. continuos step in
Cperoie only in Sorg Fr Haold for 2 seconds 1o st t -C
ol info ok ittt W” Hold for § seconds .E :lgg m :ﬁﬁ:‘:[_..}]
et s S o s Press and hold the ‘Auto/Manual button for 2 e
Priss g Seecr butfon Monuol mooe ' ress an o t e "Auto/Manual’ button for :
rh Praszs [Cancel] once o stop continuous
ﬁfﬁ +gfl’! ﬁﬂ@m ] seconds to swiltch between Auto or Manual mode. mﬂJI shop :'r]| o 0P CONtIM
| Down Button Manually selecting which cap bank to step in or out :
Auto LED el L In Manual mode, user can select any available cap bank to step in or out by following the steps below:
Adindie Cpolen Mxxxxxx ﬁgg Er}fﬂmyéﬂ ; Step 1: Enter manual mode by pressing ‘Auto / Manual' button for 2 seconds
XTSI LS, Step2:  Press ‘Select’ button until the No. of Connected Steps LED is it
, Manual LED 5o o / Coned Eian Step3: Press & hold the 'Up / Down’ bution for 2 seconds
T A I Stepd: Select the desired cap bank to be step in using the ‘Up / Down’ button (JVL Inductive LED will lit)
sl ¥ ook Step5: Press Select / Set button onca o step IN (JTL Inductive LED will blink) or QUT (4 Capacitive LED will blink)
( User can step IN or QUT any cap banks by selecting with the Up / Down butfon and press the Sef bulton.)
To exit, press the Cancel button twice.
Specifications /| Exhaust fan control
Exhaust Fan controf / Tecnical data and sefting range Parameter Eetting
Exhaust fan control To adjust paramelers for optimum compensation
Automatic timer operation of exhaust fan when steps in use. Press ‘Select’ button while in default mode to acess to Parameter
Maximum ON time - 30 minutes SEttI I'Ig deE lf Dﬂ'fﬂ{.l'.”. modes = info mode @ cos ¢ .]'
Minimum OFF time : 5 minutes
The timer operation will help to keep the fan from over-heating from continuous operation. CIK Auto / Manual
Sensitivity selting = 1st cap.Bank(Kvar)
- + CT ratio
Technical Data Setting Range
5 —— y—— R Target Cos P Pawer factor to be achieved
Power Supply z v :
- (in) " 5A COS @ flarget power factor): 0,85 (ind) - 0.95 (cap) No. Connected Steps Eﬁ number of capacitor bank connected
Switching Program  : P-0 - P-6 or custom Press Up or Down
Working Current 0.02 ~ 10A i Switching Program Custom program / Auto | button to adjust
e ey 47 ~ 63 Hz Switching Interval  © 2-200 sec. 7 selectable switching programs. { For fast increment or
i . decrement, hold the
OutputRelay /Alam /Fan ~ 5A/ 250 VAC e o z:‘l 2 Switching Time Capacitor bank switching delay time (sec) Eﬁﬂﬂ’pﬂ?ﬁm‘;“'ﬁ“
Voltage (V) : Off /240- 270 V : : _
Mo voltage release <40 ms = : R Re-connection Time Re-connection delay time (sec) Press Set button
soliols ' T to store new value
Ll ~ 190g THD (%) (V) voltage  : OFf /2.0 - 20.0 % Yollage > {¥) Over-voltage limit and proceed to the
Operating Temperature 0°C to +55°C THD > (%) cument &wotage  Total harmonic distortion limit EE?“ "’“Ii‘"tﬂ'? U'ft
Specifications subject o change without prior nolice, ancel 0 exi
Wirina Diaaram Casing Dimension
g Q All measurement in millimeters
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Panel cut-out 136 Xx 136 mm




C/K setting

To set C/K value for optimum compensation

In default mode, press [Select] once to enter parameter section. C/K LED is lit. Set the comrect C/K value
using the [Up] or [Down| button. Newly selected C/K value will flash. Press [Select] to store / confirm new
value, or pressé ancel] to undo changes while flashing. Set value to "AUT for autornatic C/K delection.
However, if load is fast-varying, auto detection may not be possible. It is recommended to manually set
the C/K if possible. Follow the example below.

The C/K value is defined as the ratio of the 15t capacitor to the C.T. ratio.

Calculation of C/K Actual kvar versus rated kvar of Capacitor
E.g. 1stcap bank= 25KVAR (true kvar) The rated kvar of capacitor is true only if the rated
(CT)ratic = 800/5 = 160 voltage is supplied. In case when rated Suprplig is
very much different from the voltage supply, follow
CIK value = KVAR (1st cap) + CT the example below to calculate the true Kwvar.
ratio

_ = _ (actual voltage)*

2 5515 160 True kvar {rated vultag&}zx rated kvar

e.g. 30 kvar rated 525V

It is recommended 1o setl C/K to a slightly lower
actual voltage supply =415V

than calculated value, so in the above example,
set C/K value to 0.13 { approx. 80% of calculated)

4152
Then true kvar = 52857 x 30

19 kwvar

Target cos¢ setting
To set farget cosy for optimum compensation

Info Section

Q Press & release ‘Up’ or ‘Down’ button when
To view info only

in default mode to scroll information

Cos{p Displacement power factor (Defaull Mods)

| secondary (A) Real-time secondary CT current {Ampers)
Prass [ Select | to view Actual Power Faclor

Voltage info Real -time line voltage value
Press [ Select | fo view Frequency(Hz) valve
— THD (%) Total Harmonic Distortion (Cument : Load » 0.304)
— (Cument & Voltage)  Prass [ Salect | to view individual nth odd hamonic amplitude
o to T1th order
Operation hr  Operation hour x 1000 hours
.. (0.01 x 1000 = 10 hours in operabion )
Alarm info. Alarm warnings -
FBH - Under Compensate #BH - Over Compensale
IR - Over Voltage Y] - Total Harmonic Distortion

Additional info can be view
by pressing the ‘Select’
Button  as indicated on

the info panel
{(Flashing LED indkcates additional nfo
baing seleched)

B3 - Out of Freq. Range : 47Hz - 63Hz B - Mo active alarm
I - Under Voltage : power supply less than 200 VAC

Flaghing atarm LED indicates alam is active,
If multiple alarms are active, press [Select] to scroll through all active alarms.

I-sec. (A) /| Power Factor

Press [Select] once when in C/K setting mode.
Target cos® LED is lit.
The set value is displayed.

To change, press [Up] or [Down] then press [Set] to confirm.

Ind I ' |Cap

0.85 1.00 0.95

It is recomamded not to set target value to < 0.90 ind.

MNo. of connected steps

To set the number of capacitor bank to be utilized in the nelwork

Press [Select] once when in Target cos® setling mode.

The existing value is displayed.

Set correctly the number of available capacitor bank that would be utilized in the network using [Up]

or [Down).
Press [Set] to confirm / store.

Switching Program

To select presel or auto or customize program sequence

Press [Select] once when in no. of connected step
setting mode. Switching Program LED is lit. The
current selection is displayed.

User can select one of the 7 preset sequence
'P-0"to "P-6" or select "Aut’ (Auto) and let the unit
detects the ratio of the indivival cap banks.
Alternatively, user can select ‘CUS’ to customize
the ratio of individual cap banks if aulo detection
fails. Press [Up] or [Down] to medify the switching
program. The new selection will be flashing on the
display. Press [Set] to confirm the new selection.

To view selected preset description

Program Sequence
FPress [Up] and [Down)
simultaneously and
hold for 2 secs. If selection S 11111
is flashing press [Set] to NN FFF¥

confirm selection first. =R 11222
Scrolling description will -y 11122
be displayed. EFYY

Switching time

To set swilching time

0
(W

|

Auto / Custom Selection

Select "Aut’ only if load is not fast varying such
that detection of the capacitor is possible.
In case of fast varying load, chose preset or
customize individual step ratio.

When 'CUS’ is selected, unit will prompt user to
enter the ratio of the cumrent capacitor step starting
from step 2 (1st slep is always a ratio of 1.0).
Press [Up] or [Down] to select a ratio between
1.0 to 10.0, then press [Set] to confirm and go
on 1o next step as indicated by the step LEDs
located

at the top .

When all ratios are set (determined by the no.
of connected steps), pressing [Select / Set] will
move on to next setting mode.

Ratio setting range:
|1.n |1.5 |z-n !2.5 | 3.0 | 4.0 | 5.n| E.l]I s.n|1u.n|

Example:
Steps 1 2 3 4
kvar 5 10 15 15

ratio 1.0 (fxed) 2.0 30 3.0

To skip setting or viewing of customized ratio,
press [Select] and hold for 2 secs.

Set the appropriate swilching time in seconds. This interval allows load condition to settle such that

frequent switching can be avoided.

In default mode, ﬁnaaa [Select] until re-connection LED is lit. Press [Up] or [Down] to set value.

The new value will be flashing on the display.
Press [Set] to confirm the new value.

Re-connection time
To set delay ime for reconneclion

To prolong the life of the capacitor bank, it is recommended to set a delay time for re-connection to
prevent steps which have just step out from connecting again immediately as the capacitor bank
needs to discharge. User will have the option to turn off the re-connection time or set from 1second

to maximum 250 seconds.

In default mode, press [Select] until re-connection LED is lit. Press [Up] or [Down] to set value. The

new value will be flashing on the display.
Press [Set] to confirm the new value.

Voltage > (V)

To set over-voltage monitoring

Press "Select’ while in default mode until the
\.Fnltage = (V) LED is lit. The display will show
'‘'OFF" which means that over-voltage is not
monitored. To change, press ‘Up /[ Down’ to
adjust the desired value for over-voltage
monitoring then press "Set’ to confirm setling.
Alarm L will lit and alarm contact will be
energized to indicate over-voltage condition.

Over-voltage protection for capacitor

If Peclis setto WLLT or TULT, all steps will turn
off one at a time until no more steps are

when over-voltage alarm is active. Alarms
automatically clears when voltage drops below
set limit and the unit resumes normal opearation.

THD > (%) for current & voltage
To sel total harmonic distortion monitoring for current & voltage

Press 'Select’ while in default mode until the THD
> (%) LED is lit. 1sec LED is also lit to indicate
existing THD Eﬂﬁiﬂﬂ is for current. Use the "Up
f Down’ button to change value. Press ‘Set to
store new value or proceed to THD setting for
voltage. Voltage LED will be lit to indicate THD
setting for voltage harmonic limit. Use the “Up
/ Down' button to modify and press "Set’ button
to store new value or exit. User can set to '"OFF’
( for current & voltage harmonic limit ) if no THD
alarm is required.

THD protection for capacitor

If PEc is set to @i LT or £54), all steps will turn
off one at a time until no more steps are
connected. Alarms automatically clears when
THD (%) drops below set limit and the unit
resumes normal operation.

To view I-sec (A) and Power Faclor

I-Sec (A)

In default mode, press the "‘Down’ button until THD (%) and the |-sec. (A)
LED are lit.

Press the ‘Select’ button once to view the Power Factor value.
(I sec.{A) LED will flash).
To exit, press ‘Cancel’ button.

(LED lit)

Voltcage /| Frequency
To view Voltage and Frequency

Voltage

In default mode, press the "‘Down’ button until Veltage LED are lit to
view Voltage value.

Press the ‘Select’ button once to view the the Frequency value.
(Voltage LED will flash).

To exit, press ‘Cancel’ button.

{LED lit)

THD (%0)

To view THD I-sec. and THD Voltage value LED J)

(LED lit)
THD (%) (LED it)

In default mode, press the ‘Down’ button until THD (%) & I-sec. LED
are lit to view THD (l-sec.) value.

Press the ‘Down’ button once more to view the THD (Voltage) value.
Both THD (%) & Voltage LED are lit.
To exit, press ‘Cancel’ button.

Individual |l-sec Harmonics
To view individual nth odd harmonic amplilude for I-sec (A)

I-Sec (A)

In default mode, press the ‘Down’ button until THD (%) and the
I-sec. (A) LED are lit.

Press the ‘Select’ button onca to view the 1st harmonic amplitude
for l-sac (A). (THD LED will flash).

Continue pressing the ‘Select’ button to scroll thru' the odd
harmonic order up to 11th order.

To exit, press ‘Cancel’ button.

— I::l-q
(o]
(@ E]
o
L)
L]
(8}
DR

Individual Voleage Harmonics

To view individual nth odd harmonic amplitude for Voltage ?mﬂ
11 1t f
Harsngic
Voltage
In default mode, press the 'Down’ button until THD (%) and the
Voltage LED are lit.
Press the "Select’ button once to view the frequency for Violtage e
{LED Flash

(THD LED will flash).
To exit, press ‘Cancel’ button.

Total Operation Hour
To view the total hours of operation e.g

Tot.Op-hr (x1000)
In default mode, press the "‘Down’ button until Tot.Op-hr (x1000) are lit.
To exit, press ‘Cancel’ button.

0.05 x 1000 = 50 hours

Keypad Lock / Alarm protection mode
To prevent unauthorized or unintentional adjustment of parameters

— While in default mode, press [ Select ] and [ Cancel ] button simultaneously and
P £ c|) Press[Up/Down] to select one of the options:
steps will turm off one at a time.
When (THD) is greater than setling,
Pol
O LIF et io At for automatic C.T. polarity det
iz sl to "ON’,
Slehlo gl FrE', usar may fix this oplion to 50Hz or 60Hz depending on the network frequency.

hold for 5 seconds.
{oc | p Press[Up/Down | to select "ON’ or 'OFF'. Press [ Set ] button to confirm.
m - No protection. EE - Over Voltage _
= When (Voltage) #reater than setting,
F h d]- Total Harmonic Distortion
steps will tumn off one at a time |E L |-[,'; gl and (0 4] '
- and protection ON.
Polarity Setting : Press [ Up / Down | to select "Aut’ or ‘OFF'
Sal o "OFF' in case automatic polarity detection is not pnssihlé and user will need to configure C.T.
LUl Rl wiring manaeally at tesminal 12 ﬁ#.
i IE E Frequency Setting : Press [ Up / Down ] to select ‘Aut’ or ‘50’ or '60°
T ey :" ¥ r } Sal I_:'::n"'.ﬁ.ut' Iinr:"::rparamrn ﬁgida'.rr::& based on network frequency. The allowance network
bbbl frequency is 47Hz ~ 63Hz. In case network is too noisy and frequency detection is giving an alarm
will not be
allowed fo IE J'i E > Alternate Eﬂﬂing . Press Lﬁ.lpfﬂd:mrn ] to select “30°, '60°,"120%0r 'OFF'
This option allows the device to alternate the capacitors in commission. It functions by
e SRl switching on one extra capacitor step in the same grouping such that the network will over achieve the
SISULT-ENU PE T target cos? and then allowing the device lo switch off the capacilor step which has been in commission
P e g for the longest period in the same mmmarblgmupmg. User set this alternating function every 30

; ming, 80 mins, 120 mins or off if nol desirable. This oplion functions only if there are available sleps
kbl i the same grouping. Priority is given 1o capacitor steps with higher grouping.
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