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1. Imtroduction
1.1 About User Manual
This User Manual is designed o help you for quick understand the installation, debugging, working parameter
and menu operation of series RPCF reactive power auto compensation contrellers. Befor installation and operation
please read this section very carefully.
1.2 Usage Scope
Series PNF INTELLIGENT POWER FACTOR CONTROLLER{eall PNF for short at helow) is suitable for
automatically adjusting of low voltage distribution system capacitor compensating device to make power factor
get user's predetermined state, increase the utilization efficiency of power transformer, redice line loss, and Improve
the voltage quality of power supply.

2. Function and Characteristics

{1) Accounting switch on and switch off capacity capacitance by the fundamental wave reative power may
avoid any form switch on and switch off cibration, and be able to demonstrate the electrical network power tactor
correctly under the harmonic wave situation.

(2)High measuring accuracy of power factor, wide display scope.

{3)Real time display total powef factor (PF) and fundamental wave power factor {DPF).

{4)Real time display voltage distortion current distortion rate.

(5)There are five codes output types for user's selection.

(616 loop output at most.

(T Friendly human-computer interface, casy to operate.

(B)Warious controlling parameter whole diglt tunable easy to operate.

(9 Twn wnﬂ;jng mardes of auio running and manual running.
(10pOver-viltage and under-voltoge protective function,

{11}V oltage harmonic wave overnorm protective function.

(12)Data cannot loss as it has breaking power supply protective function,
(13 Current signal switch on impedance is lowers0.01 Q

PNF
3, Service Condition
(1)Mot over altitude 2500m.
(2)Ambient temperature <250~ +5010
(3)Air humidity is less than 50% a1 400C. And iz less than 90% at 2000
(4)Working in the medium which not any corrosive gas, electric conduction dust inflammable and
explosive matters,
{5)The installation site without shrewd vibration.

4. Technical Data

Rated Working Voltape: AC 380V or ACZ20V Rated Working Current: AC 0-34
Rated Working Frequency: 45Hz-65Hz Display Power Factor:lag 0.001-lead 0.001
Measuring Reactive Power:0-9999K var Meusuring "“:lift Fowe:0-9999KW
U'I'I-dBT-TU“ﬂEE Protective ¥Walue: ACINNOY or AC 1EOV EH.ITP'.“ Contact CHP““IEGFI AC 220V TA
Sensitivity:20mA Complete Machines consumed power: 1OV A

Overall Dimension: | 44mmx | 44mm or 122mmx 1 22mm Display: 4-position red nizie tube

Hole Dimension: 1 38mmex | 38mm or 1 10mme: ] 1 Dmm
Installation Mode: inserting type installation rear gear accessorics fixed of guide rail installation,
Connection Mode: Socket connecting terminal screw fasten  protectlon Class: Enclosure TP 40

5. Model and Implication

PNFF (C)- XX - XX X
Ts Hole dimension, s for |1 3mm 11 3mm,on mark for 140mm>1 #0mm.
[ ] Owtput total loop,toop 46,8, 10,12, 16 can be selocted.
II Voltage signal sampling mode, PP (line voliage), PN {phase voltage) ordered mo<lel,
C for commaunicatio funstion, no mark lor no comamunication Mnetios,
For controlling phiygical quantity wirh O {Posweer factos), W (reactive power), F [G+WE
= For reactive power compendation controller

% 1
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6. Front Panel Function

INTELLIGENT POWER FACTOR CONTROLLER PNF
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Front Panel Function Dieawing for Hole Dimension: 13%mm3138mm
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Front Panel Function Drawing for Hole Dimension: 110mm1 i Omm

6.1 Button and Lights

1. %ee 1-160r 1-12 for loop capacitor switch on and switch off indication

2. Control parameter selling menu.

3. Auto/Manual Lights: If this light is continuously OM, PNF is in Automatic Mode, If it is blinking PNF is
under Manual Mode. By pressing SET button 3 seconds; you enter to Menu and change operating mode.
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4, DPF/Target DPF Indicator: Under Automatic Mode, when this light is selected by pressing UP and DOWN bun-
ong, nixic tube will really itme digplay power network fundamental wave power factor. By pressing SET button 3
seconds you enter into SET menu, target power factor can be made by selecting this light

5. PF/Switch On anf off Time-delay Indicator: Under Automatic Mode, when this Light is selected by pressing UP and
DOWMN buttons, nixie tube will really time display power network total power factor, By pressing SET button 3 se-
conds you enter in o SET menu, switch on and switch off timedelay time can be made by selecting this light.

6. ViDischarging Time-Delay Indicator: Under Automatic Mode, when this light iz selected by prasing UP and
DOWN buttons, nixie tube will really time display power network voltage. By pressing SET button 3 seconds you
enter into SET menu, capacitor discharging time can be made by selecting thas light.

110ver volage Indicator: Undes Automatic Mode, When this light is selected by pressing UP and DOWN butions,
nixie wbe will relly time display power network primary current. By pressing SET button 3 seconds you enter
inte SET menu, overvoltage thresholy value can be made by selecting this light.

8. VTHLV Distortion Rate Indicator: Under Automatic Mode when this light s selected by pressing UP and DOWMN
buttons, mixie wbe will really tme display power network voltage distortion rate, By pressing SET button 3 seconds
you enter into SET menu, voliage distortion rate profective value can be made by selecting this light.

SITHIWCT Rate Indicator: Under Automatic Mode, when this light is selected by pressing UP and DOWHN buttons,
nixie tube will really time display power network current distortion rate, By pressing SET button 3 seconds you
enter into SET menu, signal current iransformer rate numeraior value can be made by selecting this light.

10, PKWUC Capacitance Indicator: Under Automatic Mode, when this light is selecied by pressing UP and D{O-
W buttons, nixie tube will really time display power netwaork reactive power. By pressing SET button 3 Seconds
you enter into SET menu, primary loop capacitor capacitance (K var) can be made by pressing SET button 3 second

11. @ {Kvar) /Qutput sequence Indicator: Under Automatic Mode, when this light is selecide by pressing UP and
DOWN buttons, nixie tube will really time display power network apparent power, By pressing SET buiton 3
seconds you enter into SET menu, control output sequence praject can be made by selecting this light.

12, 5 (KVA) Ouwtput Loop Indicator: Under Automatic Mode, when this light is selected by pressing UP and DOWN
buttons, nixie tube will really time display power network apparent power. By pressing EST button 3 secomds yoo
enter into SET menu, control output loop can be made by selecting this light.

13, Hz { Communication Address Indicator: Under Automatic Mode, when this light is selected by pressing UP and
DOWN buttons, nixie tube will really time display power network frequency. By pressing SET button 3 seconds
you enter into SET menu, communication add can be made by selecting this light.

Mote: only Model PNFC controller has this function.

14, Communication Speed Indicator; Under Automatic Mode, Pressing EST button 3 seconds you enter into SET M-
enu, Communication Add Speed (buud rate).

Note: only Medel PNFC controller has this function.

15, Orver-voltage under-voltage, voltage distortion rated overnorm alarm indicator: If this light ON, controller will
switch off the seitch on capacitor groaup with 1 s per step time-delay and alarm rdlay OFF alarm. .

16, Over-compensation, under-compensation indicators: If it is not enough (o compensate or be compensated the ex-

tra capacitor or electric network display capahility when the capacitor switch on fully, the alarm relay will OFF.

17. Pre-switch on Indicator: If this lamp ON that means the controller is waiting for capacitor group's switch on.

18, Pre-switch off Indicator: IF this lamp ON that means the controller is wadting for capacitor group's switch off,

19, Up Button: To select Menu or to move up an the Menu,

20, Parameter SET Button: To start parameter Adjustment Program by pressing this Key 3 seconds.

21. DOWN Bution: To select Menu or to move down in the Menu.

22. C1 Capacitence and Signal Homonymic Terminal Auto Identification: To start C1 capacitor capacitance and sig-
nal homonymic terminal auto identification program by pressing UP and DOWN Bution together for 3 seconds,
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7. Connection DMagram
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Conpection Diagram for Model PNF SPP-XX Hole Dinsengion | 3Rmm 2 1 38mm
Point P conmects with B when the AC conmpeetor raled working voltage is JB0V; connests with M if it is 220V,
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Connection Diagram for Model PNF -PN-XX Hole Dimension 1 380021 3$mm
Pudnt P connects with B when the AC conmeetor rated working voltage is 380V, connects with Nif inis 220%.

by Bp by

Connestion Diagram for Modal PRCFX-FP-XXS Hole Dimension 110mm:110mm
Point P coancets with B when the AC conneclor rated working voltage is 380V, connects with N if it is T20V.
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Connection [Hagram for Model FRCFX-PN-XXS Hole Dimension 110mm2%110mm
Point P connects with B when the AC coanector rated working voltape is 380V; conmects with Nif it is 220V,
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8. Preset parameter

All settings are made by Pressing SET butten at the PNF front panel for 3seconds. The set values are kept

EEPROM even if the device is switched off. When it is switched on, PNF seis control parameter wiht the data

keptin EEPROM. After entering into pre-set Menn, pressing SET Button at the PNF panel for 3 seconds, or if

you do not make any adjustments during 20 seconds, pressing  PNF will store the changed parameter and return
o Automatic Operating Mode or Manual Operating Mode.

8.1

8.1

Preset of Operating Mode (Automatic/ Manual Mode)

Twao Operating Modes are valid for swilching on/off the capacitor group, Automatic Operating Mode is the
capacitor grodps are controlled by PNF automatically; Manual Operating Mode is the capacitor groups are
awitched onfoff manually,

Mode selection is done as followed:

3 o INTELLIGENT POWER FACTOR CONTROLLER PNF
By recsing SET butonat P pael 3 seconds st RO
starts to display: [EI - Y28 45 6 7T 8 s oMo

Auto/Manual light is selected by using UP-DOWN button The light |
is ON, the nixie whe is displayed: [FL/ £ - Pressing SET key if the i
nixie tube displays:[} D], Which means the present operating mode ==
is Manual Operating Mode. If the nixie tube displays:[§ GF] . |
Which means the present operating mode is Auto Operating
Automatic Mode or Manual Mode can be selected by using
UP-DOWN buttans,

By pressing SET BUtton, the nixie tube displays: , selecting others presel parameter by
using UP and D{OWHN buttons,

PNF will store the changed control parameter and exit Parameter Preact Menu by pressing SET bution 3
seconds, AMM light starts blinking under Manual Mode. AM light is continuously ON under Automatic Mode.

:

.1 Operation of Manual Operating Mode

It wants to switch on under Manual mode by pressing UP bution, the light is ON, PNF connects the cap-
acitor groups afier a delay time according to user's preset code. It wants to switch off under Manuoal Mode after
pressing DOWN button, the light is in N, PNF disconnects the capacitor groups after a delay time acconding
o user's preset code.,

B.2 Presetof Target Power Factor

Pressing SET bution at PNF panel 3 seconds, nixie tubs starts display:

E INTELLIGENT POWER FACTOR CONTROLLER PNF

12 3 4.5 6 7 8 9 101 1215 14 151

The power factor is selected by using UP and DOWMN butions, the
light is ON and the nixie tube displays; . power Factor preset o
Value is shown at the nixie tube by pressing SET Button. A value be- &
tween 0.7ind-0.T0cap is adjusted by nsing UP-DOWN buttons,

By pressing SET Button, the nixie tube displays J
selecting others preset parnmeter by using UP and DOWN buttons.

Pressing SET button 3 seconds, PNF will store the changed
control parameter and exit parameter preset Meano. ,% Pvok dv'="eancalore




8.3 Praesetof Switch On/Off time delay

Pressing SET button at PNF panel 3 seconds, nixie tobe starts

display: A
= =
Time delav is selected byprssing UP and DOWN buttons, the j-';t
light is OM and the nixic tube displays: _Time delay time o=
preset value of the capacitor is shown at the nixie tube by pressing e
Ll
SET Button, A value between 2-200 scconds is adjusted by using =
UP-DOWN buttons. : :
By pressing SET Button, the nixie tbe displays: . 'E_ Pvok dv'=® sancaLORE

selecting others presel parameter by using UF and DOWN buttons.

Pressing SET button 3 seconds, PNF will store the changed control parameter and exit parameter
Preset Menu.

8.4 Presetof Capacilor Discharging Time delay
Pressing SET button at PNF 'panel 3 seconds, nixie tube stars
digp[ar: E : R
.E.

DMYWN buttons, the light is ON and the nixic tube displays: . e
Capacitor Discharging Time-délay preset Value is shown ot the nixie et
tube by pressing SET Button. A value between0-210 seconds is sdju- | e -|o
sted by using UP-DOWN buttons, please refier to the User Manual of 220
Capacitor for the specific values.
By pressing SET Button, the nixie whe displays:
Selecting others preset parameter by using UF and DOWN battons,
Pressing SET bution 3 seconds, PNF will store the changed control parameter and exit Parameter

Preset Meno.
The usage of this parameler; PNF will forbid to the capacitor switching on (named as locking

function) within the time accounting from a capactior group switch-off to user presat capacitor disc-
harging time delay.

.E_ Pvok dv'=" BaNGALORE

8.5 Presetof Over Voltage
Pressing SET button at PNF panel 3 seconds, nixie tbe starts display:

E INTELLIGENT POWER FACTOR CONTROLLER PNF

Ower voltage is selected by pressing UP and DOWN buttons, REEEE R R R R RS
the light is ON snd the nixie twbe dis-pl.n:.rs:. Chver voltage
Value is shown at the nixie tube by pressing SET Button. A value be-

sl

A

tween 400V or 220V -4B0V or 260V is sdjusted by using UP- i
DOWHN buttons. __:
By pressing SET Button, the nixie tube displays: E

Lt

Selecting others preset parameter by using UP and DOWN battons.
Pressing EET button 3 seconds, PNF will store the changed
control parameter and exit parumeter Preset Menu.

__@_ Pvok dv'=° BaNGALORE




N
Pressing SET button at PNF pancl 3 seconds, nixie tabe starts

12 3 4.5 8 7 8 8 101 12131 1518

display: El

Ower VTHD is selected by presing UP and DOWN buttons, W
the light is ON and the nixie tube displays{df, Gi|Voltage Disto- &
rion Rate Protective Threshold Value is shown at the nixie tube b;r G
pressing SET Button. A value between 1.0% and 30% is adjusted
by using UP-DHIWM bulions,

By pressing SET Buiton, the nixie tube displays: Sk

Selecting othees preset parameser by using UP and DOWN butions. ,_2_ Pvok dv'=" sancaLore

Pressing SET button 3 scconds, PNF will store the changed control parameter and exit parameter
Preset Menu,

Mote: PNF will switch off capacitor group when the voltage signal distortion rated exceeds
this preset value.

8.7 Prasat Current Transformer Ratio _
INTELLIGENT POWER FACTOR CONTROLLER PNF
Pressing SET button st PNF panel 3 seconds, nixie tube starts
display:

CT Ratio is selected by pressing UP and DHOWN buttons, the

light is ON and the nixie tube displays{T = ]. CT Ratio Preset
Walue is shown at the nixie tohe by Pressing SET Button. A valos
berween 50 and 4000 is adjusted by using UP-DOWN buttons,

By pressing SET Button, the nixie tobe displays:

Selecting others preset purameser by using UP snd DOWN battons. ﬂ Prok dv'E® BANGALORE
Pressing SET bution 3 seconde, PNF will store the changed
control parameter and exil Parnmeter Preset Menu.

Mote: CT Ratio that is means numerator value used In  PNF current transformer ratio,
For example: I signal current transformer ratio is S00/5, then, user should input 500,

B.8 Presel C1 Capacitor Capacitance
Pressing SET bution at PNF panel 3 seconds, nixie tube starts displagy:

1 Capacitor Capacitance is selected by presing UP and DOWN

buttons the light is M and the nixie tube displays m .Cl Cap-
acitor Capacitance Preset Value is shown at the nixie tube by pressing
SET Button, A valus between 005 Evar and 1500 Kvar is adjusted by #
using UP-DOWN buttons. i

By pressing SET Button, the nixie tube displays:

Selecting others preset parmeser by using UP and DOWN buttons.

Pressing SET button 3 seconds, PNF  will store the changed
control parameter and exit Parameter Preset Menn.

Mote: &1 Capacitance, which is means capacitor power
value({Unit;Kvar) for Capacitor Code C1 of PNF driving, refer
to Section 7 Connection Diagram.

12 3 4.5 67 8 9 101 21 %1510

T i



8.9 Presat Ff Qutput Sequence £
Pressing SET button a2 PNF panel 3 seconds, nixie tube stasts

display: [----]
Output Sequence is selected by pressing UP and DOWMN buttons, ;
the light is ON and the nixie tube displays: [P 5 5. Output Code Value
is shown at the nixie tube by pressing SET Button. The output Sequence
maxde from Pr-1 and Pr-12 can be selected by pressing UP-DOWN buttons: |
Sele e e

il

Pr-1mi 1: 1: L: Q@ 1 .= Pr-2==1: : 2 2 2 ..: 2 B

Prise It 2: & &0 i i 4 Prd=s ] 2 4 8 8 .0 B: B

et o N i Cll. o e | Pr-bm= 1: 1: 2: 4 &4 ...: 4:

Pr7=>1 1: 2 & & .0 8 Prlex] % 5 33 ok ' X
PrO==1: 22 2: 6: 6 ..: & Prld=>1: 12 2: 3: % ..: 3: e ACCE T
Pril=> 1: 1: 2: 3 & ...: &  Pri2=> connect and disconnect as per ssuence

By pressing SET Button if the nixie tube: displays:. Selecting others preset parameter by using
UP and DHOWN buttons.

Pressing SET button 3 seconds, PNF will siore the changed control parameter and exit Parameter
Preset Menu,

8.10 Presetof Outpui L{!Qp INTELLIGENT POWER FACTOR CONTROLLER PNF
Pressing SET button at PNF panel 3 seconds, nixie tube starts cececscssssasene

display:

Output Loop ix selected by pressing UP and DOWN buttens, the light |
is OM and the nixie tube displays: [F5 8] Output Loop preset Value is sho- |
wn il the nixie tube by pressing SET Button. A value between 1and Output
Max Loop of PNF is adjusted by using UP-DOWN buttons.

By pressing SET Button, the nixie tube displays:

Selecting others preset parameter by using UP and DOWN buttons.

Pressing SET button 3 seconds, PNF will store the changed control
parameter and exit Parameter Preset Meno.

il

i-=r

At

2.11 Preset of Communication Address
PJ'm'mI SET button at PNF pancl 3 seconds, nixie tube starts

display: = - - -]
Communication Address is selected by pressing UP and DOWN buttons
the light is ON and the nixie tbe displays: Communication Address
Presst Value is shown at the nixie tube by pressing SET Button, The Comm-
unication Add between 1 and 255 is selected by using UP-DOWN buitons,
By pressing SET Button,the nizie tube displays:
Selecting others preset parameder by using UP and DOWMN buttons.

Pressing SET button 3 seconds, PNF will store the changed control . Pvok dv'x® mmn
parameter and exit parameter presat Meat -~

s bl

) | '[jf-.-r

8.12 Preset of Communication Spead
Pressing SET button at PNF panel 3 seconds, nixie tube starts disp]uy:lzl

Communication Speed (Band Rate) is selected by pressing UP and
DOWN buttons the light is ON and the nixie tube displays Com-

munication Speed Prset Value is shown at the nixie tube by pressing SET o e SRR T
Button. The Communication Speed among 4800, 9600, 19200, 38400,
115200 is selected by wsing UP-DOWMN battons.

By pressing SET Button, the nixie tube displays: [T 5 PF

Selecting others preset parameder by using UP and DOWHN butions,

Pressing SET button 3 seconds, PNF will stere the changed control
parameter and exit parameter Preset Menu,

Note: Res| Communication Spesd = Display value =100, for

example: If display value is 96, the real communicalion speed=98 X100=0800, ses lestsalt help for
details of communication stipulation MODBUS-RTU,R5486.

8.
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9.Display of Electric Network Parameter
9.1 Display of fundamental power factor (DPF)

Under Automatic Operating Mode, the DPF Indicator is ON by means of Up and DOWN buttons, And fynd-
amental power factor value is displayed this time. When the power factor value is negative, the system is capacitive
and if the power factor value is positive, the system is indactive.

9.2 Display of Total Power Factor (PF)

Under Auntomatic Operating Mode, the PF Indicator is ON by means of Up and DOWN buttons, And Todal
Power Factor value i displayed this time.

Mote: in a system without harmonics or harmonic wave is small, DPF and PF are equal to each other.

9.3 Display of Signal Voltage Value (V)
Under Automatic Operating Mosde the ¥ Indicator is ON by means of Up and DOWN battons. Signal Voltage
Value is displayed this time,
8.4 Display of Signal Current Value (I}
Under Automatic Operating Mode, the 1 Indicator is ON by means of Up and DOWN buttons. Signal Current
Walue is displayed this time.
8.5 Display of Signal Voltage Distortion Rate (WVTHD)
Under Automatic Operating Mode, the VTHD Indicater i ON by means of Up and DOWN buttons. Signal
Voltage Distortion Rate is displayed this time.
8.8 Display of Signal Current Distortion Rate (ITHD)
Under Automatic Operating Mode, the ITHD Indicator is ON by means of Up and DOWN buttons. Signal
Current Distortion Rale is displayed this time,
9.7 Display of Electric Network Active Power Value [p (Kw)]
Under Automatic Operating Mode, the p Indicator is ON by means of Up and DOWN buttons. Electric
Metwork Active Power Value is displayed this time.
9.8 Display of Electric Network Reactive Powar Value [Q (Kvar)]
Under Auteanatic Operating Mode, the Q@ Indicator is ON by means of Up and DOWN buttons. Electric
Metwork Reactive Power Value is displayed this time.
9.9 Display of Apparent Power Value [S (KVA)]
Under Automatic Operating Mode, the 5 Indicator is ON by means of Up and DOWN bottons. Apparant
Power Value ris displayed this time.
9,10 Display of Signal Frequency Value (HZ)
Under Automatic Operating Maode, the HZ Indicator is ON by means of Up and DOWN buttens, Signal
Frequency Value ris displayed this time.

10. Capacitor Capacitance and Signal Homonymic Terminal Auto Identification
Under Automatic Mode, €1 Capacitor Capacitance and Signal Homonymic Terminal Auto Identification pro-

gram will be started by pressing UP and DOWN at the same time for 3 seconds, PNF caleulates C1 the capacitance
throagh switch-OMOFE capacitor groups (code C1) indirectly 10 times. Afier the Auto Identification Program finis-
Ied, PNF 'will display the checking result. If EE is displayed, it means the checking is failed; if OF is displayed,
it means the checking is correct and the checking result will be stored in the EEPROM, at that time, user presses
PNF button at will wenter into Automatic Operating Mode. The accounted checking result may be wrong when the
load of electric network is changed so fast or suddenly changed even through the checking result is displayed cormec-
tly during Aute Identification Program, The best method is input the C1 capacitance through Preset Menu by manual,
If voltage sigmal and current signal is on the nen homonymic lerminal state, the connecting wire of current gignal sh-
ould be exchanged by mannal; if it is allowable to break load st site before operating the capacitor capacilance aulo
identification process to reduce the influence from load changed during auto identification process.

11.How to estimate whether the voltage and corrent signal in homonymic terminal?

Undder the condition of making voltage and current signal sampling correct, connecting on capacitor group by
mamril Tunction and treat according to the follows:

8.



1) The power factor is inductive (positive) befione have not switched on capacitor group. If power factor increasing unce-
asingly or being capacitive (negative) abong with the switching-on of capacitor group, the voltage current signal can be
judged in homonymic terminal from the above condition.
2). The power factor is capacitive (negative) before have not switched on capacitor group. If power factor reducing unce-
asingly or being capacitive (negative) abong with the switching-on of capacitor group. the voliage current signal can be
Juged in homonymic terminal from the above comdition.
3} The power factor is inductive (positive) before have not switched on capacitor group. If power factor reducing uncea-
singly and being inductive (positive) along with the switching-on of capacitor proup, the voltage curment signal can be
judged in non-homonymic terminal from the above condition. User should exchange the cable of connecting current
signal.
4). The power factor is capacitve {negative) before have not switched on capacitor group. If power factor increasing unc-
easangly and being inductive (positive) along with the switching-on of capacitor group, the voltage current signal can be
Jjudged in pon-homonymic terminal from the above condition. User should exchange the cable of connecting current signal,
12. Reason of Alarm
12.1 Alarm of Over-voltage Under-voltage
If the signal voltage excesds the protective voltage value (Vov) preset by user for 3 seconds, Overvoliage
alarm light iz ON.alarm relay closes, During over-voltage state, the over-vollage state will disappear if the si-
gnal voltages is lower of equal to Vov-6 for 3 seconds, If the signal voltage is lower than undervoltage threshold
valwe,the under-voltage alarm light is ON, the alarm relay closes, Under undervoltage state.if the signal viitage
is higher than Vbe+ for 3 seconds, the undervoltage sate will disappear. Under overvoltage or under-voltage

state, PNF will switch off the switch-on capacitor group with Isecond per step. When signal unhag: exceeds
4500 (260%), PNF will switch off all capacitor groups with [ second.

Orervoltige preset Vae |- — —— - — =
(Vi -&) = e
1 I
Sigral woltage Lin : :
1 ] Chemr volugs
T |
1 1
] 1 i
AWl b I e o B S e e e H
ey vty Brrabk vofme Ve |- — — — = — — — :— —-: ————————— i ] i
it i : T
] 1 1 e L
i : i i 1 Uncderding : 7
1 1 1l [ i
sp. A%, A5ep, Time[See |

12.2 Alarm of Over Distortion Rate

When the signal vollage distortion rated exceeds 3 seconds of the protective value preset by user, the over
distortion alarm light i= OM, alarm relay closes. PNF will switch off the connected capacitor group as per 1
second time delay per step.
12.2 Alarm of Over Compensation

If the AC connector locked or contact burned and lead to PNF control signal losing control sction, or
taking lighting as electric network system of and electric network capacitive, in addition, it is possible that the
clectric network to be in capacitive in the clectric network system which taking lighting as main load, so that
can make the syatem power factor is higher than target power. By now, the over compensation alarm light is
OM, the alarm relay closes.
12.4 Alarm of Under Compensation

The capacitance of capacitor is reducing with the growing of time or the dropping of high breaking fuse,
which leads to the system power factor failed to raach target power factor value afier the capaciior group sen-
ding switch-in signal. By now,under compensation alarm light is OM, the alarm relay closes,

13. Examples for Out Sequence Application
PNF has 12 different output sequence modes:
Comespond to relations: C1: ©2: C3: C4: C5:,..; Cl6 Cl: C2 C2: C4: C5...:C16

Pr-1=>=1; 1: Ll: 1: 1:..il Pr2=s |- 22 2 2 2 _..: 2
Prd=>1. 2: 4. 4. 4: .2 4: Prdexl: 22 4 B 8B .8
Pr-f=>1: 1: 2: 2: 2:..:2: Prepl: I: 2t & & . &
Pr-T=>1: 1 2: 4: Bz B PrBas1: F 03 3 3 .. 3
PFr9=>1: 2 J: 6: 6.6 Prlles>1: 1: 0 3 3 1-
Prile= 1: 1: 2: 3¥: f:.: 6 Priz=x mmtmdlsmmmm“m::
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1}5igni Ficimae of seque e ol pat

The biggest benefits of sequence outpal is that can ger various kinds of capacitance output through difl-
erent comhbination ol capacitance capacitor, and avoid the problem of ander compensation, over compensation
and witch-on off vibration of nen-seguence outpul mode.

23 When the total capacitance of compensation is about 75 Kvar, oulpul loop is 4-loop, the combination category
of different cupacitunce cupacitor of different sequence mode. -

Pr-l===220: 20: 20: I0:

Pr-2===>10: 20; 20: I0:

Pr-3===> 6: 12: 24: I4:

Pr-dmm= > 5; 19: 20: 40:
Different combination capacilances af Pr-1 code mode: 20,40,60,80, iofal 4 kinds,
Differest combination copacitances of Pr-2 code mode: 10,20,30,40,50,60,70 twotal T kinds.
Different combination capacitances of Pr-3 code mode: 6,12,18,24 30,3642 48,54,60,66 total 11 kinds,
Dilferent combination capacliances of Pr-4 code mode: 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 63,70,

and T5otal 15 kimds,

From the ahove, we can gel Use resull that the number of Pr-4 is the mast, Pr-1 s the less. Standing at the
technology, Pr-4 is the beat compensation praject, but, this program will bring ace riatn incenvenience for the
elements parchasing and after sules service becanse it needs much more capacitor specifications. Therefore, u=
ser should select the proper sequence modes to install, pprebase, do afier sales service according to need al side.

JMExplanation: Cutput Sequence
There are two meanings in this User Manuwal for the out Sequence:
a.Defining Proportional relations between capacilon groups
PNF takes C| capacitor capacitanes a3 referenge cnpacitince (C1 5 definde by user). User calculates

others l:upm:iu:r capacitance valoe by rapuL'ilantl: =
proportional relations defined by selected output el ul 3 e s s
code mode. 17 user selects the output code mode S.0kvar | 10.0kvar | 20u0kwar | 20.0kvar
a8 Pr-3,the output loop is 4,01 capacitror capaci- 1 [1] [1] 0 5. 0kvar
tance is 5.0Kvar,then, the capacitance of C1-C4 {1 L o o 10.0kvar
capacitor group is 5 (K ver, 10 var, 2000 K var, I I a g 150k var
20, Kvar respectively acconding o propottional ? g t E ;:::.:::i
relations stipulated by Pr-3. The rest code made [ 1 i i 30.0kvar
can ba gol as per the above. 1 1 1 [ 3% Okvar
b.Defiming Controlling Progrom of Control Cu- [V] 1] 1 1 40 Dkvar
tput In arder to explain the problem, the switch- 1 1] 1 1 45 Dkewar
on state of copacitor group is shown by =1, the ] 1 1 1 S0.0kvar |
switch-off atate of capacitor group is shown by 1 . 1 1 35.Olcvar

"0", the code ouiput controlling process is explained by Section a assamed Parameier shown as Table 1,

PNF Switch-On/OIT Principle -

13 When the capaciior group can nol connect nutomaticnlly user should take the following condition into ac-

count to see whether it is true or not, Note: the following conditions all are necessary conditions, must meet:

i System power factor value ix lower than target power factor value;

b.Alarm indicator does ot light.

c. Taking pas the active power of the present electric network, Q as the reactive power of the preseni electric
network, cosp as target power fuctor, the formula | condition must be troe:

A 1
C1 capacitance < Q-P < Cusﬂt_ 1 (Formula 1)

23 When eleciric network power factor is higher than target power factor; capacitor group cannot anto disco-
nnect,user should take the following condition into cacount 1o see whether it is true or not: Taking P as the
actlve power of the present electric network, () us the reactive power of Lhe predent electric network, coa gas
target power factor |, the formula 2 condition must be rse:

_ 1
Ol capacilares < Pxfmil- I -Q (formula2)

i o



15. Control Parameter Factory Defaunlt
1} Avto/Maneal Operating  Auto 2y Power Factor 0.950 ind
3. Switch-on/OFFf time delay time 10 Sec. 4). Capacitance discharging time 0Ssc.
5). Over-vollage lina 420V ({Phase 240Y) G}, Distortion rate  5.0%

T}, CT ratio S0 A 8). Cl capacitance 10,0 Kvar
). Ourput Code Pr-12 100, Outpul Loop  Maz Loop hardware can support
11}, Communication Address 1 12). Communication Speed 9600

16. PNFX-XX-XX Overall Dimensions and Installation Mode
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17. PNFX-XX-XX 5 Overall Dimensions and Installation Mode
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18. Communication Function Test software interface

PNF intelligent power factor controller com test program [

R, . Farwmatar Optien Langusgs
- [ o =i C 0]
Comn Fort :L'l.'l1 Comm Bdz 2800 onm Rddr ekt (NN P o - e
= Bnglish
b: gpl all EFCFC amak g g 5
RARE = i Length 7 =  Chinese
Displuy Optaan
[ Hamadasimal (® [eoimal biniry v By esaEficiant -
Bund ¥rita Halg
¥rute FICFC contral paramatar lizl
Auto/Manual -
Targat ponar Eachor [ndfcup
Capasitor switch dalwy fac
Cagaciter dinchargs Sac
dal vy
Dvar voltags valus ¥
Over voliags THD 1
Current Translorsar 5k
€l capacitor walems K
Capacitar switch eods -
Comtpel sutpat vaps k5
Commxticalion aldress
Commempealion wpasd w | Edg
Capact ar s#itch tiule HET
§  Sand sr receive buEFs
|
|
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19.Packaging List

19.1 PNF(C) controller one set

18.2 Installation accessory 2 purchase
19.3 User's Manual 1 copy

19.4 CD for Madeal PNFC controller.
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