:S@’ Panel Overview Technical Data
DELAB U Se r G U | d e [~ Capacitor bank LED: To indicate operating steps Aux Power Supply

AC range © 100 ~ 275 VAC (45~65 Hz) for model 220a

-
|_1 zZ 34 56 7 8 910111213 14J 200 ~ 480 VAC (45~65 Hz) for model 415a
NV-6s,8s,1Us Prrrrnnnaboaa
4 4

Auto/ AC Current Measurement AC Voltage Measurement
Digital Power Factor Regu|g1‘or (Blinking LED) - Manual — = = — x1000 Range © 001 ~650A Range © Same as Aux supply
Fanede —m = — A/ PF (Blinking LED) Accuracy © +1.0% Accuracy L +1.0%
Inductive (+) — ™= m — \/ [ Hz (Blinking LED) CTrange . /oA
feat Burden . <0.1VAat5A
ures Capacitive (-) — ™= = — W/ Var (Blinking LED)
o -—thd/ Frequency Measurement Power Measurement
True RMS Measurement Programmable Over Voltage & THD-V alarm Alarm Cos ® 0 Larmonic (Blinking LED) Ronge 45 ~ 65 H Accuracy (W, Var, Cos 9, PF) : +1.0%
LED Step Indication Dedicated exhaust fan & alarm output . 9
Single Digit LED Display 3 Digit LED Displ Accuracy Cx01%
Automatic / Manual Step Operation Alarm Information: Display mode selection Dls;;?al‘ty valle /'ﬁ#oay —
Automatic or Manual C.T. Polarity 5252; f 852; %Zzzeensate lEpSI Indication '
Automatic C/K Detection or User Preset - Overload, THD-V Limit High Button: Mode / Select / Set UpButton Inaivicual Steps, x1000, APPF, Vjkz, WiV, thd/nth Harmonic, Auto/Manual, Fan, Ind., Cap., Ao
Automatic or User Presct Swilching Sequence | - User selectabl capacior protction or Operate Parameter seftings / Seroll nfo Mechanical
(rotational for sa:?e size grouping) Over voltage & THD-V 2, ’r\f;g‘fr: C’Z"fg? 1 step) Output Relay (Ind\wduol Steps / Alarm / Fon) Ratting : SPST 7A, 250 VAC
Operation from 1% Load Built-in RS-485 communication (Modbus Protocol) Button: Auto / Manual / Cancel Hold 2 sec. +C... (all step ) Electrical Life . 100,000 operations at rated current
Viewable Parameters: Software Lock to prevent unauthorized utton; Aulto | Wanua  oance Mechanical Life © 5x10° operations
V.1 Cos® PE. Hz W. Var THD-V. THD-I ification of Activate Auto / Manual mode
Harmonics Spectrm tp o 150 order for V & modification of parameters when hold for 2 seconds, Down Button No voltage release  : < 40ms
I (secondary values for I, W, Var) Complies with: undo changes, Set value decrement/ Display © 7-Segment LED (3 + 1 digi)
v - IEC 61000-6-2 / 6-4 Standards return {o default mode Scroll Info. OperdiingTemp. ~ : -5°C ~ +55°C
Individual Capacitor Step Info: ( Manual mode ) s ' ' A o )
- Hour run (accumulative) IEC 60255-27-Clause 10.6.4.2/ 4.3 Adto ] Manual Press once -C ( 1 step) Humidity . 56 days af 93%RH, 40°C non-condensing
- Usage count (accumulative) Hold 2 sec. -C... (all step ) IP Rating . IP54 (front panel)
- Secondary 1-phase Var value (present) Installation . Panel flush mount
Weight © 5609
\_ J

Casing Auto / Manual Operation Mode Wiigle!

5 . . . " . Kt - - - - K6 - K8 K9 - - - - Ku P-n (3P4W)
e 144 | 63 When NO mode is selected (mode display is blank), the default display will be Cos® of the network. NV-14s onl
DEEEEEE SaEmE ! b LAH User can activate Auto or Manual mode here. ENEIPAPEZIE (NV-14s only)
'Y
" oosoossoosoos e In Auto mode, the unit will automatically operate the steps based on load condition and setting of parameters.
a a In Manual mode, user will need to operate the steps by pressing [Up] or [Down].
- D |:| - *If Keypad Lock is ON in Special Setting Mode [L], manual mode cannot be activated. .
- - N
. AL To activate Auto / Manual mode: o 5 59 59 39 PRI g
3 gl |2 b DY 1 1 0
s2 i s1
OO Press [Up] button once to step in (+C 2A =
00 K’,{:,?ja?”g’u?tg',‘,’ f‘(’,‘,ez’gggﬁds to Hold ftgr glseconds to contmugus (step) in = i
(Auto ) switch between Auto or Manual
mode. Exhaucst F;gl RSABB B (- &
v J—""""I_ v CANCEL Press [Down] button once to step out (-C (Max. 7A) RSABSA(+) A
Pre?s [Cancel] bum?n once !/0 S%OP Hold for 2 seconds to continuous step ou Alarm Output Contact
continuous manual step in/ou -C) (Ma. 78)
P-P (3P3W)
- ' Manually selecting which cap bank to step in or out: o K6 K8 K9 - Ki
Panel Cut-out : 137 y g pb pinora _ o EIPAEAELS (16 oy
'| 3 7 X '| 3 7 ® In Manual mode, user can select any available cap bank to step in or out by following steps below:

i) Enter Manual mode by pressing 'Auto/Manual' button for 2 seconds.
i) Press [Select] button until mode [3].
iii) Press [Up] and [Down] simultaneously and hold for 3 seconds. .
X . iv)Select the desired cap bank to step in using [Up] or [Down] button. L3
Note: All measurement in mm. ‘—] 37 —‘ DELAB v) Press [Select] once to step in or out. X b} b} 3 DD SRS L
To exit, press [Cancel] button twice. D oA a L =
Note: Specification subject to change without prior nofification | (8] |
(please visit www.delab.com.my for latest specification) :-_:E:-E 4 = EX”;:?,EE} 22:222 ) 4 AUXPower | C.T. Phase
. o L1-N (P-n) L1
Youl[lliy} : Delab Scientific Sdn. Bhd. [m]2 arn Ouput Cotact PN O
N ———




r e
E Setting Mode : 1 to 8 Info Viewing : Mode Ato F m Special Setting Modes
Mode B: c/k Setting - Press [Select] until mode [1] (Refer to the Calculation of C/K diagram) Mode @: Alarm Display When no
Set correct C/K value using [Up] or [Down] button. Newly selected C/K value will flash. Press [Set] to confirm Press and hold [Select] for 1 second in any mode [1] to [8] to enter mode [A] mode is
new value or press [Cancel] o undo changes while modifying, The default setting for this mode is ‘Aut which Display will show '---' if there is no alarm detected by unit. (Refer to Alarm Definition) selected Press ‘SET & CANCEL’ button Press ‘UP or Down’ Press ‘SET’ button
means automatic C/K detection. It is recommend to manually set the C/K value if the load is fast-varying. To exit, press [Cancel] button, . (mode disp)lay simultanegluslyé& hﬁ‘d tor 5 seconds d.?utton to t to c<t>nﬂrmt& pré)ceed
. . . is blank until mode @ appears modify parameters 0 next mode
Modeg : Target Cos® Setting - Press [Selept] until mode [2] Mode B: View Parameters : Press [Select] in mode [A] to enter this mode .
To modify, press [Up] or [Down] then press [Set] to confirm. To undo, press [Cancel] button. ’ . X \ C .
i < i The first display will be I-sec (A) and 'A/PF' LED s lit. Press [Down] to move to Power Factor (PF) display Factory Setting
It is recommend not to set target value to <0.90 ind. : A 4 = " ;
gnq dunnﬁ pomge.r felmtorL (Iiz%pl\a}/yH LIED”/XP; will Pgsh. Ii’ress [[zown] ag?mFto move tod\./olfage dészlay and
. - ; uring voltage display, 2 will lit. Press [Down] again to move to Frequency display and during . .
Mode E): No. of Steps fpr Conneptlon - Press [Seleq(] unﬂl mode [3] . frequency display, LED 'V/Hz' wil iash. Press [Down] again to move to Acfive Power (P) display and during OFF Mode @: Software keypad lock : OFF or On
Set correctly the number of available capacitor bank that would be utilized in the network using [Up] or [Down]. active power display, LED 'W/Var' will lit. Press [Down] again to move to Reactive Power (Q) display and .
Press [Set] to confirm the setting. To undo, press [Cancel] button. during reactive power display, LED "W/Var' will flash. Press [Down] again, it will move back to I-sec (A) Mode @B): Fan Duty Option
. " - display again. It will rotate as I-sec > PF >V > Hz > W > Var > I-sec > PF and so on if press [Down]. Aut  StP: Fan control output will energized once cap bank is running & de-energized if there is no cap bank running.
Mode @: Switching Program Sequence Selection - Press [Select] until mode [4] However, it will rotate as I-sec > Var > W > Hz > V > PF > |-sec > Var and so on if press [Up]. To exit, Aut: Fan control output will energized once cap bank is running. After 30 minutes, fan control output wil de-energized
User can select one of the 8 pre-set sequence 'P-0' to 'P-7' or choose 'Aut' in order to let unit detects the press [Cancel] button. for 5 minutes and energized again after 5 minutes in order to prevent the fan runs continuously.
ratio of individual cap banks. Press [Up] or [Down] to modify the switching program. Press [Set] to confirm . . M E P ion f Bank
the new selection. To undo, press [Cancel] button. Mode B: view Cap Banks Utilisation Hours - Press [Select] after mode [b] o 8?:_ 0 pro.tectilt’)gtec“on or Cap Ban
To view selected pre-set description (Refer to Program Sequence diagram) The first display will be 1st step of cap bank's utilisation hours. Press [Up] to view for next step's utilisation o . - ] !
Press [Up] and [Down] simultaneously and hold for 1 sec. Scrolling description will be displayed. ?ou;stF(’)ress [Down] to view for previous step's utilisation hours. All of the utilisation hour's display have 31‘!/1 ‘O’V';]ee’;]ma\??o/(n\)/)ls'sg%g?émgmﬁges:ﬁlm“a ﬁIISlsetf)gSin\ﬂ|1l§lrjrl;n0(f)fﬁ;?12ea?taaﬁ:'|nn;e.
To view automatic switching program description (Refer fo Ratio Description Range) Selerty '« utilicati . ALL: When either voltage (V) or tha-V (%) is greater than the set i, all steps will turn off one at a ime.
When 'Aut'is selected, press [Up] and [Down] simultaneously and hold for 1 sec, ratio of current capacitor Res?tﬂ:he sleletcéedt step! ?.l.ut"t'.satLo“ hOl#‘s tr': ress and lholdd[CanceI] f%r 3 E@Congs att selec.tted_ step to ge (V) ()i p
step will displayed and starting from step 2. Press [Up] to view the following step's ratio of capacitor and L?i?iesatignsﬁoicrsefoftﬁz snle}vlvlzg Iogan?(ufﬁoaezg ?el;ze[ég)czﬁebu?tgﬁ gﬁge ank in oraer to monitoring new agt Mode @8:-c1T. Polarity Setting
press [Down] to view previous step's ratio of capacitor. P ’ P . Aut: Automatic C.T. Polarity Detection Frd: C.T. Polarity is in Forward direction
= . A , . Vi tahi . rEV: C.T. Polarity is in Reverse direction
Mode B: Switching Interval Setting - Press [Salcd] unth modo f5 Mods 1B View Cap Banks Switcing Count Pross Saecdafer 1000 1) Vode B8: F Seff
'tOn’ will displayed momentarily, user can modify the appropriate switching interval for cap banks to step in. Irs? dispiay wi : ; SWItChing count. view X witehl ode Wl Frequency Setting
Press [Up] (fl" [I%own] to changg the interval timey and [Spgt] t% confirm. o P P count. Press [Down] to view for previous step's switching count. AUt Aut; Operation of it based on network frequency. The allowance network frequency is 45 ~ 65 Hz.
) Lo ) . o Reset the selected step's switching count : Press and hold [Cancel] for 3 seconds at selected step to 50: F fxedat50Hz  60:F fixed at 60 H
E"eis [t39|?cﬂ agta'S' 'tOf[L"JVI|]| dls[;l):l)ayed] ?hOEW- Ustehr C?f; mot?l{y the ag[irsopt]ﬂ?te SW;tchln_Ig lnteéval for cap reset the selected step's switching count after the user replaced new contactor in order to monitoring new  Frequency fixedatv iz ©3: Frequency fixed at o9 iz
anks to step out. Press [Up] or [Down] to change the interval time and [Set] to confirm. To undo, press switching count for the contactor. To exit, press [Cancel] button once. . :
[Cancel] button. (Switching interval allows load condition to settle such that frequent switching can be avoided.) 9 press [ ] P-n Mgd-ep?g{ ”e}"\l’grk Scelecttlon (F O’P ng‘;’hﬂoi Ogg’) oo Comec
- — - Mode BE): View Cap Bank 1-phase Secondary Var - Press [Select] after mode [c2] -n: hase to Neutal Tower Lonnection - Thase lo hase Tower Lonnecton
l'tII_Ode 8 R%-tcon?f(:tldo? ":]h'b:t sett":gt' Pr erfsh[hsele'd]tutnm mtOfde [61 ] ) The first display will be 1st step of cap bank's 1-phase Secondary Var. Press [Up] to view for next step's Mode BB): static Duty Cycle Interval
Is recommend 1o set time aelay here 1o prevent steps which have Just step out from connecting again 1-phase secondary Var. Press [Down] to view for previous step's 1-phase secondary Var. s onti i ors i g " itohi ;
immediately as the capacitor bank needs time to fully discharge in order to prolong the life of the capacitor Topexit, press [Carzce” button. [ ] P Pe K 0 |Tnht|r81: 52?n"es;Jé"uv;.sntghiudc?{ﬁif?hiltneéz"v%ermfggﬁgm gw '52'25&'5 {#ggtgigz\/?ggsmgcggx]/?cgw g\ztecxl:rgf? ?hfggg;}teoa
_t|>_ank. g ress [Up]cor [D(?wg]ttto change the re-connection inhibit interval and [Sef] to confirm. - - ) - step which has been in commission for the longest period in the same capacitor grouping. User may set the interval as 10,15,
0 undo, press [Cancel] button. Mode E)B: View thd-v (%) and h1~h15 harmonic spectrum (V) - 20, 30, 60, 90 and 120 minutes or OFF if not desirable. This option functions only if there are available steps in the same
. . rouping. Priority is given to capacitor steps with higher grouping.
Mode B: Voltage > Setting - Press [Select] until mode [7] The defaultdisplgeﬁll[bseetlr?dc-g ﬁfg/eflﬂ(:g: t[g \3i]ew the harmonic spectrum (V), press [Up] to search ps e P T
This setting is meant for over-voltage alarm. The default setting is '250" which means that over-voltage is for the nth harrﬁon);c voltage spectru:h To exit, press [Cancel] button P P P OFF Mode B@: RS485 Communication Option
monitoring at 250V of V >. User may set it to 'OFF" to stop the monitoring. Press [Up] or [Down] to adjust : - : On: Activate OFF: De-activate
the desired value for over-voltage monitoring and press [Set] to confirm the setting. To undo, press [Cancel] )\ 0, N :
button. Alarm LED will lit and alarm output contact will be energized to indicate over-voltage condition. Over- Mode Q View thd-| M’) and h1~h135 harmonic spectrum (A) " Mode ﬁﬂ Modbus Address
voltage alarm will automatically clears when voltage drops below set limit. ) Pre €SS [Se/eCtl after mode [d1] i 1 Selectable fom 1 ~ 247
Over-voltage protection for capacitor : If special mode 'Pt'is set to 'ALL' or 'OV", all steps will turn off one The default display will be thd-l in %. In order to view the harmonic spectrum (A), press [Up] to search
at a time until no more steps are connected when over-voltage alarm is active. The unit resumes normal for the nth harmonic current spectrum. To exit, press [Cancel] button. Mode BJ@: Baud Rate Setting
operation if voltage drops below set limit. o . 96 Set the baud rate for Modbus communication between host computer and unit. Selectable as:
- , Mode @ BEB: View firmware version - Press [Select] after mode [d2] 32300, 6:= 600, 12 = 1200, 24 = 2400, 48 = 4800, 96 = 9600, 192 = 192000 or 288 = 288000) bps
( ) bp
Mode B: thd-v > setting - Press [Select] until mode [8] This mode is for user to view firmware version of this unit only. To exit, press [Cancel] button. _ -
This setting is meant for high thd-V alarm. The default setting is '5.0' which means that thd-V is monitoring - Mode @E Parity Settlng
at 5.0% of thd-V. User may set it to 'OFF' to stop the monitoring. Press [Up] or [Down] to adjust the desired 3 Y : Set the parity for Modbus communication between host computer and unit. Selectable as:
value for thd-V monitoring and press [Set] to confirm the setting. To undo, press [Cancel] button. Mode m F\’I lew tgt"’;l °pera§'°n gou; - Phl is being displaved non:None  Odd: Odd  Evn: Even
Alarm LED will lit & alarm output contact will be energized to indicate high thd-V (%) condition. . ress [ e eCt] unt{ mol e[ o k ]IS emg Ispiayeq. S—
High thd-V alarm will automatically clears when thd-V (%) drops below set imit Thie modes show the ol tme ofthe urtthat has been in operation. Mode B¥: End Setting
Thd-V protection for capacitor : If special mode 'Pt' is set to 'ALL' or 'thd, all steps will turn off one at a isplay will show a value (x r). To exit, press [Cancel] button. Press [Select] to exit and save setting or [Cancel] to go back.
time until no more steps are connected when high thd-V alarm is active. The unit resumes normal operation =
ifthd-V (%) drops below set imit. e.g. 0.05x1000 =50 hours
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Feckon Setffing Range Calculation of C/K Program Sequence || Ratio Description Range Alarm Definition
DR o Co? 085} K oo o b b ot | o e oy e | o AUomato Geciin b Geic W : Over-Compensated
A y arget Los LU na.) ~ V. ap.) (Step or U. ) i f .
(nd) Targel ()00 Cop) sep of0.01) set C/K vale to 0.13 (approx, 80% of calculated) | voltage is supplied. In case when rated supplyis [ P-0_| Linear [10]15/20 25 /30[40]50[60[s0[100| | WEH : Under-Compensated
Aut  Switching Program : Auto or P-0 ~P-7 very much different from the voltage supply, follow P-4 | 1:1:1:1:1 @™ : Under-Voltage
12 Switching Interval ~: (t-on) : 15 ~ 250s (step of 1s) Eg: the example below to calculate the true kvar. P2 [1:2:2:2:2 eg. @8 : Over-Voltage
12 t-off) : 1s ~ 250s (step of 1s 1stcapbank = 25KVAR (true kvar) True kvar = (actual voltage)? P3 | 1:2:4:4:4 :
o ( ) (Cl)rato = 80055 = 160 TUETVA T (rated voltage): X 2o kvar SEREEVIVE Stps 12 3 4 | g :Overload
40 Reconnection Inhibit : OFF or 5s ~ 900s (step of 55 P-4 |1:1:2:2:2
(step of 5s) e.g. 30 kvar rated 525 V P5 [1:1:2:2:4 kvar 5 10 15 15 @33 : Frequency Out-of-range
250 V> (Over Voltage) : OFF or 100V ~ 260V (step of 1V) - model 220a C/Kvalue = KVAR (1st cap) + CT ratio actual voltage supply = 415V . f 10 20 30 30 T
440 : OFF or 200V ~ 450V (step of 1V) - model 415a = 25+ 160 Then true k a8 P-6 | 1:1:1:2:2 ratio o) . . @ : thd-V Limit High
en true kvar = 7 X _ . . B .
5  thd-V>(%) :OFF or3,4,5,6,7,8,10% = 015 S P-7 11:2:4:8:8 (fixed)
\ J

Digital Power Factor Regulator NV-6s / NV-8s / NV-14s



