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Thank you for purchasing DAIICHI ELECTRONICS product.
Please read this instruction manual carefully before using.

I Safety precautions

® Environment conditions

Please be sure to use this product in a place that meets the following conditions.

In places that do not meet this condition, malfunctions and failures, and performance and product life

may be reduced.

® Vithin the range of ambient temperature —-10 to +55 °C, humidity 30 to 90% RH.

® Place free of dust, corrosive gas, salt and oily smoke. (Corrosive gas : SO,/ H.S, etc.)

® Location that is not affected by vibration and shock.

® [ocation that is not affected by external noise.

® [f the inverter output of cycle control, SCR phase angle control and PWM control is directly measured,
the error will be large.

® Altitude 1000m or less.

m Qutdoor use conditions
® These products are not a dustproof, waterproof, and splash proof construction
Please avoid the place with much dust. Moreover, please install in the place not exposed to rain or
water drop.
® Please do not install in the place where sunlight hits directly
Discoloration and degradation of a name plate, and deformation of the case by the surface temperature
rise may occur.

B Mounting and wiring

Please refer to this instruction manual for mounting and the wiring.

® Please refer to connection diagram for the wiring.

&CAUT I ON ® Please avoid hot line work.
[ ]
[ ]

Please use an electrical wire size suitable with the rated current.

Please check the tightening of the screw.

When installing this product, tighten the screws of the installation tool with a Phillips screwdriver.
The tightening torque is 0.2 to 0.29 Nm.

If torque screwdriver is not kept handy, rotate this product approximately 360 degree after contacting
both screws to panel, then make sure that this product is fixed firmly.

Tighten the terminal screw with Phillips screwdriver. Tightening torque : 1.0 to 1.3N-m.

B Preparation
This product is set to the default value when shipped from the factory.
To change the setting, refer to item 4 (pages 13 to 20).

B Control status display

Control power supply applied (Default value)

Press 3 seconds ® AUTO mode <+-+--- The slide switch can be
— operated during control.
| AUTO mode | | DISPLAY mode | ® DISPLAY mode --+ Various measured values are
% . .
AUTO Press once displayed 1r.1 the same state as
SET the automatic mode.
® SET mode «+-+--- The set value can be changed
| SET mode | |DISPLAY mode |H| SET mode | and the control is stopped.
0T The above operations cannot be ® TEST mode <----- Used when checking the
SET performed. operation of the capacitor
circuit.
| TEST mode |

In the setting mode, change the DIP switch ACTION from “OPERATE” to “TEST” and press the switch to
enter the test mode.
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B (QOperation
If this product is used, please be careful of the following item.
® Open the switch cover and set the slide switch of the unused capacitor circuit to “manual OFF”.
® Vlhen apply the control power supply, turn off the control output contact.
® Please use an input within rated range. Keep in mind that product use beyond rated range leads to
damage and malfunction.
® C(Close the switch cover when not in use.

® If a terminal is touched into the power distribution, it will receive an electric
shock.

ACAUT | ON ® Product warranty becomes invalid when this product is disassembled or remodeled

without any permission. Have a contact with us for specification change to prevent

any danger caused by remodeling

® After the control output contact is turned ON or OFF, this product does not have a disconnection
detection function, so control continues even if the capacitor is not actually closing or breaking
Operation check of capacitor control circuit can be performed in a condition where this product is

installed to panel as for disconnection / false electric wiring confirmation.
Set the ACTION of the DIP switch to “TEST”, and after setting (test mode), close and break in the
following order every 15 seconds of delay. [C1 —(C2—(C3—C4—C5—C6 (PFQ-3 is C1—C2—C3)]
This operation is repeated during the test mode, so if a capacitor is connected, be sure to change the
setting from "TEST” to “OPERATE” after completing the cycle. In the case of a high-voltage capacitor,
it will be reclosed before the residual voltage is sufficiently discharged.

® In a circuit with AUTO / MANUAL change of capacitor switch externally, there is a possibility of
simultaneous closing when external contact is changed from manual to auto
Therefore, please change in order of the following
Slide switch [OFF] — external contact [AUTO] — slide switch [AUTOJ or control power OFF — external
contact [AUTO].

B Maintenance and inspection
® Inspection in energized state is dangerous.
® This product does not include parts to be replaced at periodic inspection.
® Periodically check the status display, number display, LED discoloration, loose wiring, loose mounting
screws, and damage to the case
® Please wipe off lightly with the dry soft cloth. Please do not use the organic solvent, chemicals
cleaners, etc., such as an alcohol, for cleaning

m Storage
Please store in a place that meets the following conditions
® The ambient temperature within —20 to +70 °C.
® Daily average temperature 40 ‘C or less
® [ocation corresponding to the usage environment and use conditions
® [ocation that is not affected by vibration and shock.
® Aluminum electrolytic capacitors are used in products. Please energize the power supply within one
year after purchase

B Countermeasures against troubles
If trouble occurs within the warranty period, DAIICHI ELECTRONICS will repairs this product

m Disposal
Please dispose this product as industrial waste (non—combustible).
Mercury parts and a nickel—-cadmium battery are not used for this product.

m Warranty period
The warranty period of the product is one year after the date of delivery.

B Warranty matters
We assume no responsibility for any warranty regarding the following matters.
Damage caused by reasons that cannot be attributed to our responsibility.
Loss of opportunity and lost profit for customers due to failure of our products.
Damages, secondary disasters, accident compensation resulting from special circumstances with or without
our prediction. Damage to other than our products and compensation for other business.
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1. Product outline
1.1 Usage of product

This product is an automatic power factor adjuster for three phases that automatically controls the input
amount of power capacitors. The following effects can be obtained by using this product.
« Saving electricity charges.

+ Work for power factor monitoring and adjustment can be reduced

* Power loss can be reduced and installed capacity can be used effectively

* The circuit voltage can be stabilized and the life of the equipment can be extended

This product can auto closing and breaking control the power capacitor with a simple operation.

Features of product
® Compact and lightweight (DIN 144 x 144).

® This product can be used for 3-phase 3-wire circuits (unbalanced load, balanced load) and 3-phase

4-wire circuit. (Switching the DIP switch)

® AC110V, AC220V, AC110/y3V are all free input.

® The control can be selected from power factor control and reactive power control.
Power factor control : Method that sets a target power factor value and controls the power factor
so that it falls within an automatically set appropriate range.
Reactive power control : Method to control by setting reactive power value to closing or breaking

® The light load breaking function prevents the power factor from advancing too much when the load is
light.

® This product can be selected closing or breaking operation of the capacitor
Closing or breaking the capacitor after the delay time.
Instantly closing or breaking the capacitor.

® With the forced breaking function, the capacitor can be breaking by an external signal.

Operation and to sequentially breaking the capacitor every 30 seconds, the operation to breaking all
at once the capacitor in an instant can be selected

® Depending on the application and purpose, you can choose from the following control.
Cyclic control, Optimal control, Priority control, Multi-step control

® Various types of measurements (three—phase current, three—phase voltage, active power, reactive power,

apparent power, power factor) can be displayed by key operation.

1.3 Composition of type

Pro- (] - [@] [®)] [@)]
| | | |

Type Specification code
(1) Capacitor circuits (2) Model (3) Rated current (4) Control power supply
6 :6 circuits B : Model B 1:5A 1 :AC85 to 253V

3:3 circuits 2 1A DC8O to 143V
AUTOMATIC 3PHASE POWER-FACTOR REGULATOR pra—6 AUTOMATIC 3PHASE POWER-FACTOR REGULATOR prq-3
AT LAG o Cao LAG %
= iFEEEEES = §@oomg
LITEST L%” o o o o kg CITEST LE;D ﬂ g g g o ko
LAG var CONTROL BREAKING SET VALUE LAG  var CONTROL MAKING SET VALUE LAG  var CONTROL BREAKING SET VALUE LAG  var CONTROL MAKING SET VALUE
@) o) o o
LgD E E g B kvar LSD B B B E kvar Lgn ‘ g B g ﬂ kvar Lgn E E B B‘ kvar
T e oROPER . FORCED g ALEAD PROPER viAG FoReED
LlOIAID s O st BREAK ] o O
c c3 4 5 2 ol 2 3 —
55 8 5 &5 8 @ 8 & 3 i
@ DAIICHI ™ DAIICHI
PFQ-6 PFQ-3
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2. Handling explanation
2.1 Outline dimension

Terminal cover

|

/ |

A A |

E Installation tool A1 ] =
J

Panel Cutout

150 15 79 15.5
144 4.5 13 33-M4screw
d AUTOMATIC 3PHASE POWER-FACTOR REGULATOR pra-6 ]ID
o S HHHEBH % %:
« #4888 .+ A880).. %: 2
t%ﬂ:l(fg 2o ror e ) 3 ]E: i-l =
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(Dimension of continuous installation)
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|‘II II‘|
e
e
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I o
w - — | | s
S
fi= =—=—=:=:=—=—= =] = =—=—=:=:=—=—= = g
[ N [
|‘II ||| |‘II II‘|
il o I
e e — -
lt - — - JI * - = = = = - f Considering radiation of natural convection of
Il | | Il | atmosphere, keep space (200mm or more) between
!l_—::::::i.ﬂ !l_—::::::i!] each equipment.
Also, secure a space of 50 mm or more on the
200mm or more . .
top, bottom, left, and right of this product.




2.2 Mounting method

(D Remove the install tool from PFQ
Slide the install tool in the front direction to remove the
install tool from the product.

@) Install this PFQ in the mounting holes of a panel with a
thickness of 6 mm or less.

@ Attach the install tool to (O part on both sides of PFQ and
slide it toward terminal direction.

{Note> The thickness of the mounting panel should be 6 mm or less

@ Tighten the mounting screws with a phillips screwdriver.
Tightening torque 0.20 to 0.29 Nm.

Tightening when there is no torque driver
Tighten both screws until they touch the panel, then tighten
the screws about one turn to make sure the PFQ is secure.

SSESESESEEE]

h
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2.3 Gonnection

PFQ-220-045

Tighten the terminal screws with a Phillips screwdriver. Tightening torque 1.0 to 1.3N'm

B 3¢ 3W unbalanced load

PFQ-6 PFQ-3
Externals forced break input
_ ]Switching control input
R S T
VT, -
Vr; ” LONC NC O NC O NC O
FOP1  TBO— | |CE/TE (}—] _— CE/TE O—] o
E H—OP2 T5/65 O N2 O Switching control output COM2 O—— Switching control output
K| T T TOR cmo— 06 OT— NC O
T 015 NCO 5 O+—— NC O
LTz O 1L 10 c4 O Condenser NG O
028 $2 O— €3 O+— | For control circuit €3 O1— Condenser
oz NO 62 O— | (NAX 6 set) 2 O— -
CTK 3 038 E ¢l O4—— ¢l O— F’;lJl:Xcgntrol circuit
LTz (OKIN NC O COM3 O1+— COM3 O-+—— ( set)
ONc  NCO NC O NC O
Lo | [

B 3¢ 3W balanced load

@D Current T-phase connection

_] E-“_'-'i Control power supply

~

@ Current R-phase connection

R S T R S T
uVT, [ON  NO NC O UV, |ON NCO NC O
5; O P1 BO CE/TE O J; O P1 BO CE/TEC
OP2 TS/CSQ com2 O v OP2 TS/CS O com2 ©
¥ oP3 MO c6 O r OP3 MO c6 QO
18 NC O (X} O1s NC O 50
OIL S1O c4Q OIiL S1O 40
02 20 30 Q2 $20 30
K| 4 O NC O 20 K| 4 O NC O 620
o O3S EQ 1O oT O3S EQ 10
LTz O3 NC O CoM3 O AN O 3L NC O coM3 ©
l ONC NC O NC O ONC NC O NC O
LOAD — — LoD — —
®) Current S—phase connection @ Current S—phase connection (Synthesis of R and T-phases)
R S T R S T
uVT 4, [ON  NO NC O UV, |ON  NCO NC O
j§—'—~o P1 BO CE/TEQ _K_'——o P1 BO CE/TEQ
v OP2 TS/CSC com2 O v OP2 TS/CSO com2 ©
"I |ors om0 60 r1 |or wmo 60
O1s NC O 50 K| # - |O1s NG O 50
OIiL S10O c4Q CT OIiL S1O c40Q
Q2 20 30 L|¢ K| ASs | O28 20 30
K| 4 o NC O 20 oT§ o NC O 20
oT§ 033 EQ 1O LTz O3S EQ 1O
LTz ' Q3L NC O COM3 O Q3L NC O COM3 O
l ONC NC O NCO ONC NC O NCO
LoAb = = LoaAb —
m 344V
R S T N
uVT ¢ ON  NO NC O
ﬁf 1 OP1 BO CE/TEO
U r OP2 T5/65O com2 O
4 OP3  COM O 6O
kle v iEL Ii—o 18 NC O 50
o7 I O 1L 10 c40
TR I 028 20 30
| QL NC O 20
UKz | 03$ EO 10O
|——o 3L NC O coM3 O
A\ ONC NC O NC O
LoAD = = {Note> P2 terminal is N-phase.



B Connection diagram when using two units (3¢ 3W unbalanced load)

cT

CT ¢

ST VT No. 1 No. 2
U''a
V,.i | ONC NC O NC O ONC NC O NC O
r OPl  TBO CE/TE O OP1  TBO CE/TEQ
B « QP2 TS/CS O— com2 O QP2 T$/6S O— com2 O
‘ v QP3 CcoM1 O—— c6 O QOP3  comt O— c6 O
A 015 NO 50 O1s  NO 50
7 Q1L S10O c4 0O ORIN S10O 40O
028 $20 30 025 $20 €30
Kl ¢ o2 NC O 20 o2 Nc O 20
Q33 EO 10O O3S EO c10
Iz Q3L NC O coM3 O Q3L NC O COM3 O
ONC NC O NC O ONe Nc O NC O
LOAD
2.4 System connection example
2.4.1 3-phase 3-wire circuit unbalanced load capacitor 6 circuit example
RST F‘
VT
U'lae Control power supply
ONC  NCO NCO
g, L 13y TBoJ CE/TEO . (=)
B . OP2 TS/CSO comeo| Auxiliary relay
k| o OP3  COM1 O 60
o1S  NCO €50+ C5X
7 oilL  S1©0 40
028  $20 30 C3X
k| o  NCO 20
03s E 10+ CIX
Ry olL Ncg—‘ CoM3 ©
ONC  NCO NCO
1

PFQ-220-045

LOAD qj

\v4

Capacitor control
circuit

\K/ Capacitor control signal

C6



2.4.2 3-phase 3-wire circuit unbalanced load capacitor 12 circuit example

PFQ-220-045

Control power supply

A4

Capacitor control
circuit

RST
UVT“ No. 1
o NcO NCO _
ity | oPl  TBO— 4 CE/TEO . (=)
B ) OP2 TS/CSO com2of— | Auxiliary relay
AR OP3  COMI O 60 CoX
cT y 01S  NCO 50 C5X ]
i olL  Slo—— 40 cax
025 20— 30 X |—+
(| e ol  NCO 20 X
03  E 1o CiX—+
4 oL NCO CON3 O
oNC  NCO NCO
No. 2
oNc  NCO NCO
L lort  TBO— CE/TE O .
op2 Ts/cSo—— | como Auxiliary relay
OP3  COMI O 60 CI2X
o1S  NCO 501 CTiX—+
oiL  Slo—— 40 Ciox
025 20— 30 X —+
ol NCO 020 Gax
035 ¢l o X —+
o3l NCO CON3 O
oNC  NCO NCO
q ¢ q [( q:l q:l
LOAD 1
\g/ \R/ \R/ Capacitor control signal
C1 C2 C12
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2.5 Cautions on connections
® Please be sure to attach the terminal cover after wiring work.

® This product has noise immunity, but if a large amount of noise can be considered, separate the AC
input and control power supply from the control output contact and other input/output wiring to
effectively prevent malfunctions from external noise.

® Ground terminal E should be grounded to improve the shielding effect.
Also, the ground resistance between the ground terminal and ground should be 100Q or less

2.6 Precautions for use
(1) Precautions when starting control

» Apply the control power after the power voltage is established
If the power supply voltage rises gradually, it may malfunction outside the power supply voltage
range of this product.

The DIP switch settings are read when the control power is applied. Check before applying control
power. If you want to change the DIP switch settings during control, you can change the settings
in “Setting mode”.

(2) Precautions during control

Close the switch cover when not changing the settings.

When changing the setting during control, be sure to change the setting in “Setting mode”.
If the DIP switch setting is changed in “Automatic mode”, “Err3” is displayed and the control stops.

(3) Precautions for control input and control output signals

The forced breaking input (between TB and COM1) is a non-voltage normally open contact (la contact)
input. (Circuit voltage/current 24V DC, 10mA)

Please use the external relay whose minimum applicable load satisfies the switching voltage/current
of 24V DC and 10mA

One side of the forced breaking input (between TB and COM1) and control switching input (between
TS/CS and COM1) is common to the COM1 terminal.

When operating the DC auxiliary relay with the control output contact (between Cl to C6-COM3 for PFQ-6,
between Cl1 to C3-COM3 for PFQ-3), use the relay with surge suppressor.

The control output contact (between Cl to C6-COM3 for PFQ-6, Cl to C3-COM3 for PFQ-3) is always

exciting output for each capacitor, and it is Cl to C6 (PFQ-6) or Cl to C3 one side of (PFQ-3) is
common to COM3 terminal.

+ When connecting two units, connect the control switching output (between CE/TE-COM2) of Unit 1 to
the control switching input (Between TS/CS-COM1) of Unit 2.
Connect the control switching output (between CE/TE-COM2) of unit 2 to the control switching input
(between TS/CS-COM1) of unit 1.

(4) Operation at power failure

« When a power failure occurs (control power is off), the operation stops and all the displays go out.
Furthermore, all control output contacts are turned off. When the power is restored, all the
control output contacts will restart from the OFF state.

Control continues even if a power failure occurs only in the AC input circuit (control power is ON).
However, if the light load breaking setting is being executed, the capacitors will be breaking in
sequence

10



3. Display
3.1 Names and functions of each part

@

AUTOMATIQ/SPHASE POWER-FACTOR REGULATOR pra-6

JAUTO % LAG %
O O
o S[HAAAD ®
I TEST O o o o o o O
LAG var CONTROL BREAKING SET VALUE LAG var COMTROL MAKING SET VALUE

HEEEEIMHEEEE

LIGHT FORCED
LOAD ALEAD PROPER VLAG BREAK -
O O O O O @
(4] C2 C3 c4 c5 6 DIS-
\O o o] O 0O O/
L L r 71 o -

N NO. 1 NO.2

" N g ouin AUTO ENT
3MIN. SMIN. SET

D
“T" BALANCE UNBALANCE

cfion c1
PI

L

JASE- cz
s 30 3 TR Py Y P sy Yy P
CONTROL P-F var AUTO = —_— —_— —_— —_— —_—
[0 el ol O ol S Rl B
AGTION OPERATE TEST

iEGEEEL

1. Setting value display

PFQ-220-045

Control state display.

AUTO : LED (Green) lights in auto mode and
display mode.

SET :LED (Orange) lights in setting mode.

TEST : LED (Red) lights in test mode.

Current value display (Orange LED)

Current power factor value / current reactive
power value are displayed.

Polarity is LAG, LEAD, the unit is % : Current
power factor, kvar : Current reactive power.

Operation state display.

LIGHT LOAD : LED (Yellow) lights when the
active power value falls below the
set light load breaking value.

ALEAD : LED (Red) will light up when the power

factor is in the forward direction
relative to the proper range.

PROPER : LED (Green) lights when the power

factor is within the proper range.

VLAG :LED (Red) lights when the power factor

delays against proper range.

FORCED BREAK : LED (Red) lights when forced

breaking signal is input (TB-
COM1 terminal short circuit)
externally.

— @ Control output display (Red LED)
Closing state of capacitor is displayed.
The LED (red) of each capacitor circuit lights up when the control output
contact is ON (closed), and goes off when the control output contact is OFF
(open). (PFQ-3 is C1, C2, C3 only)

L— (® Setting value display, data display (Green LED)

When reactive power control is selected, the var control breaking value and var control
closing value are displayed in automatic mode.

2. Data display

Display mode appears when switches can be pressed simultaneously for 3 seconds or

more in automatic mode.

Mode sign is displayed in var control breaking value part and measuring data is displayed

in var control closing value part.

To cancel the display mode, press the switch once at the same time to return

instantly.

3.2 Display of current power factor and current reactive power

In the automatic mode, the 7-segment LED on the top shows the power factor current value or reactive

power current value.

The power factor or reactive power display can be switched by pressing the switch.
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3.3 Other measurement data display (Display mode)

The measurement data can be displayed by opening the switch cover and performing the following operations.

PFQ-220-045

AUTOMATIC 3PHASE POWER-FACTOR REGULATOR pra-6

CIAUTO LAG ] %
2 HEBHEH %
. . CIsET
— LEAD kvar
Mode sign display | Jsr & A
LABN\var CONTROL BREAKING SET VALUE LAG var CONTROL WAKING SET VALU
O (@]
» B- 1 |sl1roon
, kvar ' '_’ U u kvar
@] (@]
LieHT ALEAD PROPER VLAG FoRcED
O O ] O O
¢l ) c3 4 cs c6 .
O O (@] O O (@]

LA— Data display

Press for 3 seconds or more at

the same time

NO. NO. 1
MIN.

DELAY
3MIN.
BALANCE
LilE 303
CONTROL P-F
ACTION OPERATE

DETE-
GTIoN

PHASE-

NO. 2

3NIN. 5HIN
SELECT
SMIN.
UNBALANCE
3o

var

TEST

1 G2 C3 C4 C5
ON f— i f— —_— —_—
AUTO = = = = =
OFF T = = = =

=z
AUTO

=4

(1) R phase current displ

ay (A-1)

Press the switches and simultaneously for 3 seconds or more to enter the display mode, and
the following is displayed.

The mode sign is displayed on the 7-segment LED on the lower left.
The current value of data display on the 7-segment LED on the lower right.

@)

Display other elements

:A-1)
(Example :

(Example
100. 0A)

DIS-
When the switch is pressed in the display mode, the current values of other elements will be
displayed. Furthermore, if you press the switch, each element will be displayed in order.
(Displayed in the order shown in the table below)

Mode sign display Display description
I,:I, - ,’ Current Ak (A)
I':I, - L—-’ Current As (A)
I':I, - _—-" Current At (A)
l, - '_——' Voltage Vr-s (V)
L:, - --" Voltage Vst (V)
:-" - ,’ Voltage Vrr (V)
,’_“—" Active power (kW)
"_",_—-",- Reactive power (kvar)
"_",‘:" Apparent power (kVA)
v I':,,l': Power factor (%)

3.4 Cautions on display

After displaying the data,

be sure to return to the automatic mode.

(Press the and switches at the same time to return to the automatic mode.)

Finally, close the switch cover.
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4. Setting

PFQ-220-045

4.1 Arrangement of DIP switch and slide switch

PFQ-6
AUTOMATIC 3PHASE POWER-FACTOR REGULATOR pFa—6 O—fe. NO. 1 NO. 2
CIAuTo IMIN. 3MIN. SMIN AUT()
——>{ DELAY = M/ SELECT
o SHABHE S © o J=E e
CITEST
(@ ——> EE  BALANGE —] =0 [— UNBALANGE
LAG  var CONTROL BREAKING SET VALUE LAG var CONTROL MAKING SET VALUE @ 2 Emég, 33N E 3G o
hY
‘& ngg @ gggg contoL  poF AR\ var AUTO- @ @ I @
) L H H | war || S o &l Bl Hl | wvar .
®/ ACTION OPERATE '\ TEST OFF
LiGT ALEAD PROPER VLG FORCED /
LOAD BREAK A
[} [} ] ) )
® DIP switch Slide switch
c1 c2 C3 c4 c5 C6 —
o o] o] O o] o] PFQ 3
| | | NO. NO. 1 NO. 2
0. W1 MIN. 3MIN, 5MIN AUTO
B8 [Fis o Y
Ay ST e SHIN. ~\ == [ BHIN.
e ~
e L R DETEC BALANGE —] ==m (— UNBALANCE
g _A_A_H_B_ =
= = = = = PHASE-
e B=H=H=E=E=H L UHERE e

CONTROL P-F var

ACTION OPERATE TEST

4.2 Slide switch setti

ng (AUTO mode)

This switch is a changeover switch for capacitor circuits.

Set the “Manual ON”,

“AUTO”, and “Manual OFF” of the capacitor circuit for each capacitor circuit.

The setting can be changed during the automatic mode.

C1

ON =~
AUTO =
OFF I

{Note> The factory
<{Note> Set the swi

setting is AUTO.

tches of unused capacitor circuit No. to “Manual OFF” .

/N\CAUTION

Please set the slide switch to the correct position at either ends or the center of
the switch. “Err4” will be displayed and the
control will stop. “Err4” will be cancelled.

If the switch position is incorrect,
When set to the correct position,

(D Manual ON

® Manual OFF «---

When the delay operation setting value is ”1”7, the capacitor is closing after the

delay time has elapsed.

)

When the delay operation setting value is ”2”, the capacitor is closing instantly.

However, if the re-closing prevention timer that starts immediately after the
capacitor is shut off has not passed, the capacitor is closing after the re—closing

prevention timer has elapsed.

Depending on the control system, the closing and breaking of the capacitor are
performed automatically.

The capacitor is breaking instantly.
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4.3

PFQ-220-045

DIP switch settings (Setting mode)

AUTO
Press switch to change to setting mode.
In the setting mode, all timers such as delay time and reclosing prevention timer are cleared
If the DIP switch settings are changed without changing to the setting mode, “Err3” will be displayed

and the control will stop. If the changed switch is returned to its original position, “Err3” will be
canceled.

v o No. 1-\_ f 2‘31'“2 i No. SETTING ITEM DEFAULT

@ ———> DELAY ”“N"\_ [ SELECT 0 NO. o 1
MIN.~\7 — SMIN. @) DELAY 5 MIN.

@———=> gﬁgﬁ BALANCE —— =0 — UNBALANGE ® DETECTION UNBALANCE

@—> M sgan/dan N 3pm @ PHASE LINE 3030

® ———= CONTROL P-Ff == % var ® CONTROL PoF

® ——= ACTION OPERATE TEST ® ACTION OPERATE

Use the tip of screwdriver / ball-point pen for DIP switch setting change
ACAUT'ON Do not use soft t%p SUC}“l as pencil. ' o

Please set the slide—switch as the right position of the both ends or the center.
If the switch is in the middle position, this product malfunctions.

@D No. #==+-- Switch between NO.1 and NO.2 devices. Normally set to “"No. 17.
The PFQ-6 controls up to 12 circuits and sets the devices on the C7 to C12 sides to ”NO.2”.
The PFQ-3 controls up to 6 circuits and sets the devices on the C4 to C6 sides to ”NO.2”

@) DELAY -+ Delay time setting in closing/breaking of capacitor. ® Switch direction

Delay time 73 Delay time 75

Delay time “1 minute” . Y . ”
minutes minutes

Setting of | 1 MIN. [@ ] 3 MIN./ 5 MIN. select

[o ] [_el [_el
switch 3 MIN. [@ ] 5 MIN. e [ ] [ e

Selection of delay time

Discharge device Delay time
Low voltage 3 minutes or more
None - ;
High voltage 5 minutes
Discharge coil 1 minute or more
Discharge resistance 5 minutes

®) DETECTION ---+ 3-phase 3-wire balanced load : Set to “BALANCE”. (1VT, I1CT)
3-phase 3-wire unbalanced load : Set to “UNBALANCE”. (2VT, 2CT)
3-phase 4-wire : No settings required. (2VT, 3CT)

@ PHASE LINE --+ 3-phase 3-wire : Set to "3 ¢ 3W".
3-phase 4-wire : Set to "3 ¢ 4W”.

® CONTROL ««---- Control by aimed power factor : Set to "P-F”. Control by reactive power : Set to “var”.
® ACTION «-e-v-- Switching between OPERATE and TEST. Normally set to “OPERATE” (AUTO mode).
When set in TEST mode, closing in C1 — C2 ---— (6 sequence, breaking in C1 — C2 ---
— (6 sequence, can be repeated (15 seconds interval). (PFQ-3 is closing in sequence

of C1 — €2 — C3, and it breaking in sequence of C1 — C2 — C3.)

This operation is repeated during the test mode

If a capacitor is connected, be sure to change the setting from “TEST” to “OPERATE”
after completing the one cycle.

ACAUT I ON In the case of a high-voltage capacitor, the residual voltage may be turned on again

without sufficient discharge, resulting in a high transient voltage, which may cause

the capacitor to malfunction.
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4.4 Key switch setting

(Setting mode)

AUTOMATIC 3PHASE POWER-FACTOR REGULATOR prg—67]

CJAuTO

LAG %
O
o SHARADE
I TEST O ° 0 =% <l O

LAG  var CONTROL BREAKING SET V M LAG var CONTROL MAKING SET VALUf%

NEEEE IR AN

LIGHT

FORCED
LoAD ALEAD PROPER VLAG

BREAK

NO. No.1 0.2

AUTO
Cd
C3

BiGn  BALANCE UNBALANCE o

C2
e s 3oan IO e Yy O ey O oy Y oy
CONTROL P-F var AUTO= _— -_ _— _— _—
v H=H =R =H=H=
ACTION OPERATE TEST

AEERARA

(Setting range and default setting value)

PFQ-220-045

/Mode sign display

Setting value display

Key switch
DIs-
PLAY
AUTO
SET

To change the setting,
When switching from automatic mode to setting mode,

In automatic mode, switch display items.

In setting mode, switch setting items.

Switch between automatic and setting mode.

Change the setting value in setting mode.

Data confirmation switch after setting change.
(In setting mode)

The setting value is stored in the internal
memory.

switch to the setting mode.
control

is interrupted (current status is maintained).

(While in display mode, you cannot switch from automatic to

setting.

Cancel the display mode and then switch to the

setting mode.)

<(Caution> Control is interrupted (maintained) during setting,
and the 7-segment LED on the upper row lights off.

Default setting
No. Setting description Mode sign display Setting range Rated Rated
current bA current 1A
@ | VT ratio i 1 to 90 60 60
@ | CT ratio r 1 to 1200 20 20
Target power—factor e LEAD 95 to 100
- - LAG 989 LAG 989
© (P-F control) I to LAG 85% Vo Vo
trol closi 1 —
D | e oy e e e 0 to LAG 999kvar LAG 100kvar | LAG 20kvar
var contro L
trol breaki 1 — =
® V(arrconn:j l)rea the vate == LEAD 1 to LEAD 999kvar | LEAD 20kvar | LEAD dkvar
va CcO o -
® | Light-load breaking setting ,'_ ,_-“_—-",:,' 0 to [9999|kW [200] kW |40 | kW
@ | Control system ,':,',_- = 1 to 6 1 1
Cl to C6 it it —
(PFQOB Ciaiacégsr capacity o - -5 1 to 9999kvar 100kvar 20kvar
3. o C C oo
© | Delayed operation o E,’_ 1 to 2 1 1
Forced breaking operation ,':,'_-, 1 to 2 1 1

{Note> If the setting is outside the setting range,

the setting will not be changed even if the

switch is pressed, and the setting value before the setting change will be restored.

{Note> After changing the setting, be sure to press the switch. (The set value is stored in the

internal memory.)
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PFQ-220-045

@ VT ratio
Ratio of primary rated voltage and secondary rated voltage of VI. (Primary rated voltage / secondary
rated voltage)
(Example) For 6600/110V, the VT ratio is 60
Please set VI=1, if it inputs direct voltage (AC220V) without using VT.

@ CT ratio
Ratio of primary rated current and secondary rated current of CT. (Primary rated current / secondary
rated current)
(Example) For 100/5A, the CT ratio is 20

@) Target power—factor
The power—factor value (%) which makes a capacitor closing.
When the delay power factor occurs from the set target power factor value, the capacitor is closing
Please set considering the power factor after closing the capacitor.
When using var control, setting is unnecessary

@ var control closing value
The reactive power value (kvar) which makes a capacitor closing
Please set considering the reactive power after closing the capacitor.
Set it to the same value as the capacitor capacity (for one circuit) used as a guide for the set
value.
When using P-F control, setting is unnecessary

® var control breaking value
The reactive power value (kvar) which makes a capacitor breaking
Please set considering the reactive power after breaking the capacitor
As a guideline for the setting value, set it to the value of the capacitor capacity to be used XO0.2.
(Margin is 20% to prevent hunting)
When using P-F control, setting is unnecessary

® Light-load breaking setting value
The effective power value (kW) which makes a capacitor breaking at the case of a light load
Setting value guide
D Set to a value of minimum load X1.2 to 1.4
(Example) When the minimum load is 125kW, the set value is 150 to 175kW
@ If the minimum load is unknown, set it to 10% of the rated power. Since the minimum load is
unknown, once it is in operation, change the setting value to match the actual load
(Example) Equipment of 6600/110V, 100/5A
Light load breaking = VT ratio 60 X CT ratio 20 X 1kW (110V,5A) X10%
= 120kW
(Example) Equipment of 6600/110V, 20/1A
Light load breaking = VT ratio 60 X CT ratio 20 X 0.2kW (110V, 1A) X10%
= 24kW
When using the dip switch control with “var”, there is no problem even if the light load breaking
value =0kW. (Because it is controlled by the var control closing value and the var control breaking
value)

16
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PFQ-220-045

Control system
Select the method of closing and breaking the capacitor

-~
Set value 1: Cyclic control (Equal capacity control operation)
DIP switch control can be used with “P/F” and “var”.
Set value 2 : Optimal control (Different capacity control operation)
DIP switch control can be used with “PF”.
Set value 3 : Priority control (Different capacity control operation) Refer to page
DIP switch control can be used with “PF”. . 25 to 31 for
Set value 4 : Multi step control (O (Capacitor capacity ratio 1:2:2:2:2:2) operatiog
DIP switch control can be used with “"P/F” and “var”. explanation
Set value 5 : Multi step control @ (Capacitor capacity ratio 1:2:4:4:4:4)
DIP switch control can be used with “P/F” and “var”.
Set value 6 : Multi step control @ (Capacitor capacity ratio 1:2:4:8:8:8)
DIP switch control can be used with “P/F” and “var”. _

{Note> When the control system set value 1 and 4 to 6 are selected, only the capacitor capacity of
Cl can be set, and C2 to C6 (PFQ-3 C2 to C3) are automatically set.

{Note> When the control system set value 4 to 6 is selected, the setting range of the capacitor
capacity Cl is set value 4 = 1 to 4999 kvar, set value 5 = 1 to 2499 kvar, set value 6 = 1 to
1249 kvar

{Note> When the multi-step control of set value 4 to 6 of the control system is selected, the setting
of @ delay operation is set value 1. (Set value ”2” cannot be set)

Capacitor capacity

Set each capacitor capacity of used

Set the capacity of each capacitor to be used. (Please set the rated equipment capacity)
The capacity of the capacitor which it does not use is setting needlessness

Delayed operation

Time to closing and breaking the capacitor

Set value 1 : The capacitor is closing or breaking after the delay time has elapsed

Set value 2 : Instantly closing or breaking the capacitor
The delay time is a reclosing prevention timer that starts when the control power is
applied, the capacitor is breaking, and the setting mode is released.

<Note> When multi-step control with the set value 4 to 6 of @ control system is selected, the set
value is 1. (Set value 2 cannot be set)

Forced breaking operation

Time to breaking the capacitor by external signal

Set value 1 : While the forced breaking input terminal is short-circuited, the capacitor is breaking
every 30 seconds

Set value 2 : When the forced breaking input terminal is short—circuited, the capacitors will be
breaking instantly

17



® Overview of setting operation

Auto

(Control)
mode

PFQ-220-045

!

v

VT ratio code display

VT ratio setting

(=)

PLAY

v

I
DI
\4

CT ratio code display

CT ratio setting

1
DIS
PLAY

(=)

v \

—| Target power—factor code display l—

Target power—factor setting
Setting is unnecessary when var control is
selected.

__

I
PLAY
v v
var control closing value code
display

var control closing value setting
Setting is unnecessary when P-F control is
selected.

__

DI
PLAY

v \

var control breaking value code
display

var control breaking value setting
Setting is unnecessary when P-F control is
selected

(=)

T
DI
PLAY

v \

———4 Light load breaking code display F———{

Light load breaking setting

DIS-
PLAY

v v

Control system code display

|_|

Control system setting

I
DIS
PLAY

v V2

Cl to C6 capacitor capacity code
display (PFQ-3 is Cl to C3)

Setting of each bank capacitor capacity
When Cl1 is set when cyclic control or multi—
step control is selected, C2 to C6 (PFQ-3 is
C2 to C3) are automatically set.

I
DI
PLAY
v v

Delayed operation code display

Delayed operation setting

1
DIS
PLAY

Forced breaking operation setting

v v
Forced breaking operation code -———4
display
I I
DI

PLAY

L

Each setting item moves the digit of set value with . switch. And, it advances set value
with switch. Whenever it pushes switch once, it repeats the values from 0 to 9,
and indicates. If a setting change is made, please push an switch for every setting

item.
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4.5

Special settings

For usage beyond the setting range, use 1/10 of the value actually used

Set value input multiplication factor

PFQ-220-045

Item . . Target power— var control

Conditions VI ratio CT ratio factor closing value

When the primary voltage 1/10 1 1 1/10

is 1/10 1/10 10 1 1

When the primary current 1 1/10 1 1/10

is 1/10 10 1/10 1 1

When the primary voltage

and current is 1/10 1710 1/10 ! 1/100
Item var control Light load Capacitor

Conditions breaking value breaking capacity

When the primary voltage 1/10 1/10 1/10

is 1/10 1 1 1

When the primary current 1/10 1/10 1/10

is 1/10 1 1 1

When the primary voltage 1/100 1/100 1/100

and current is 1/10

In this case, read the measured display value after multiplying it by the multiplication factor.

Measurement display multiplication factor

. Ttem Voltage Current Thfee—phase Power factor

Conditions active power

When the primary voltage 10 1 10 1

is 1/10 10 1/10 1 1

When the primary current 1 10 10 1

is 1/10 1/10 10 1 1

When the primary voltage

and current is 1/10 10 10 100 !
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4.6 Key

S

PFQ-220-045

switch operation

AUTOMATIC 3PHASE POWER-FACTOR REGULATOR pFq-6
CJAuTO LAG %
i i N O O . .
etting mode display Hr I SET LEAD g g E g g kvar Setting value display
I TEST (0] 0o = =o = =] O
LAG var CONTROL BREAKING SET VALUE LAG var CONTROL MAKING SET VALUE/
(0] O
LEAD ' ' LEAD E n
U kvar e) U kvar
. ‘ LT ALEAD PROPER VLAG FanceD
Mode sign display O O O O O
¢l 2 c3 o4 e e
5 8 8 5 8 8
Operation switch
L s r
No. N1 0.2
N — 3MIN. SMIN AUTO ENT é/

PELAY g pon = s;::ii; [ SET
DETEL BALANCE — o [— UNBALANCE ¢ 02 3 4 5 6
MSE 3gan = 3N Ny _ _ _ _ _
oovRoL  P-F A\ var wio= |0l = [Of = @ = E =0= @
ACTION OPERATE TEST oFF

(1) VT ratio setting
AUTO
(D Select SET mode by pressing switch (SET LED is lights).
@ The mode sign display shows the VT ratio (U), and the setting value display shows the current
set value (initial value Eﬂ)
DIS-
® When item excepting VT ratio is set, press switch and change mode sign (setting item).
Ttems can be changed in following sequence (CT ratio — Target power—factor «<«-- — Forced
breaking operation — VT ratio).
@ Change VT ratio from 60 to 4 in @ state above—mentioned. As uppermost digit is blinking
currently, move blinking to first digit by switch (53).
Blinking
(® Change the numeral of first digit by pressing switch.
Whenever it pushes once, +1 (the next of 9 is 0) is taken.
Pushes 4 times and changes into 4 from 0.
® Next, it pushes switch and changes the number of the digit of 10.
As 6 is blinking currently, it pushes a switch 4 times and changes it into O.
(@ Because the set value of VT ratio was set to 04 above, it pushes and enters an switch.
When the set value is registered, blinking will stop for 2 seconds. This completes the settings.
(2) Setting of other setting item
@ Press the switch to change to the item display for setting the mode sign.
® Follow the same procedure of VT ratio setting for setting value change.
. AUTO . . . .
(3) Return to AUTO mode by pressing switch after completing setting value change. (AUTO LED is
lights)
4.7 Cautions on setting
® Please after completing the setting, return to the automatic mode. Also, be sure to close the switch
cover.
® If the settings are incorrect, the planned control cannot be achieved. Check the set value and
carefully perform it. Also, after changing the settings, check whether the planned control has been
realized.
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PFQ-220-045

5. Control
5.1 Power factor control

This is a control method that closing and breaking the capacitor in comparison with the set target power

factor. From light load to heavy load, it is controlled within the set constant power factor.

In other words, it can be controlled with a constant power factor regardless of the load, but depending

on the capacitor capacity when the load is light, the power factor may go too far.

Therefore, light load breaking is essential.

Closing and breaking of the capacitor is controlled by the following calculation method

Closing control level : Reactive power value that the capacitor closing (Vv LAG LED lights)

Breaking control level : Reactive power value that the capacitor breaking (/A LEAD LED lights)

Capacitor capacity : Cl capacitor capacity for cyclic control. The optimum control is the minimum
capacity of the already closing capacitor that is automatically closing.
The priority control is the capacity of the last capacitor that is automatically
closed. Multi-step control is Cl capacitor capacity

(1) Target power factor LAG 99% or less setting
LEAD
(Current 0.1A)

ALEAD LED indicate
ALEAD detection

/ Breaking control level

Active power

Target power factor
set value : cos ¢

Reactive
power

Proper LED indicate
Proper detection

& Closing control level

VLAG LED indicate
VLAG detection

LAG Light load breaking value

Light load LED indicate

® Closing control level (LAG kvar)
= The reactive power value calculated from active power (kW) and target power factor.

1
= Active power (kW) X — —1
cos” f
® Breaking control level (kvar) = Closing control level — Capacitor capacity X1.2
If the closing control level is 1.2 times or more the capacitor capacity, Okvar (power factor = 1) is
the breaking level.

xample ctive power : , larget power—factor : o, Capacitor capacity : var
(Example) Acti 300kW, T f LAG 98%, C i i 100k

1
Closing control level (LAG kvar) = 300kW X T —1
= 300kW X0.203
= 6lkvar --- Capacitor closing by LAG 61kvar.

Breaking control level (kvar) = 6lkvar — 100kvar X1.2
= 6lkvar — 120kvar
=-59kvar --- Capacitor braking by LEAD 59kvar.

(Example) Active power : 800kW, Target power—factor : LAG 98%, Capacitor capacity : 100kvar
1

Closing control level (LAG kvar) = 800kW X o og —1
= 800kW X0.203
= 162kvar +---- Capacitor closing by LAG 162kvar
Breaking control level (kvar)= 162kvar — 100kvar X1.2
= 162kvar — 120kvar
= 42kvar --+ Capacitor breaking by Okvar (power factor =1).
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PFQ-220-045

® When the secondary current is 0.5A or less, will be constant at the reactive power at the time of 0. 5A.
(PFQ-6, PFQ-3)
1

Closing control level (kvar) :ﬁXV + T (Equivalent to 0.5A) * cos @ X —26_1
cos

(Example) Active power : 90kW, Target power—factor : 98%, Capacitor capacity : 100kvar,
VT ratio : 60 (6600/110V), CT ratio : 20 (100/5A)

1
Closi trol 1 1 (LAG k = /3 X6600V X 10A X 0.98 X — 1
osing control level ( var) / / 09T

= 112kW X0. 203
= 23kvar --- Capacitor closing by LAG 23kvar
(cos 68 =0.969)

23kvar — 100kvar X1.2

23kvar — 120kvar

=-97kvar --- Capacitor breaking by LEAD 97kvar
(cos 8 =0. 680)

Breaking control level (kvar)

(2) The setting of the target power factor 100%

LEAD L
(Current 0. 1A) ALEAD LED indicate

, ALEAD detection
E l/ Breaking control level
\/;
: Proper LED indicate
Reactive E Proper detection
power 0 Active power
) 0
E Closing control level
; VLAG LED indicate
i VLAG detection
E \Light load breaking value
LAG cos 0 =85%

Light load LED indicate
® Closing control level (kvar) = Okvar (Power factor =1)

® Breaking control level (kvar) = Closing control level — Capacitor capacity X 1.2

(Example) Active power : 300kW, Target power—factor : 100%, Capacitor capacity : 100kvar,
Closing control level (kvar) = Okvar --- Capacitor closing by Okvar
Breaking control level (kvar) = Okvar — 100kvar X 1.2
= Okvar — 120kvar
= —120kvar - -- Capacitor breaking by LEAD 120kvar

® When the secondary current is 0.2A or less, the target power factor is constant at 85%.
(PFQ-6, PFQ-3) (Rated current 1A specification is 0.04A or less)
Closing control level (LAG kvar)
= Reactive power value (kvar) calculated from active power (kW) and target power factor of 85%.
1
0. 85°
= 0.62 X Active power (kW)

= Active power (kW) X 1

(Example) Active power : 20kW, Target power—factor : 100%, Capacitor capacity : 25bkvar,
VT ratio : 60 (6600/110V), CT ratio : 20 (100/5A)
Closing control level (kvar) = 0.62 X 20kW
= 12kvar =-+--- Capacitor closing by LAG 12kvar.
(cos 8 =0.857)
Breaking control level (kvar) = 12kvar — 25kvar X 1.2
= 12kvar — 30kvar
= -18kvar --- Capacitor breaking by LEAD 18kvar
(cos 6 =0. 743)
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(3) Target power factor LEAD 99% or less setting
LEAD ALEAD LED indicate
ALEAD detection <— Breaking control level

Proper LED indicate
Proper detection

Reactive RClosing control level
power

VLAG LED indicate

0 VLAG detection
0 I Active power

N

Light load breaking value

LAG Target power factor : cos 0

1
® Closing control level (LEAD kvar) = Active power (kW) X 726 —1
cos

® Breaking control level (LEAD kvar) = Closing control level — Capacitor capacity X1.2

(Example) Active power : 300kW, Target power—factor : LEAD 98%, Capacitor capacity : 100kvar

1
Closing control level (LEAD kvar) = 300kW X / T —1

= 300kW X 0. 203
= 6lkvar =+---- Capacitor closing by LEAD 6lkvar

Breaking control level (LEAD kvar) = 6lkvar + 100kvar X1.2
= 6lkvar + 120kvar
= 18lkvar <---- Capacitor braking by LEAD 18lkvar
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5.2 Reactive power control
This is a control system that closes and breaks the capacitor by comparing it with the set reactive
power value. Controls from light load to heavy load within the set reactive power range.
Since the closing value and breaking value are set with reactive power, the power factor under light
load deteriorates, but hunting can be prevented at light load. To prevent hunting after closing or
breaking the capacitor, ensure that the span between the var control closing value and the var control
breaking value is 1.2 times or more the capacity of the capacitor to be used

Capacitor capacity : Cyclic control is Cl capacitor capacity
Multi-step control is Cl capacitor capacity

LEAD
ALEAD LED indicate
ALEAD detection
k(// Breaking control level
I
Reactive
Active power
power Proper LED indicate
Proper detection
: Closing control level
VLAG LED indicate
VLAG detection
LAG

Closing control level (LAG kvar) = var control closing value (kvar) . .
Fixation

Breaking control level (LEAD kvar) = var control breaking value (kvar)

(Example) Active power (kW) : 300kW, var control closing value : LAG 100kvar,
var control breaking value : LEAD 20kvar, Capacitor capacity : 100kvar
Closing control level (LAG kvar) = 100kvar
'''' Capacitor closing by LAG 100kvar (cos 6 =0.949)
Breaking control level (LEAD kvar) = 20kvar
""" Capacitor braking by LEAD 20kvar (cos § =0.998)
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6. Operation explanation
6.1 Features of each control system

Control Features

Suitable for equal capacity capacitor control.

Since the opening and closing frequency of the vacuum magnetic contactor is made
Cyclic control uniform, a long life can be expected.

All circuits can be replaced at the same time when they reach the end of their
service life.

suitable for a circuit with a large load fluctuation, and controlling capacitors
with different capacities.

Optimal control However, since the vacuum magnetic contactor is opened and closed frequently and
unevenly, it is necessary to perform frequent maintenance and inspection and
replace it in order from the one that has reached the end of its life.

This control is a circuit in which the load is used stably, and is suitable for
capacitor control of different capacities, which uses a large—capacity capacitor
for the base and adjusts the fluctuation of reactive power with a small-capacity
Priority control capacitor

However, since the vacuum magnetic contactor is opened and closed frequently, it
is necessary to perform maintenance and inspection frequently and replace it in
order from the one that has reached the end of its life

This control operation closes or breaks the capacitor step by step in the
reference capacitance unit set by Cl.

It is suitable for control that approaches the target power factor more finely
. with a small number of capacitor circuits

Multi-step control . . .
However, since the frequency of opening and closing the vacuum magnetic contactor
is particularly high in the standard capacitance unit, it is necessary to perform
frequent maintenance and inspection and replace the contactor in order from the

one that has reached the end of its life.

6.2 Cyclic control operation (Control system: 1)

(1) Cyclic control is the control system by which the number of times of switching of each capacitor
circuit is equalized.

(2) Closing sequence starts with Cl at the time of control power closing, and follow below-mentioned

sequence.
PFQ-6 PFQ-3
r%> €l - C2 —C — C4— Cb — C6 m r%> Cl — C2 — C3 —

(3) Breaking sequence starts from Cl when the control power is closing, and operates in the same way as
the closing sequence
PFQ-6 PFQ-3
r€> Cl > C2 —>C3 —>(C4 — C5 — (6 - r%> Cl — C2 — C3 —

(4) Manual ON or manual OFF capacitor circuits are excluded from cyclic control.
(This is the control of the capacitor circuit of AUTO control.)

Example of cyclic control output operation

. & e e o e s s e e e e e e s e
Closing / > &5 TS TS IS T8 Tl 8 8 8 e U S8 S8 98 U8 s
breaking RIS IR SR R R PR SR P

c1 olo|lo|lo|0O]|O olojlo|lo]lo]| O

2 olo|lo|lo|O|O olojlo|lolo|oO
Output  frq ololololo]o ololo]o]|o
state of

, c4 oOolo|lo|lo|O]|O O|l0O]| O

capacitor
C5 O|lojoOo]J]O|lO|]O|O|]0O|O
6 olololojlo|lo|lo|lOo]O|O

O : Capacitor closing status
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The output action example of power—factor control, target power—factor : LAG 98%, light-load breaking :

200kW,

capacitor capacity : 100kvar X 6 circuits.

@ Closing operation of capacitor (PFQ-6)

Reactive power

(kvar)
Light—-load breaking set value
200 + 200kW
Reactive (Light-load '
power breaking region)! © tor breaki on)
' apacitor breaking region
(LEAD) 100 —& i p g reg
100 f\ 300 500 600 700 800 900 1000
0 ] ] Al I | | | | Active power
} }
I C2 closing ! ! closing ! ! (kW)
C5 closing
Reactive 100 — €l closing C6 closing
power Load power C3 closing
(LAG) factor LAG 80% Target pover-
900 - i (Capacitor closing region) factor set
: value. LAG 98%
Closing order
Cl closing | C2 closing | C3 closing | C4 closing | C5 closing | C6 closing
Closing active power 200kW 200kW 364kW 545kW T27TkW 909kW
Closing reactive power LAG 150kvar | LAG 50kvar | LAG 74kvar | LAG 11lkvar | LAG 148kvar | LAG 185kvar
Power factor after closing | LAG 97.0% | LEAD 97.0% | LEAD 99. 7% 100. 0% LAG 99.7% | LAG 99.6%
@ Breaking operation of capacitor (PFQ-6)
Reactive power
(kvar)
Light-load breaking value
200 200k
Reactive (Light-load :
power breaki ion)!
(LEAD) reaxing reg1on): (Capacitor breaking region)
100 = '
100 300 500 600 700 800 900 100 .
0 | | I | | | | Active power
| | | | i | |
\} ca (kW)
breaking 3
) breaking )
Reactive 100 —— (6 breaking breaking ¥ breaking
power C5 breaking
(LAG) Load power h Target power-
200 _|factor LAG 80% (Capacitor closing region) factor set
: value. LAG 98%

Breaking order

C6 breaking | C5 breaking | C4 breaking | C3 breaking | C2 breaking | C1 breaking
Breaking active power 200kW 200kW 329kW 512kW 667kW 800kW
Breaking reactive power LAG 50kvar |LEAD 50kvar | LEAD 53kvar | LEAD 16kvar Okvar Okvar
Power factor after breaking | LAG 80.0% | LAG 99.5% | LAG 99.1% | LAG 98.7% | LAG 99.0% | LAG 99.3%
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6.3 Optimal control operation (Control system: 2)

(1) Optimal control is a control system that selects a capacitor circuit (1 circuit) with the optimum
capacity in order to keep the reactive power at that time within the target power factor, and
performs closing or breaking control.

(2) Closing sequence starts with the largest—capacity capacitor until aimed power factor can be
approached and advance is minimum.

(3) Until a breaking sequence approaches a target power factor most after a breaking and stops becoming
below a target power factor, it breaking in sequence from what has big capacity

(4) Manual ON or manual OFF capacitors are excluded from optimal control.
(This is the control of the capacitor circuit of AUTO control.)

(5) Cyclic control is recommended for circuits with equal capacitor capacities.

Example of optimal control output operation

Lag reactive power

100 | 300 | 600 1700 600 1800 2300 1800
value (kvar)
Cl (100kvar) O O O O O O O O O
o C2 (200kvar) olo ]l o] o
sfaii ¢ €3 (300kvar) oloJololJo]Jolo]o]ol] o] o
. C4 (500kvar) O O O O O O O O
capacitor
C5 (700kvar) O O O
C6 (900kvar) O O O O O O O O
Total capacitor closing |\, | a50 | 600 | 1500 | 2000 | 1800 | 900 | 800 | 1700 | 1800 | 2500 | 2400 | 1900
quantity (kvar)

O : Capacitor closing status
At the time of interruption, (actual capacitor capacity) X1.2 is regarded as the capacitor capacity
and controlled. (Hysteresis)
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6.4 Capacitor replacement control during optimal control operation

Optimal control is suitable for circuits with large load fluctuations

If the load gradually decreases from the state where multiple capacitors are closed, the capacitors with
the smallest capacitance are broken in order, and the capacitors with the largest capacitance remain

If the power factor advances in this state and exceeds 95%, the replacement control is performed to
break the large capacitor and close the small capacitor

After replacement, replace the capacitor with the capacitor that is closest to the target power factor
and has the minimum advance.

(1) Target power factor LAG 99% or less setting

(Current 0.5A) .
Capacitor replacement area

LEAD |
i ALEAD LED indicate
E ALEAD detection
5 LEAD 95%
Reactive E ér’,,/—Breaklng control level
power 0 Active power

Proper LED indicate
Proper detection

— Closing control level

VLAG LED indicate
LAG VLAG detection
Light load breaking value
Light load LED indicate
Target power factor : cos

(2) The setting of the target power factor 100%

(Current 0.24) Capacitor replacement area
LEAD ALEAD LED indicate
ALEAD detection
LEAD 95%
<—— Breaking control level
Proper LED indicate
Prover detection

. 0
i Fk\ Closing control level
: VLAG LED indicate

Reactive
power

Active power

VLAG detection

AN

LAG Light load LED indicate
cos 0 =85%

Light load breaking value

(3) Target power factor LEAD 99% or less setting
LEAD
ALEAD LED indicate
ALEAD detection Capacitor replacement area
LEAD 95%

ér//fBreaking control level
Reactive Proper LED indicate
power Proper detection

Closing control level
Active power

0
I VLAG LED indicate
VLAG detection

Light load breaking value

LAG
Target power factor : cosf
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(4)

PFQ-220-045

ority control operation (Control system: 3)

Priority control is a circuit in which the load is used stably, and control system that gives
priority to the closing or breaking of the capacitor circuit by using a large capacity capacitor for
the base and adjusting the fluctuation of reactive power with a small capacity capacitor.

The closing sequence, starts from Cl when the control power is applied and operates as follows.
PFQ-6 PFQ-3
Cl > C2 > C3 —>C4 — C5 — (6 Cl — C2 — C3
The breaking sequence is breaking sequentially from the last capacitor circuit that was closing
PFQ-6 PFQ-3
Cl « C2 <« C3 < (C4 < C5 <« (6 Cl « C2 «< C3

Manual ON or manual OFF capacitors are excluded from priority control.
(This is the control of the capacitor circuit of AUTO control.)

Example of priority control output operation

- RS ORI O \@o/ S S S A RS RSN SR
Closing / e g
breaking F S S S S S ST
cl ololololo|lo]lo]lolo|lo|lo]o]lololo|lo]o
co ololo]olololo]o]olololo]o]ololo
Ozﬂt’ut e ololololo|lo]o ololo|lo|lo|o|O
state O
capaci tor | C4 olololo]o ololololo
c5 olo]o O O
C6 O

O : Capacitor closing status
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6.6 Multi step control operation (Control system: 4 to 6)
(1) Multi-step control is the control system which does closing (or breaking) of the capacitor gradually

in the reference capacity unit set by Cl.

(2) Manual ON or manual OFF capacitors are excluded from multi step control.
(This is the control of the capacitor circuit of AUTO control.)

(3) There are three types of control systems for multi-step control, and the number of steps can be
selected according to the fluctuation range of the load.

Control Capacity ratio
Item
system (C1:C2:C3:C4:C5:C6)

4 Multi step control (D 1:2:2:2:2:2

5 Multi step control @ 1:2:4:4:4:4

6 Multi step control @ 1:2:4:8:8:8

PFQ-3 is the operation of Cl, C2, C3.

Capacity range to control is as follows.

Multi step control (O 1XClkvar to 11XClkvar
Multi step control @ 1XClkvar to 19XClkvar
Multi step control @ 1XClkvar to 31XClkvar

{Note> When multi-step control is selected, the delay operation setting value becomes the setting
value 1.

6.6.1 Multi step control (O (Capacity ratio1:2:2:2:2:2)

C5 (20kvar)
C6 (20kvar)

Total capacitor closing quantity (kvar)

Closing Closing order
Step number 1 2 3 4 5 6 7 8 9 10 11
Cl (10kvar) O O @) O O O
€2 (20kvar) O O O O O O O O O O
Output state of €3 (20kvar) O O O O O O O O
capacitor C4 (20kvar) O] O] O] 0O O] O
C5 (20kvar) O @) @) O
C6 (20kvar) O O
Total capacitor closing quantity (kvar) 10 20 30 40 50 60 70 80 90 100 | 110
O : Capacitor closing state.
Breaking Breaking order
Step number 1 2 3 4 5 6 7 8 9 10 11
Cl (10kvar) O O @) O O O
C2 (20kvar) O
Output state of €3 (20kvar) O
capacitor Cc4 (20kvar) O O
O
O

O|0|0|O
O|0|0
O
O
O

—
—
(e
—
(]
(«]
©
[e]
@
[e]

70 60 50 40 30 20 10

O : Capacitor closing state.
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6.6.2 Multi step control @ (Capacity ratio1:2:4:4:4:4)

Closing Closing order
Step number 1 2 3 4 5 e 15 16 17 18 19
Cl1 (10kvar) O O O O O O
C2 (20kvar) O O O O O
Output state of €3 (40kvar) O O O O O O O
capacitor C4 (40kvar) " lTolololo]o
C5 (40kvar) O O O O O
C6 (40kvar) O O O O
Total capacitor closing quantity (kvar) 10 20 30 40 50 150 | 160 | 170 | 180 | 190
O : Capacitor closing state.
Breaking Breaking order
Step number 1 2 3 4 5 e 15 16 17 18 19
Cl (10kvar) O O O O O O
€2 (20kvar) O O O O O
Output state of €3 (40kvar) O O O O
capacitor Cc4 (40kvar) O O O O O
C5 (40kvar) @) O O O O
C6 (40kvar) O O O O O O O
Total capacitor closing quantity (kvar) | 190 | 180 | 170 | 160 | 150 | --- 50 40 30 20 10
O : Capacitor closing state.
6.6.3 Multi step control @ (Capacity ratio1:2:4:8:8:8)
Closing Closing order
Step number 1 2 3 4 5 e 27 28 29 30 31
C1 (10kvar) O O O O O O
C2 (20kvar) O O O O O
Output state of €3 (40kvar) O O O O O O
capacitor C4 (80kvar) " lTolololo]o
C5 (80kvar) O O O O O
C6 (80kvar) O O O O O
Total capacitor closing quantity (kvar) 10 20 30 40 50 cee | 270 | 280 | 290 | 300 | 310
O : Capacitor closing state.
Breaking Breaking order
Step number 1 2 3 4 5 R 27 28 29 30 31
C1 (10kvar) O O O O O O
C2 (20kvar) O O O O O
Output state of €3 (40kvar) O O O O O O
capacitor C4 (80kvar) O] O] O | O] O
C5 (80kvar) @) O O O O
C6 (80kvar) @) O O O O
Total capacitor closing quantity (kvar) | 310 | 300 | 290 | 280 | 270 | --- 50 40 30 20 10

O : Capacitor closing state.
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7. Function

1.1

Always closing / breaking operation

The slide switch can be used to switch between “manual ON”, “automatic”, and “manual OFF” for each
capacitor. When set to “Manual ON”, if the delay operation setting value is “1”, the capacitor is
closing after the delay time has elapsed. Also, if the delay operation setting value is 72”7, the
capacitor is closing instantly

However, if the re—closing prevention timer that starts immediately after the capacitor is breaking has
not passed, the capacitor is closing after the re—closing prevention timer has elapsed.

When “Manual OFF” is set, the capacitor is breaking instantly

Be sure to set the unused capacitor circuit to “manual OFE”.

1.2 Forced breaking operation
The forced breaking operation is used when the influence of harmonic interference is expected or when
the capacitor circuit is opened at night.
Forced breaking While the input terminal TB-COMI is short—circuited (Use a relay that satisfies the
minimum applicable load of switching voltage and current DC24V 10mA. Reference: OMRON MY2 relay, etc.),
the closed capacitor is shut off by automatic control (Excluding capacitors with manual ON setting).
Two types of operations are possible depending on the settings
PFQ-6 operation example
(D Setting value 1 :While the forced breaking input terminals are short-circuited, the capacitors are
breaking sequentially every 30 seconds
Forced breaking input I ON
Capacitor Cl ! | oFF
Capacitor €2 | | | oFF
Capacitor C3 5 5 5 | oFF
Capacitor C4 5 5 5 5 | oFF
Capacitor Cb E E E E E I OFF
Capacitor C6 : ; ; ; ; ; | oFF
‘30 sec. | 30 sec. |30 sec. |30 sec. |30 sec. |30 sec |
| | | | |
@ Setting value 2 : When the forced breaking input terminal is short-circuited, the capacitors are
breaking all at once
Forced breaking input I ON
Capacitor Cl | oFF
Capacitor C2 | oFF
Capacitor C3 | oFF
Capacitor C4 | oFF
Capacitor C5 | oFF
Capacitor C6 | oFF
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7.3 Light load breaking operation

1.4

1.5

To prevent excessive advance power factor at light load, when the active power of the circuit becomes

less than the set light load breaking set value, the capacitors that are automatically controlled are
breaking in sequence

1)

2)

3)

4)

Cyclic control «=+e+--- Among the capacitors that are closing, the capacitors that are closing first
are breaking in order

Optimal control <«++--- Among the capacitors that are closing, the capacitors that are largest are
breaking in order

Priority control ««+--- Among the capacitors that are closing, the capacitors that are closing last
are breaking in order

Multi-step control --+-- Breaking in order according to the determined pattern.

Priority of closing and breaking operations
(D Manual ON / Manual OFF, @) Forced breaking, @ Light load breaking, @ Automatic control

Closing / breaking and delay time operation

iy

2)

Closing

When the reactive power measurement value exceeds the closing control level, the lag is detected and
the capacitor is closing

When the delay operation setting value is selected to 1, the capacitors are closing sequentially
every time the delay time elapses

When the delay operation setting value is selected to 2, the capacitor is closing instantly

If lag is detected continuously after the capacitor is closing, it is closing at 10 second intervals
while the lag is detected from the second capacitor.

However, if the re-closing prevention timer that starts immediately after the capacitor is breaking
has not passed, it will not be closing instantly or after 10 seconds, but will be closing—loading
prevention timer has elapsed.

Breaking

When the reactive power measurement value exceeds the breaking control level, the lead is detected
and the capacitor is breaking

When the delay operation setting value is selected to 1, the capacitors are breaking sequentially
every time the delay time elapses

When the delay operation setting value is selected to 2, the capacitor is breaking instantly

If lead is detected continuously after the capacitor is breaking, it is breaking at 10 second
intervals while the lead is detected from the second capacitor.

The delay time of the delay time setting value 2 is measured individually for each capacitor circuit
as a re—closing prevention timer immediately after the capacitor is breaking
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3) Operation of delay time
This is the delay time to prevent capacitor failure by providing a time until the residual voltage
generated when the capacitor is breaking is discharged
Two types of operations are possible depending on the settings
PFQ-6 operation example
(D Setting value 1 : After the delay time has elapsed, closing or breaking the capacitor.

[Operation example with a delay time of 5 minutes]

Lag detection -
Lag detection

Appropriate
pprop Lead detection

Lead detection

Capaci tor C1 [ oN | orr

Capacitor €2 | on | oFF

Capacitor C3 | on | orr

Capacitor C4 | on | oFF

Capacitor C5 | on | OFF

Capacitor C6 I OFF

5min. |5min. |5 min. 5min. |5min. |5 min. [5min.

5 min. |5min. |5min. 5 min. ‘Emin.
| | |

@) Setting value 2 : Instantly closes or breaks the capacitor.
The delay time is a re—closing prevention timer that starts when the control power
is applied, when the capacitor is breaking, or when the setting mode is released
[Operation example with a delay time of 5 minutes]

Control power supply I
f—

Lag detection

Appropriate

Lead detection

Capacitor C1

fov | orr

Capacitor C2

Capacitor C3

Capacitor C4

Capacitor C5

Capacitor C6

b

o
eS|
-

Delay time : 5 minutes A

Delay time 5 minutes passed * 10 seconds
(Re—closing prevention timer)
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Test

When operation check such as capacitor control circuit is performed, DIP switch is set to TEST.

When changed to test mode after setting to TEST, capacitor can be closed in following sequence (C1 — C2
— (3 — C4 — C5 — (6) at every delay time (15 seconds) passage and can be breaking in following
sequence (C1 — C2 — €3 — C4 — C5 — (C6). (PFQ-3 is closing by C1 — €2 — C3 and breaking by C1 —
c2 — C3)

This operation is repeated during test mode. Therefore, if a capacitor circuit is connected, be sure to
change the setting from TEST to OPERATE after one cycle. In the case of a high-voltage capacitor, the
residual voltage will be recharged without being discharged.

Operation when connection is in reverse phase

Even if connection is a negative phase sequence, change of connection is unnecessary because it operates
normally. However, connection of a 3—phase 3-wire circuit balanced load does not operate normally

Operation when two devices are combined

Connect No.1, TS/CS—COM1 (Breaking prohibited) and No.2, CE/TE-COM2 (Breaking completed).
Connect No. 2, TS/CS—COM1 (Closing prohibited) and No.1, CE/TE-COM2 (Closing completed).

1) Breaking oparation
The breaking operation of Unit 1 is prohibited by the breaking completion signal from Unit 2.
The breaking completion signal is released when the capacitors of Unit 2 are all broken.

2) Closing operation
The closing operation of Unit 2 is prohibited by the closing completion signal from Unit 1.
The closing completion signal is released when the capacitors of Unit 1 are all broken

Power factor display at low input

1) Rated current 5A specifications
When the secondary current input is approximately 0. 1A or less, or the secondary voltage input is
approximately 22V or less, the power factor display is set to LAG 100.0%.

2) Rated current 1A specification
When the secondary current input is approximately 0.02A or less, or the secondary voltage input is
approximately 22V or less, the power factor display is set to LAG 100.0%.
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7.10 Control operation during tidal current
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When the input is @ or @), the lag power factor and reactive power are measured, and control is

performed in the direction of closing the capacitor.
When the input is ® and @, lead power factor and reactive power are measured and the capacitor is
controlled in the direction of breaking

With respect to the positive direction input of the power-receiving

Receiving

Lead detecti;g///

+W

® @

Receivin

Lag detection
3k
* Power factor

Light load breaking set value

e _ /)

VA

LAG

vae  _\/ [/ /

[/ /)]

var

to determine the LAG or LEAD

@ &) Light load breaking set value
Transmission /////7;ransmission
Lag detection Lead detection
—W
Receali;in?ower EZiEim;:iiZ: PFQ measurement PFQ control Output
LAG (Input Q) — Positive power LAG var | Lag detection Capacitor closing
LEAD (Input ®) — Positive power LEAD var | Lead detection | Capacitor breaking
— LEAD (Input @) | Negative power LAG var | Lag detection Capacitor closing
— LAG (Input @) | Negative power LEAD var | Lead detection | Capacitor breaking
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8. Inspection and maintenance

8.1 Error display

AUTOMATIC 3PHASE POWER-FACTOR REGULATOR pra-6

CIAuTo LAG %
» L f|
I sET
LEAD <gar
I TEST O rri e}

LAG  var CONTROL BREAKING SET VALUE

LEAD

EEEE

LAG  var CONTROL NAKING SET VALUE
O

HH84

LEAD
kvar o)

kvar

PFQ-220-045

Error code display

Error code Error contents Control state Error recovery conditions Coping process
Product failure
Errl RAM error Control stop —
replacement
. Product failure
Err2 A/D conversion error Control stop —
replacement
. . Automatic return by settin
Err3 Setting error (DIP switch) Control stop v & -
change
. . . Automatic return by settin
Err4 Setting error (Slide switch) | Control stop change v & —

8.2 Troubleshooting

No.

Abnormal phenomenon

Possible cause

Coping process

1

Indicator does not
display.

The power supply is not supplied

Check the power supply.

Trouble of power supply circuit

Replace the device

Measurement display
error large

Incorrect input wiring

Check the input wiring

Input circuit setting error

Check the settings of 3-phase 3-wire, 3-
phase 4-wire or balanced/unbalanced.

. . . Set the VT ratio and CT ratio to the
VT ratio, CT ratio setting error.
correct values.
Instrument measurement circuit .
Replace the device

failure

Error is displayed

Errl : RAM error

Err2 : A/D conversion error

Replace the device

Err3 : Setting error (DIP switch)

Check the set value.
The DIP switch cannot be changed during
operation

Err4 : Setting error (Slide switch)

Check the set value.
Displayed when slide switch position is
intermediate. Please set as the right

position.

Control is hunting

Closing / breaking control level and
capacitor capacity do not match.

Check the capacity of closing / breaking
control level and a capacitor.

Capacitor does not
closing

Light load LED is lights

Set the light load breaking to the
correct value. (Refer to “Setting the
key switch by item 4.4”)
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9. Standard specifications and performance
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No. Item Standard specifications
. 3¢ 3W | AC110V, AC220V 50/60Hz
Rating
Volt 3¢ 4W | AC110//3V  50/60Hz
oltage
AC & . 3¢ 3W | AC110V : 0. 25VA, AC220V : 0. 5VA
1 1. Consumption VA
input 3¢ 4W | AC110/43V : 0. 15VA
Rating AC5A 50/60Hz or AC1A 50/60Hz
Current -
Consumption VA| 0. 1VA
Control switchi i nout Non-voltage normally open contact (la contact)
ontrol switching inpu (Common with COM1 terminal on one side of forced breaking input contact)
(Between TS/CS - COM1) . . . .
2 When connecting two units, connect to the other control switching output
Control switching output Non—-voltage normally open contact (la contact)
(Between CE/TE — COM2) When connecting two units, connect to the other control switching input
Non-voltage normally open contact (la contact)
. . (Common to COM1 terminal on one side of control switching input contact)
Forced breaking input
3 (Between TB — COML) Rated voltage, current DC24V, 10mA
For the relay to be used externally, use a relay whose minimum applicable
load satisfies the switching voltage and current of DC24V, 10mA.
AC85 to 253V 50/60Hz
Power range DC8O to 143V AC / DC power supply
Control -
A Consumption VA AC110V : 15VA, AC220V : 22VA, DC110V : 13W
pzwei fuei . ACLLOV : 4.2A (2ms)
S
PR st eurren AC220V : 8.4A (2ms)
(Time constant)
DC110V : 3. 0A (3ms)
3-phase 3-wire circuit unbalanced load (2VT, 2CT)
5 [Applicable circuit 3-phase 3-wire circuit balanced load (1VT, 1CT)
3—-phase 4-wire circuit (2VT, 3CT)
Number of . . . .
. . . 6 circuits or 3 circuits
capacitor circuilt
Contact Non-voltage normally open contact (la contact)
arrangement (6 circuits or 3 circuits on one side are common with COM3 terminal)
Control Resistive | AC250V, bA cos¢ =1
6 |output Switching load DC110V, 0.3A  DC100V, 0.5A  DC30V, bHA
contact capacity Inductive | AC250V, 2A cos¢ =0.4
load DC110V, 0.1A  DC100V, 0.15A  DC30V, 2A L/R=Tms
Minimum load 5V, 10mA
. . Inductive | AC250V, 2A cos¢ =0.4 About 100,000 times
Electrical life -
load DC30V, 2A L/R=Tms About 100,000 times
Closi trol
ostng contro According to var control closing value
level (kvar)
. Breaking control According to var control breaking value
Reactive |level (kvar) var control
7 |power Proper control Span of var control closing value and var control breaking |selection with
control width (kvar) value. DIP switch.
+0.5% or less of rated reactive power.
Tolerance Range of 10 to 100% of rated current, range of LEAD 60%
to LAG 60% in power factor.
. Set automatically from a target power—factor.
Closing control . .
The reactive power value (kvar) calculated from effective
level (kvar)
power (kW) and target power—factor set value (cos@)
Breaking control Closing control level — Capacitor capacity X1.2
Power N . . P/F control
level (kvar) Okvar (power factor =1) if a calculation result is 0 or plus . )
8 |[factor P ol selection with
control ?oper contro Set automatically by 1.2 times the capacitor capacity. DIP switch
width (kvar)
+0.5% or less of rated reactive power.
Tolerance Range of 10 to 100% of rated current, range of LEAD 60%
to LAG 60% in power factor.
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No. Item Standard specifications
Light load When the active power decreases below the light load breaking value, the
Light load breaking value alreaéy closing.capacitors aré breaking in s§quence. When the light load
. (kw) breaking value is set to 0, light load breaking does not work
9 |breaking -
control +0.5% or less of rated active power
Tolerance Power factor range from LEAD 60% to LAG 60% at 10% to 100% of rated
current.
1 : Cyclic control
2 : Optimal control
3 : Priority control
10 |Control system 4 : Multi step control O 1:2:2:2:2:2
5:Multi step control @ 1:2:4:4:4:4
6 : Multi step control @ 1:2:4:8:8:8
1 Operation change—-over ON - AUTO - OFF
(Slide switch change-over) Capacitor 6 circuits or 3 circuits individually selectable.
No. NO. 1 / NO. 2
DELAY 1 MIN. / 3 MIN. / 5 MIN.
19 Setting item DETECTION | BALANCE / UNBALANCE
(DIP switch change—over) PHASE-LINE |3 ¢3W / 3¢ 4W
CONTROL PF / var
ACTION OPERATE / TEST
Default value
Settings Rated current |Rated current Setting range
5A 1A
VT ratio 60 60 1 to 90
CT ratio 20 20 1 to 1200
o Target power factor LAG 98% LA 98% | AP L9A5G t8°50200 to
13 Settlng.ltem . var control closing value LAG 100kvar LAG 20kvar 0 to LAG 999kvar
(Key switch setting) -
var control breaking value LEAD 20kvar LEAD 4kvar | LEAD 1 to 999kvar
Light load breaking 1200 | kW |40 kW 0 to [9999|kW
Control system 1 1 1 to 6
S;pzziis i?igf;oé | 10 C3) 100kvar 20kvar 1 to 9999kvar
Delay operation 1 1 1 to 2
Forced breaking operation 1 1 1 to 2
7T-segment LED Current power factor value } Display by switching with the DISPLAY
4 digit display Current reactive power value switch
7-segment LED var control closing value } Not displayed when power factor control is
3 digit display var control breaking value selected
14 |Display Current R, S, T)
Voltage (R-S, S-T, T-R)
7—S?g@ent.LED ACtlv? power Can be displayed by operating a key switch
4 digit display Reactive power
Apparent power
Power factor
For rated input
Power factor : +1.5% (20 to 100% of rated current)
Current : +0.5%
15 |Intrinsic error Voltage : +£0.5%
Active power : £0.5%
Reactive power : £0.5%
Apparent power : +0.5%
16 |Forced breaking time error +0. 5bs
17 |Delay time error Setting value £10% (During instantaneous operation : 0.5s or less)
18 |Control state display AUTO / SET / TEST
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No.

Item

Standard specifications

19

Operation state display

LEAD (Gain) / LAG (Delay) / PROPER / LIGHT LOAD / FORCED BREAK

20

Control output display

Cl to C6 or Cl1 to C3: Control output contact ON : Display is ON.
Control output contact OFF : Display is OFF.

21

Influence of temperature

Intrinsic error at 23+10°C (tolerance)

22

Influence of frequency

Intrinsic error at rated frequency and rated frequency £10% (tolerance)

23

Influence of input voltage

Intrinsic error at rated voltage and rated voltage £15% (tolerance)

24

Influence of control power

1/2 of the inherent error at the rated voltage and the upper and lower
limits of the rated voltage (tolerance)

25

Voltage circuit

2 times 10 seconds and 1.2 times continuation of rated voltage.

Current circuit
Overload

40 times 1 second and 20 times 4 seconds and 10 times 16 seconds and 1.2
times continuation of rated current

capacity
Control power

supply

1.5 times 10 seconds and 1.2 times continuation of rated voltage.
In case of DC110V,
rated voltage.

1.5 times 10 seconds and 1.3 times continuation of

26

Insulation resistance

input, output, control power

and ground.

Between

Above 50MQ at DC500V
supply,

27

Withstand voltage

Between input, output, control power

AC2000V (50/60Hz) 1 minute
supply,

and ground.

28

Lightning impulse withstand
voltage

5kV 1.2/50 us. Both positive and

electric circuit and ground. . .
negative polarity

Between .
for 3 times each

3kV 1.2/50us
negative polarity

Both positive and

Between voltage input terminals .
for 3 times each

29

Noise—capacity

(1) Damped oscillatory wave immunity
When a damping vibration waveform with a peak voltage of 2.5kV and a
frequency of IMHz=%10% is repeatedly applied, the measurement error
is within 10%.

(Control power supply, Voltage circuit, Current circuit)

(2) Square wave impulse noise immunity

If a noise (lus, 100ns width) is repeated and added, measuring error

10%.

power supply (Normal / Common)

circuit (Normal / Common)

circuit (Common)

input (Inductive common)

output (Common)

is within
1. 0kV
1. 0kV
1. 0kV
1. 0kV
1. 0kV

Control Over

Voltage Over
Current Over
Control

Control

Over
Over
(3) Electric wave noise immunity

When intermittently irradiating 150MHz and 400MHz radio waves with 5W,
1m, measurement error within 10%.

When touching a mobile phone or wireless LAN (2.4GHz, 5GHz),
measurement error within 10%.

(4) Electrostatic discharge immunity

8kV (air discharge) when power is on, measurement error within 10%.
10kV (air discharge) when power is off, no damage

Capacitor charging method

30

Vibration

10 - 55Hz, Each minute octave in 5 times sweep
Direction of vibration : X, Y, Z direction.

Single amplitude 0. 15mm,
(When mounted to panel)

31

Shock

Apply a shock of 300m/s® 3 times forward and backward in X, Y, Z direction
(When mounted to panel)

32

Operating temperature limits

-10 to +55°C

33

Storage temperature limits

-20 to +70C

34

Operating humidity limits

30 to 90% RH (No condensation)

35

Mass

Approx. 1.0kg

36

Color (including frame)

Black (Munsell NI1.5)

37

Other

Ingress Protection code, IP30

40




(™ DAIICHI ELECTRONICS CO., LTD.

Tokyo Office : 11-13, Hitotsuya l-chome, Adachi—ku, Tokyo, 121-8639, JAPAN.
TEL : +81-3-3885-2411 , Fax : +81-3-3858-3966

Kyoto Office : 1-19, Ichinobe-Nishikawahara, Jyoyou—shi, Kyoto, 610-0114, JAPAN.

TEL : +81-774-55-1391 , Fax : +81-774-54-1353

Revision A, DATE : April 15, 2021
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