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w w
6. BNALLALAARA

6.1 Stepping programs (61ﬁﬂ'll=l@la$°qﬂ)
o g0 v dEv> d o X e !
‘E:U‘Uﬂ’]ﬂl%miﬂd Controller agWaNUILUHBIAN PF ﬂ@]x‘ii’lﬂ'] U‘lmmzmmﬂmﬂu@ muagn‘um

* ' 4 o ! @ = & ! A o ! o w &
c/K lagmsinmiaias haiun1iae uae aa ﬂﬂﬂ?ﬁﬂL@]ﬂiLL@]ﬂzT‘!@ mmmwummqmzmlmwmu

GJ
Qs

"IJE]ﬂ’]‘Hu@]ﬂ']‘i@]dﬂ']“ﬁ@] At

a) Stack Program (linear) :

ﬂ']']J']”.ﬁL@'IﬂTY]ﬂ@]’J&Iﬂ”IL‘Y]”I E]ﬂ‘l.ah (@]’JE]EI”IG 1:1:1:1:1) ﬂ’]‘sma’luml"ﬁ‘smu last-in-First-out (LIFO)
ﬂE}@IE} Step H,?m’?@lé'}? 1u Step ﬁ@?’??&"ﬁ A0 U ﬂ?dﬂﬂﬂﬂ%"ﬂuﬂ% (@51]?? 17)

b) Normal program (2+ linear)

lolunsdif step nalUiiaiidu 2 1n1v89 step Nawnn lae Linear 31547 step 3 1ag) 2 step wIn

aziilu step MnaniduiitaUsuanlnla 1as controller 92133 Step u3n waz da'ly awsdu (3U7 18)
c) Circular A program

mﬂwma‘mnmm%m 9% (mama 1:1:1:1:1) msvaweslaszuy Fist-in-First-out (FIFO)
1ag step UININIU wae AUAA step LsN LU (mﬂ‘n 19)

d) Circular B program (1+Circular)

' a o a a ' ' a ! ¥ o a Y a !
aihdieesdadaliiandu 2 im (@eend : 1:2:2:2:2) step usnlad@mIVUTUAN BHINTINFIFA
Controller 921341 step 2 (ﬂgﬂ‘ﬁ 20)

;._5}?_9_._._‘é_._._.,._?‘_tEP._"}_‘W.t?EE,_._._.,._._._. Step Step number
demand {1 {2 ;3 45 demand i 1 {2 {3 i 4:5:6
X : + X
oo ixoEx + o iX X
ST + X XX
f X X + X i X PX iX
obxioxd XX iX
XX X_iX
XX + X X X
X X + X I X ixX X
fx ix foEXPXEPXDXEX
Px ix X i X XX
x X X X X
s ix ix X iX
Px b X
* ..4..¥...;...X..+.
D SR O . .
et Figure 18: Normal program - Operation
sequence 1:2:4:4
PX X
x|

Figure 17: Stack program - Operation
sequence 1:1:1:1
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__?3291:!___j______,_?zt_e_e_n_lamp_et__,______,_____ __S_aI'_EP____j_____w___fzt_@,p_n_thi@[_,_____,_____
domand {1.i2 135415 emend ;11213141818
éZ XL

f S o XIXEX XD L
? 3 e XX
| X TR
X e dx oG
X X ixixd
EREINNINRIEY iXlo X ix X
. . . b XD ixixix
Figure 19: Circular A program - Operation R S RV S S R SV
sequence 1:1:1 R S SV S S

Operation sequence 1:2:2

]
=

e) Optimal Program : LL‘iJ‘iJﬁﬂ"ll.‘ﬁN’]%ﬁ&Jﬂﬁ!ﬂ

kg
r=1

RUINRALUY step ALRENAANEID
1 . 1.2.2.2.2 1.2.4.4.4 1.2.4.8.8 1
1 1

1.1.1 2.
233 1.1.2.4.4 1.2.3.3.3 1.2.3.4.4 3.

N 1.2.2.2
1 .2.3.6.6

I‘]J‘iLLﬂ‘i?dﬁ]tLaﬂﬂﬂ’NﬁvL’Jﬁézﬂﬁclﬂ%L@ﬂ’] PF fiaslalasly step wasfiga iwilawszuy Circular program

lagszuuazinnznalagazidoa

1A

seuvazianlolysunsuiiiaslunsdnnlnafonn PF Aa9 ezl a @ e nwiannuwisnes aw Al
lagawizillaiinn Kvar 1aa9nsunne wia szuunaedu Leading niwfiviula

WIswneuszuy Normal & Optimal Program :

1 1o

Normal Program U120 PF 7169 1 laaiSufasduaauninnms 4a uay aa nanfiuag

A bsanaeInis

Optimal Program 3zuuz121%101 PF e hlasifanioianfiiwainzauiganuaiaainis
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LL‘iJ‘jJﬂ.'IﬁL‘WN’]:ﬂ&I
Optimal Stepping Program

Uncompensated reactive power

Compensated reactive power
Q +4 Step sizes : 1:2:4:4
Connection of steps
+4

_— +4 ——

S I D S— +1_ o ______.
R R — e B = - - t
Cap fteps o fﬁrﬁg? ' “ Steps on :
4+1
-4
-4
Disconnection of steps
4
wuuln@
Normal Stepping Program
+1 Step sizes : 1:2:4:4
Q +2
+4
+4

Ind . -"_""""“""""-"""":'__4__ ____________________________________

——————————————————————————————————————————————————————————————————————————————— t
Cap fteps on: -1 -2 4 fteps on:

Steps on :
4+4+4+4
4
-4

31 21 @29819 - Optimal vs. Normal

25



USER'S MANUAL

6.2 mIAIwIMA1 C/K (response value)

lasin@an Respond Value azi3aniuwnan CK lasaitazgnifendalui@ileaylunuia Auto Setup

' &4 ¥ ¥ © o o ! & o 2 a 3
UANUUINATINAHADILaW YUY TINIIATUIHNEIAT C/K um‘lﬂ‘f@y?wmmﬂwma? step iL3n (Kvar) uae

AUTIOUI T IUTE UL Phase - phase Uas a1 CT Ratio

C/K ler C/K=
1,/54%xU,, x~3

20x1000

1200/5A x400x1.732

where  Qqq; = size of 15t step in vars
LL = line-to-line voltage in volts
11/5A = CT ratio
fTNFIRTUAT C/K NUTIA% 400V
ni/ng Smallest step (kvar)

125 20 25

30

_1_9_9;5 091 144
150/5 050 095 120

PRI

1.44 P

300}’5 O 30 0 48 0 5{] O ?2

400;5'5 036 045 054 072 090108
500;5 0 29 036 o 43 | 053 o ?2 037 1 44
ooos | | 030i036i04 10600721120
_80%___,_______,5_____ E 027 036 045 r054 0,90
10005 | ) 029 036 043 072
1500/5 " - f0,24 ¥ 0,29 048
2000/5 * ,'

250005 | 0 29
005§ i | P

40 50 60 100

096 120 144

A | AL

G177 1 81 C/K AuTIa 400V

lngmsan uas aa Athaieasuaas Step WTumsL5uaT PF 32w279 2 mammuimﬂma‘lwm

ﬂ%ﬂdﬂ?&@?ﬂﬂﬂﬁﬂ@ﬂﬂadzuﬁ' cyuMNN1 C/K
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P waitlasuluuaas step
oae Cap Effec;tt of one
Compensated | | Sadul R
power I I iialusa Cap
' | Uncompensated
| 4, 3. 2/1.
| power
Y
I I
I I
| [ Q
< | | N
cap ind
C/K C/K
A A
) Inductive target g ) Capacitive target -
cos @ cos @

gﬂﬁ 22 : 69819n13UNA7 PF URE NaT o151

6.3 M1 N-6/N-12 T3z uuU39AWES

Controller Saanuuvuativaloluszuuussauwanis twnnsun wlsluseuunss ﬁugmamﬂumm
%’Uﬁ@“ﬂamaﬂﬁﬁﬂﬂmm U8 aadlesIuny CT & PT

IuszunussgatuaNUsInguun1aazas Controller aiuammsaumaanvad CT & PT 1N
d a4 o % 1 .
WNananiaInsianaalnlaan CT iiutasidua
' @ ' = @ Y A & a4 o & e ' e ¥ ' ! ol
193z8zdReanulunIne step LauNFUINENATIMikRMINBAUM MM UNUNnanTaNLNanslse]
lynawwmlalunmInols lasdnddszanas 10 WAl uanamwsnmuualueiasansues luviln
A ¢ A A 4 ' v .
M1 TeasFunela aaaUfsuaianlwui1f Menu Maintenance
YOFEAY :
© madfianslunuiaiiaadsly Menu Manual tni wae laenansguuy Manual
* mulanuie Bank Pre-Configured & Commissioning LAV
-+ M3LT Menu Auto ABIRINLAAVIALNITIZBNANN A capacitor LFEWY 19

27



—
—

USER'S MANUAL

HV connection of N-6/N -12

o N )
£ x 2
SQE L3
Wow pe
20 kV
PT
110V \_
LIIARNEUAN
Awiiary | (IRl
voltage Alarm
230 VAC circuit
>|1>|1=
32123« [[s <ol o |2
||~
|
Power t d
Factor
Controller .)) ‘
N-12

JUN 23 ﬂ'ﬁ‘l,“m'm‘l,u‘szuul,l,‘nga
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& &
7. Wwataan
YaANULA g AIEN 1991 AIFIFA

WHIIDLFA

Display

| ALARMS

information

Alarms Menu L?Uu ‘Alarm !

Long form text i Min i Default | Max
i value ivalue : value

| ALRM.SET
AUTO
AUTO.SET _

| BANK.PRE
BANK.TST

EQMM'.???__.

T

"ENGUSH
ERRNN

| FACTORSS
IGNORED

Alarm Setup (EnablefD|sabIe) aam Aiarm Taflala §
Automatlc search of C/K response Value @1{1 mﬂum C!K aaiuaa
Automatlc Setup Sequence %79 Auto Setup

E__Bank Pre-configuration Sequence Menu ®a36 Baﬂk Pr“- Conflguratwﬂ

| Bank Test: each step is automatlcallyr connected
i and disconnected in turn. This facilitates testing of
i the operation of each capacitor step contactor. tWENAE aumm
: See also Step Test.

Clrcular A steppmg program taan Stepplng ;
| Circular B stepping program  taan Stepping - :

e e R e s . S e s, R s S e e e

i Response value, normally set up automatically by
 the controller _\§an Stepping

: Clear Statistics BnANTY i N

Commissioning Sequence Menu wam CommlSSIoﬂmg :
ne £ s T
_Target cos ¢ value 1 PF Wﬂﬂ\?ma 0 8ind i 1.00
Current Transformer pnmary settlng xxx:’5 A CT 25;’5 § % 6000:’5

DELAY Safety Delay or reconnection delay. Response 105 : 505 6005
i delay is fixed 20% of reconnection delay. The :
: default value corresponds to capacitors with mm@aﬂgma 3 step tﬁa

§ mternal dlscharge resrstors 50V 1 mm ;
Language names: Engltsh for lnstance mu’mlﬂﬁ i : :

| CoSPHI |

: dE :
E Restore Factory Settlngs nauamﬂmmmniiaa’m i

“The controller does not require the information ; Ly

i about step sequence for any program outside  Controller 9c%#ia71a3

N -, WL DU e s L R —
| HIGH i Current too high . : i >115%

[TLOW ! Curenttoolow g <25%

S

Error in parameter search or venfy NN-= error number ERROR NN Code

b

ﬂﬁtt&agdﬂﬁ’]ﬂﬁ CT

n3zuaaInNIIa CT

LL

'LANGUAG Language Selectlon for ‘menus %m@taanmm
L|ne to Line connection aeLLuu Phase Phase
| MAINTEN

'MAN SET

g Line to Neutral connectlon . matmu Phase Neutral §

E LOW Voltage UIAUE
| Maintenance Menu Menu Ma:ntenance
Manual Setup Sequence Menu Menu Manual 5

MANUAL
MEASURE

i Measurements Menu Menu @an

_E__Manual setting of C/K response value See further CfK O 01 050

i '
mesemmssssssssssssssgessssssseeen.———
I H

mﬂ‘maaiemm atep awaq ABLDY

e ssssssssssssssmsssEssssssssss4sssssssssssssssss
I

0 Scap

199
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Display i Long form text Min | Default | Max
information g : value value g value
N. CONNEC Number of Connectlons mmu Step viowe i
NSTEPS " Number of used steps _ $yustep fioa. .1 612 12
NORMAL _ : Normal, Standard stepping program uuu Nommal i . . i .. S
OPTIM i Optimal program iy Optimal i 1 ;
_E&R_{\MEI E_Parameters Menu nmammuﬂ‘s i,
PROGRAM i Selection of suitable stepplng program between swum] ta@numumﬁm amam

i (see 6.1 Steppin pro%rams)
: The controler’s algorit

i COS @ inside a tolerance area
: C/K value. It reaches the value by switching on or off
: available relevant steps.

i Stack

i Normal

i Circular A

i Circular B

: Optimal

SEARCH i ¢

E Search [response value, step sizes, W|r|ng ) ﬂmanm CIK mu‘imu ms@ramu

it ,? s e ek la;ams fin-go mu'm@re's 1 - g

ependant upon the

-é-l-f'li’lﬁl:.lil"m?Serlal Number of the product (for internal — m,ﬂ witge |

i manufacturer use] : E

..--.....:.- --.....----.....---.-...----.....--.-....---.-..1. - .._-' ..----I....--.-......-.-

STACK _glLrnear stepplng program uu‘um@m
STEPSEQ : Setting of Step Size Sequence : i

P 1.1.1.1.1-1.1.222 -1.1.233-1.1.244-1.2222- 5 fm“’“?l"'StePS%quence

:1.24.44-12488-12333-12344-12366 1 Y Optimal |

: This concerns the Optimal program. R G

i Step sequence are predefined with other programs and : ’

: modification request are not then taken into account ; :
STEPTST | Step Test: each step can be manually connected and | 4050410715 step 1

i disconnected. This facilitates testing of the operation ; :

; of each capacitor step contactor. See also Bank Test. : : .
TEMPLIM Temperature Limit (adJustabIe) lnoweam‘mmue < 130 20C | " 50°C i 60 .
.+ Fan switch-on limit is 15°C lower than temperature limit; mm@mam mmm Alarn]
THD.U Total Harrnomc Dlstort|on of Voltage a Harmonics ‘j];Jﬂ.@vaj '
THD U. LIM | Maximum Harmonac Dlstort:on of Voltage (adJustabIe] 5% | 1% | 20%
ULow ‘Voltage too low L ﬂqtg‘sa@u@]’mqnw} ~~<85%UN '
UPTIME i Uptime ( (Power On Hours) cﬁ'ﬂmmﬁj@mmq
VERIFY | Automatic veriication of parameters _ yiasoumlauonluds | R
VERSION i Software version number (for internal manufacturer use) UL aa software
VOLTAGE 'Input Voltage reference value for voltage alarms lm@u 80V 4OOV i 460V
WIRING | Connections of voltage and current inputs. mseea‘m '

i Example: U.L2-L3

i (Voltage connected between phase 2 and 3)

: Example: .1.AUTO :
: (Current connected to phase 1 with automatic polarity :
i selection) i
i Current polarity selections:

i DIR = direct connection

i INV = inverted connection

i AUTO = automatic polarity (defined by controller)
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