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ABOUT US Our Innovation. Your Solution.

Delab Scientific Sdn Bhd was established in 1998, specializing in
research and development of digital and micro-processor based
protection devices, mainly Earth Leakage, Earth Fault, and Over Current
Relays, as well as Automatic Power Factor Compensation control
devices mainly known as Power Factor Controllers. Voltage Monitoring
Relays and Timers were introduced at a later stage.

Over the years, our R&D has made tremendous improvements to
existing products as well as development of new products which
employed the latest innovated algorithms, technologies and design that
are not only impressive but highly practical to the end users.

DP Series _The Next Generation of Current Protection Relay

The New Generation of Protection Devices
They are designed purely for the purpose of protection against current
faults such as over current, short circuits, earth faults and earth leakages.
Equipped with digital displays, important information such as setting and
operation parameters, real-time faults, tripping histories and indication of
previous tripped elapsed time are easily available for a more precise fault
analysis. Multiple firmware algorithms (notably SPARC!, DCOI2 and
Fundamental Signal Detection3) have been integrated into these devices
which makes them extremely responsive yet precise while maintaining
high immunity against EMI and nuisance tripping.
DP series of protection relay truly belongs to the next generation that will
lead the expectation of future protection devices.

PQ M Impressive

The Future Generation of Power Meters
It is more than impressive. PQM will change the engineers’ expectation of
future power meters. Designed not only for the purpose of power quality
monitoring, it is also a very informative tool for simple on-the-spot
analysis with quite a long list of user-friendly features.
Other than measurement of all standard and relevant electrical param-
eters, its graphical LCD will display real-time signal waveforms, spectrum
harmonic bar graphs and phasor diagrams for both voltage and current
signal. It not only triggers the analytical mind of the engineers, it does
make the analyzing job so much easier to understand too.
So user-friendly is the PQM, there’s no need for the operation manual at
hand to operate all of its functions.
PQM - be Impressed!

SPARC!

Sampling Progressive Algorithm for RMS Computation: makes it possible to compute multiple true RMS values progressively in a single cycle.
Delivers superior detection and response in short circuit situation and allows the relay to operate in extremely short time yet accurately. 100% true
RMS protection at its best in any situation.

DCOI?
DC Offset Independent algorithm: cancel out DC signal component that is associated with EMI and aging circuitry. Provides high immunity against
nuisance tripping yet responsive on actual AC faults in an AC network.

FSD?
Fundamental Signal Detection algorithm: discriminate between an actual fault and false or noisy signal. Prevents nuisance tripping.
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®
Power Quality Network Analyzer %

PQM-1000s —

True RMS Measurement

Waveform Display for Voltage and Current
Graphical Phasor Display

Harmonics Spectrum Bar Graph Display

4 Quadrant Energy Measurement

Demand for kW, kVA and
Ampere (Max, Previous, Rolling)

Info / Event Summary Page Display
Phase Supply LED Indicator

Phase Rotation Indication
Complies with [EC-61326-1

External Plug-in Module for RS-485 Modbus RTU
Model: A-QTs (isolated type)

technical data mMeasured parameters

l Network Type l

3P4W, 3P3W, 3P3W (Aron)

Voltage : V1, V2, V3, V12, V23, V31, V asymmetry

Current ; 11,12, 13, In

Display Type . . .
Graphical LCD with white LED backlit Power : P1. P2, P3, 3P

tM t
fg{ﬁguf Rg%;ueremen' 0.005 ~ 6.500 A Reactive Power : Q1, Q2, Q3, 2Q
Accuracy c£0.5%
CT Range : 0~ 10,000/ 5A Apparent Power : S1, §2, §3, 2S
Burden : < 0.1 VAat5A

Active Energy : Import and Export (kwh)

Voltage Measurement

AC Input Range : 0~300 VLN, 0~500 VLL Reactive Energy : Inductive and Capacitive (kvVarh)
Accuracy = 0.5%

VT Range 1.0 ~2500.0: 1 Apparent Energy : (KVAh)

Power Measurement Frequency : Hz

Accuracy (W, Var, VA, PF, Cos®) : +1.0%

Power Factor : PF1, PF2, PF3, PFavg
Frequency Measuremem‘

Range 1 45 ~ 65 Hz Dis
: placement Power Factor:
Accuracy 20.1% Cos @ 1, Cos P 2, Cos ¢ 3, Cos P avg,
360° phasor angle measurement for
Energy Meqsurement (4 Quadrant)
Range 1 0.0 ~ 9,999,999,999.9 VI.V2.V3 11,12, 13. In
(kwh, kVAM, kvAN) Max / Roll / Prev. Demand :
Communication 11,12,13, Iavg, P1, P2, P3, 2P, S1,S2, 83,328
A-O1s : Modbus RTU RS-485 (isolated type) -
Plug in module with selectable baud rate (kops) Harmonics: .
(sold separately) 0.6,1.2,24,4.8,9.6,19.2,38.4 1st to 31st (odd harmonics) for Voltage and Current
Aux Power Supply Total Harmonic Distortion : Voltage and Current
AC range 1 65 ~275Vac, 45 ~ 65 Hz
DC range : 90 ~ 300 Vdc Min/Max events (V, I, thd-V, thd-I &P) with elapsed time for max
Consumption . < 3VA
Mechanical k-Factor measurement for Ampere :
ngerTqTing Ternp. : l;’gE[F +T55OC |] kF1, kF2, kF3 (indicative)
ating : ront pane ;
Installation . Panel flush mount %E%L%Hours
Dimension (mm) 0 99.2 (h) x 99.2 (w) x 45 (d)
Weight . approx. 310 gram

Note: Specification subject fo change without prior notification (please visit www.delab.com.my for latest specification)
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ordering information

Model Description
PQM-1000s 65 ~ 275 Vac (45~65 Hz)
90~300 Vdc
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PAQM-1000s ;e monitoring & Energy Management System

- |[dentify Wastages by comparison of Energy Consumption Pattern
- |[dentify Power Quality Issues by monitoring Voltage Fluctuations and Total Harmonic Distortion
- Identify Consumption Pattern to reduce Maximum Demand charges

PQM-1000s

Power Quality Network Analyzer

A-O1s / A-O2s —\ ‘ )
External plug-in module
RS-485 Modbus RTU

USB RS-485 port
H [ HIH_ < P

RS-485 to USB
Converter
Model : DT-5019

o
Ethernet RS-485 port
B €| ./—\4 P » @ Upfo .
Via switch / router May require Repeaters 246 Devices
onverter

Model : TCP 232-204

)
o RS-485 port
E >_@ smmmmm| "7 ::: —
Wifi or Ethemet Wifi Router RS-485 1o WIF|

Converter
Model : WIFI 232-604

Comprehensive i3EnMs Energy Management Software (Optional)

Real Time / Instantaneous Electrical Parameters Load Current Trending Line Graph
3Phase Single Single Single Neutral
Phasel Phase2 Phase3 12
~Voltag
Voltage Phase - Phase (V) [ 43020 43040 43160 ]
Voltage THD (%) [ 1.70 050 0.80 | p—
Voltage Phase - Neutral (V) [ 249.00 247.70 249.30 | 10
r Current TN — e
Current (A) [ [ 15896 | 14444 | 14572 | 8636 ] 8
Current THD (%) [ [ 1630 T 2.00 [ 500 | |
5]
r Energy =3
Active Energy Consumed (kWh) 3694 | | | | | © 6
Reactive Energy Consumed (kVA) [ 6800 | | | | | =
r Power:
Active Power (kW) [ 3534 3563 35.74 | 4
Reactive Power Consumed (kVA) [ 16.55 310 629 |
Power Factor [Cogs 0.89 1.00 098 |
Maximum Demand 2
[ Maximum Demand (kW) 0671 | I I I ] | N —” N q%\
NS N
Frequency
[ Frequency (Hz) [s000 T I I I ] | 0 Aug042015 Aug042015 Aug042015 Aug042015  Aug042015 Aug042015  Aug 042015
14:00 15:00 16:00 17:00 18:00 19:00 20:00

Time




Daily kWh Consumption Patftemn MD Analysis
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ordering information

Model Description
D1-5019 RS-485 to USB converter

TCP 232-204 RS-485 to Ethernet converter
WIFI 232-604 RS-485 to WIFI converter
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Single Phase Electronic Din-rail Active Energy Meter S

EM-122 Lot

Application

y 4

Model EM-122 is a modern designed DIN Rail type single phase 2 wire
Electronic Active Energy kWh meter. It comes with a horizontal 5 +1 digits
LCD to show the power consumption clearly. It adopts advanced micro-
electronics and digital processing technology to provide reliable and accurate
active energy measurement for network frequency of 50Hz or 60Hz.

Through advanced micro-electronics design, EM-122 is highly immune to
electromagnetic interference, thus ensuring stable and consistent performance
for energy measurement . EM-122 complies to the requirement of class 1
active energy measurement and conforms to IEC 62053-1 standards.

Features

l * Bi-directional total active energy measurement
+ Compact modular size with light weight for easy installation
* DIN rail installation complying with DIN EN 50022 / DIN 43880
* Easy & accurate monitoring of energy consumption

*Specification subject fo change without prior nofification (please visit www.delab.com.my for latest specification)




Single Phase Electronic Din-rail Active Energy Meter
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Specification EM-122

Accuracy Active Class 1.0
Reactive /
Voltage Rated 240V
Range 0.9Un~1.1Un
Limit 0.8Un~1.2Un
Frequency 50Hz
Current Range 10(60)A
Starting Current 0.4%1b
Constant Active 1600 imp/kWh
Reactive /
Display Type LCD
Digit Horizontal 5 + 1 digits
Power Voltage Circuit <(0.8,10VA
Consumption Current Circuit <4VA
Communication | Interface /
Protocol /
Temperature Working Temperature -45°C ~+55°C
Storage Temperature -40°C~+70°C
Humidity <90%
Weight 114.5¢

*Specification subject fo change without prior nofification (please visit www.delab.com.my for latest specification)




Digital Multimeter

DM-50

D

technical data

l Network Type

3P4W, 3P3W &1P2W

Display Type
4-digits 7 Segment Display

LEDs Indication
A .V . Hz,PF, Cos®, kW, kVAr, kVA

Aux Power Supply

AC range 1 65 ~275Vac, 45 ~ 65 Hz
DC range : 90 ~ 300 Vdc
Consumption . < 3VA

Current Measurement

AC Input Range :0.025 ~ 10.0A

Accuracy +x1.0%

CT Range : 5~ 10,000/ 5A

Burden » < 0.1 VAot 5A

Voltage Measurement
AC Input Range : 0~300 VLN, 0~500 VLL
Accuracy +1.0%

Power Measurement
Accuracy (W, VAr, VA, PF, Cos @) @ = 1.0%

Frequency Measurement

Range 1 45 ~ 65 Hz
Accuracy +0.1%
Mechanical

Operating Temp. : -5°C ~ +55°C

IP Rating . IP54 (front panel)
Installation . Panel flush mount

Dimension (mm) 1 99.2 (h) x 99.2 (W) x 45 (d)
Weight : approx. 265 gram

DELAB
feafures
True RMS Measurement
4-digits Segment Display
Real Time Display (for each phase) :-
- Current (I)
- Voltage (V)

- Frequency (Hz)

- True Power Factor (PF)

- Displacement Power Factor (Cos ¢)

- Active Power (P)

- Reactive Power (Q)

- Apparent Power (S)

Default View Mode Selection

Auto / Manual Scroll for LT,L2 & L3

Alarm LED Indiication :- (Activated by A-025)
- Adjustable Over [ Under Current Setfing

- Adjustable Over / Under Volfage Setfing

- Adjustable Over | Under Frequency Settfing
- Adjustable PF | Cos¢ Setfing

- Adjustable Start [ Reset Time Delay

External Plug-in Module for :-
A-01s (RS-485 Modbus RTU) isolated gpe
A-02s (RS-485 Modbus RTU + Alarm Output) isofated fype

measured parameters

y 4

Voltage : V1,V2, V3, V12, V23, V31
Current : 11,12, I3, In

Active Power : P1, P2, P3, 2P
Reactive Power : Q1, Q2, Q3, 2Q
Apparent Power ; S1, 52, S3, 2§

Frequency : Hz
True Power Factor : PF1, PF2, PF3, PFavg

Displacement Power Factor:
Cos® 1, Cos¢ 2, Cos® 3, Cos® avg

Alarm :  Off / Under / Over Current
Off / Under / Over Voltage
Off / Under / Over Frequency
Off / Low PF / Low Cos ¢
Start / Reset Time Delay

Operated Hours
Hour Run

communication

l A-01s & A-02s Plug in module (sold separately)
Modbus RTU RS-485 (isolated type) with :-
i) Modbus Address : 1 ~ 247
i) Baud rate (Kops) : 3, 6, 12, 24, 48, 96, 192, 288
iii) Parity : none, odd, even

(orogrammable alarm) external output

l A-02s Plug in module (sold separately)

Modbus RTU RS-485 (isolated type) with external
alarm output only

Note: Specification subject fo change without prior notification (please visit www.delab.com.my for latest specification)



casing dimension
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ordering information

Note: Al measurement in mm. @



IDMT

| pP-34

/ Current Input (In)
Frequency
Burden
Output Relay Rating
Display
Indication (LEDs)

Operating Temp.
Humidity

IP Rating

Weight

o WJB5Aor /1A

. Software selectable 50 or 60 Hz

. <03VA@In

. SPDT BA, 250V AC/DC

. 7-Segment LED (3 + 1digit)

. x10, pre-alarm, fault, fault start event,
lo / hi frip

. 0°C ~ +55°C

: 56 days at 93%RH, 40°C non-condensing

. IP54 (front panel)

12759

/ Phase OverCurrent
I,>: lo-set

TMI> : lo-set time Mulfiplier

t,> 1 lo-set frip delay fime

I, >> hi-sef

to >> . hi-set trip delay time

Earth Fault
Ie > lo-set

™I > : lo-set time Multiplier

te > lo-set fiip delay time

I >>: hi-set

te >> ! hi-set trip delay time

2% 10 200% (step of 1%)

0.05 ~1.00
(step of 0.01, 5 IDMT + 1 DIL)
0.03s ~ 20.0s

0.10s ~ 1.00s (step of 0.02s

1.0s ~ 20.0s (step of 0.19)

OFF or 20% ~ 2000%

20% ~ 1000% &sTep of 10%&
1000% ~ 2000% (step of 100%)
0.03s ~ 20.0s (same range as t,>)

0.03s ~ 0.10s ts‘rep of 0.01s

2% 1o 100% (step of 1%)

0.05 ~1.00
(step of 0.01, 5 IDMT + 1 DIL)
0.03s ~ 20.0s

0.10s ~ 1.00s (step of 0.02s
1.0s ~ 20.0s (step of 0.1s)

OFF or 20% ~ 1000% (step of 10%)
0.03s ~ 0.5s

0.03s ~ 0.10s (sTep of 0.015;

TSPARC - sampling progressive algorithm for RMS Computation:
Computation of mulfiple rs values/cycle (Superior response in short circuit situation)

2DCOI - dc offset independent algorithm:
Cancels out dc signal caused by EMI and aging circuitry (Better Ilmmunity against EMI)

3OquuT on k2 dependent on the programmed options

D

DELAB

True RMS Measurement with SPARC! and
DCOI2 Algorithm

Auto / Manual Scroll for Real Time Display of
Phase Current and Earth Fault in %

6 Selectable IDMT Graphs + 1 DTL
Fault / lo-set & hi-set Trip LED Indication

Fault Start Event Recording &
LED Indication + Output3

Pre-Alarm LED Indication + Output3

Trip Event Memory
(non-volatile 7 previous records for 3 phases +
earth)

Fault Start Event Memory
(non-volatile 4 previous records with phase info)

Programmable Relay Output Contacts for K2,K3*
Last Trip Elapsed Time (up to 99days)

Software Lock to Prevent Unauthorized Setting

Complies with ;
IEC-60255-26 / BS EN 50121-5 Standards

ANSI Code: 50P, 50G, 51P, 51G
External Plug-in Module for :-

A-OTs (RS-485 MODBUS RTU) isolated type
A-02s (RS-485 MODBUS RTU+k3)*isolated type

V.

DP-34-220a 65 ~ 275 Vac (45~65Hz),

90 ~ 300 Vdc

DP-34-024d 18 ~ 72 Vdc
Consumption < 3VA

/ 50 or 60Hz Selectable
/ Latching (Lc) or non-latching (nLc) trip

V.

CDbF (circuit breaker Failure - nLc only)
ALr (pre-fault 90% I,>, 50% Ie>)

trP (fripping output - Lc or nLc)

Pht (Over Current Trip) Lc or nLC

EFt (Earth Fault Trip) Lc or nLc

AFS (all fault start signal - Lc or nLc)
dUF (device failure - Lc only)

Note: Specification subject fo change without prior noftification (please visit www.delab.com.my for latest specification)



casing dimension

Back View Side View Front View
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wiring diagram
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Programmable

— Programmable =
Contact g ___ Contact Q —
R = [
@ 2efe i TE @ 3efe =
IS ~ IS ~
E o1 ‘ [©| IEx‘rer_nol E or { [©| IExTernoI
L oopIn o) oopIN
@% 25 @Y L] 55
L_ < terminals L_ < terminals
Ti - |~ | 24,687 Ti - [~ | 2,46 &7
o -— CT ‘ o ~— CT ‘
Contact b ™ Contact b= ™
B | B N
AUX 4—1_— CT‘ — AUX 4—1__ CT‘ —
POWER | : POWER || :
Pl 02 BN = Pl 02 L =
3P4W: CTx 4 3P3W: CTx 3
panel cut-out
92
92|
Panel Cut-out : 92 x 92
ordering information » Refer fo page 25 for IDMT graphs
Model Description
DP-34-2200-5A (CT.../BA) 65 ~ 275 Vac (45~65 Hz), 90~300 Vdc
DP-34-220a-1A (CT.../1A) 65 ~ 275 Vac (45~65 Hz), 90~300 Vdc
DP-34-024d-5A (CT.../5A) 18~72 Vdc
DP-34-024d-1A (CT.../1A) 18~72 Vdc

Note: Al measurement in mm.
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ourOver Current Relay

DP-33

SF@
DELAB

feaqgfures

fechnical data

l Current Input (In)

Frequency

Burden

Output Relay Rating
Display

Indication (LEDs)

Operating Temp.
Humidity

IP Rating

Weight

o WJBAor 1A

. Software selectable 50 or 60 Hz

. <03VA@In

. SPDT 5A, 250V AC/DC

. 7-Segment LED (3 + 1digit)

. x10, pre-alarm, fault, fault start event,
lo/ hi trip

: 0°C ~ +55°C

: 56 days at 93%RH, 40°C non-condensing
. IP54 (front panel)

1 260g

parameter setting

l I>: lo-set

™ > lo-set fime Multiplier

t>: lo-set trip delay time

I>>: hi-set

t>>: hi-set trip delay time

2% ~ 200% (step of 1%)
0.05~1.00
(step of 0.01, 5 IDMT + 1 DTL)

0.035~20.0s

0.035~0.10s (step of 0.01s)
0.10s~1.00s (step of 0.02s)
1.0s~20.0s (step of 0.1s)

OFF or 20%~2000%
20%~1000% (step of 10%)
1000%~2000% (step of 100%)

0.035~0.5s

ISPARC - sampling progressive algorithm for RMS Computation:
Computation of multiple rms values/cycle (Superior response in short circuit situation)

2DCOI - dc offset independent algorithm:
Cancels out dc signal caused by EMI and aging circuitry (Better Immunity against EMI)

3Output on k2 dependent on the programmed options

True RMS Measurement with SPARC! and
DCOI2 Algorithm

Auto / Manual Scroll for Real Time Display of
Phase Current

6 Selectable IDMT Graphs + 1 DIL
Fault / lo-set & hi-set Trip LED Indication

Fault Start Event Recording &
LED Indication + Output3

Pre-Alarm LED Indication + Output3

Trip Event Memory
(non-volatile 7 previous records for all phases)

Fault Start Event Memory
(non-volatile 4 previous records with phase info)

Programmable Relay Output Contact for K2
Last Trip Elapsed Time (up to 99days)
Software Lock fo Prevent Unauthorized Setting

Complies with :
I[EC-60255-26 / BS EN 50121-5 Standards

ANS| Code: 50P, 51P

External Plug-in Module for :-
A-01s (RS-485 MODBUS RTU) isolated type

AQux power

l DP-33-220a0 : 65 ~ 275 Vac (45~65Hz),
90 ~ 300 Vdc

DP-33-024d 18 ~ 72 Vdc
Consumption < 3VA

fundamental frequency

\

50 or 60Hz Selectable

K1 output contact options

\

Latching (Lc) or non-latching (nLc) trip

K2 output contact options

\

CDbF (circuit breaker Failure - nLc only)
AS50 (pre-fault 50% of I> - Lc or nLc)
A90 (pre-fault 90% of I> - Lc or nLc)

P (fripping output - Lc or nLc)

LFS (lo fault start signal - Lc or nLc)

HFS (hi fault start signal - Lc or nLc)

AFS (all fault start signal - Lc or nLc)
dUF (device failure - Lc only)

Note: Specification subject fo change without prior notification (please visit www.delab.com.my for latest specification)



casing dimension

Back View Side View Front View

J
\

9 ] External
plug-in
module

99.20

iﬁ SN SNEN

Slot for external plug-in module

99.20

for RS-485 modbus RTU

wiring diagram

A N

When used without Earth Fault Relay CT connection when used with Earth Fault Relay

Ergg{gg:moble § OEISIP-CQT/GBL-RS)QS!CIW . E(CI,J”F’%F]CIL/JIE)E%'C]“)/
@ Qg CT Polarity ;
Al must be
?_ i Observed! - cr ‘ _ :
p— (D — p—
m p—
— It - o < |
) —| < — creoarty =
Tcngmact [~ cr ‘ : o ‘ i Dol i
E ™~ ad i
AUX s CT. ] cr . 2 N
POWER || |~ _ -
(e)) S —
— I 2 1 = I 12 L3 N =
8P3W: CTx 3 3P4W: CT x 4
panel cut-out
92
N =
92| a
>
Panel Cut-out : 92 x 92 O
)
| —
—-—
C
O
ordering information » Refer to page 25 for IDMT graphs 5
O
Model Description —
DP-33-220a-5A (CT.../5A) 65 ~ 275 Vac (45~65 Hz), 90~300 Vdc )
DP-33-220a-1A (CT.../1A) 65 ~ 275 Vac (45~65 Hz), 90~300 Vdc >
DP-33-024d-5A (CT.../5A) 18~72 Vdc O
DP-33-024d-1A (CT.../TA) 18~72 Vdc

Note: All measurement in mm.
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Over Current Relay

DP-23

ﬁ@j
DELAB

feqftures

tfechnical data

l Curent Input (In)

Frequency

Burden

Output Relay Rating
Display

Indication (LEDs)

Operating Temp.
Humidity

IP Rating

Weight

. WfBAor . JTA

. Software selectable 50 or 60 Hz

. <03VA@In

. SPDT 5A, 250V AC/DC

: 7-Segment LED (3 + 1digit)

. x10, pre-alarm, fault, fault start event,
lo / hi frip

. 0°C ~ +55°C

. 56 days at 93%RH, 40°C non-condensing
. IP54 (front panel)

1 260 g

parameter setting

l I>: lo-set

™ > lo-set fime Multiplier

t>: lo-set trip delay time

I>>: hi-set

t>>: hi-set frip delay time

2% ~ 200% (step of 1%)
0.05~1.00
(step of 0.01, 1 LTI + 1 DTL)

0.035~20.0s

0.035~0.10s (step of 0.01s)
0.10s~1.00s (step of 0.02s)
1.0s~20.0s (step of 0.1s)

OFF or 20%~2000%
20%~1000% (step of 10%)
1000%~2000% (step of 100%)

0.035~0.5s

1SPARC - sampling progressive algorithm for RMS Computation:
Computation of multiple rms values/cycle (Superior response in short circuit situation)

2DCOI - dc offset independent algorithm:
Cancels out dc signal caused by EMI and aging circuitry (Better Immmunity against EMII)

3OquuT on k2 dependent on the programmed options

True RMS Measurement with SPARC! and
DCOI2 Algorithm

Auto / Manual Scroll for Real Time Display of
Phase Current

1 LT Inverse + 1 Definite Time Delay
Fault / lo-set & hi-set Trip LED Indication

Fault Start Event Recording &
LED Indication + Qutput3

Pre-Alarm LED Indication + Output3

Trip Event Memory
(non-volatile 7 previous records for all phases)

Fault Start Event Memory
(non-volatile 4 previous records with phase info)

Programmable Relay Output Contact for K2
Last Trip Elapsed Time (up to 99days)
Software Lock to Prevent Unauthorized Setting

Complies with ;
[EC-60255-26 / BS EN 50121-5 Standards

ANS|I Code: 50P, 51P

External Plug-in Module for :-
A-OTs (RS-485 MODBUS RTU) isolated type

AQux power

l DP-23-220a : 65 ~ 275Vac (45~65Hz),
90 ~ 300 Vdc

DP-23-024d 18 ~ 72 Vdc
Consumption < 3VA

fundamental frequency

N

50 or 60Hz Selectable

K1 output contact options

N\

Latching (Lc) or non-latching (nLc) trip

K2 output contact options

N

CDbF (circuit breaker Failure - nLc only)
A50 (pre-fault 50% of I> - Lc or nLc)
A0 (pre-fault 90% of I> - Lc or nLc)

trP (fripping output - Lc or nLc)

LFS (lo fault start signal - Lc or nLc)

HFS (hi fault start signal - Lc or nLc)

AFS (all fault start signal - Lc or nLc)
dUF (device failure - Lc only)

Note: Specification subject fo change without prior notification (please visit www.delab.com.my for latest specification)



casing dimension

Back View Side View Front View

J
|

1%
D @1/ exdemal 99.20
2 o
2 |
7 | o o
”—) pAR==
Slot for external plug-in module 99.20
for RS-485 modbus RTU '

wirng diagram

A\

When used without Earth Fault Relay CT connection when used with Earth Fault Relay

ggg;gg;mobi B rasieas  (oeavioean
Q CT Polarity ™
@?_; Bl ol ] i
~ ] \ ¢ ~
p— o — p—
m p—
— L - o < |
@ - .. e
w LI = S
(Elgnfacf : cr ‘ : cr ‘ i Observed! :
S ~ 2 ®
~ N 1 —-—
AUX 4J_ = e . e o ' 2 ~
POWER || | - |
(o)) — |
e o+ 012 13N+ 2
3P3W: CTx 3 3P4W: CT x 4 "G__)
o
panel cut-out %
A N o)
T .
O
92 2
a g
c
92| =
Panel Cut-out : 92 x 92 5
O
S
—-—
C
O
o . =
ordering information » Refer fo page 25 for IDMT graphs S
O
Model Description —
DP-23-220a-5A (CT.../5A) 65 ~ 275 Vac (45~65 Hz), 90~300 Vdc )
DP-23-220a-1A (CT.../1A) 65 ~ 275 Vac (45~65 Hz), 90~300 Vdc >
DP-23-024d-5A (CT.../5A) 18~72 Vdc O
DP-23-024d-1A (CT.../1A) 18~72 Vdc

Note: All measurement in mm.

R
b
m




ovr EQrth Fault Reloy §
Dp-ﬂ feafures

True RMS Measurement with SPARC! and
DCOI2 Algorithm

Fundamental Signal Detection3

Real Time Display of Earth Fault in %

6 Selectable IDMT Graphs + 1 DIL
Fault / lo-set & hi-set Trip LED Indication

Fault Start Event Recording &
LED Indication + Output4

Pre-Alarm LED Indication + Output4

Trip Event Memory
(non-volatile 7 previous records)

Fault Start Event Memory
(non-volatile 4 previous records)

Programmable Relay Output Contacts
Last Trip Elapsed Time (up to 99days)
Software Lock fo Prevent Unauthorized Setting

Complies with ;
IEC-60255-26 / BS EN 50121-5 Standards

ANS| Code: 50N, 51N

External Plug-in Module for :-
A-OTs (RS-485 MODBUS RTU) isolated type

technical data aux power

lCurrenT Input (In) cWBAor . /1A l DP-31-220a : 65 ~ 275 Vac (45~65Hz),

Frequency . Software selectable 50 or 60 Hz 90 ~ 300 Vdc

Burden . <03VA@In DP-31-024d 18 ~ 72 Vdc

Output Relay Rating @ SPDT 5A, 250V AC/DC Consumption < 3VA

Display . 7-Segment LED (3 + 1digit)

Indication (LED . mA, pre-alarm, fault, fault start 1,

ndication (LEDs) lrg/hip;r?poorm ault, fault start even fundamental frequency

Operating Temp. 1 0°C ~ +55°C l

Humidity : 56 days at 93%RH, 40°C non-condensing 50 or 60Hz Selectable

IP Rating . IP54 (front panel)

Weight 12309

K1 output contact options

N\

parameter setting Latching (Lc) or non-latching (nLc) frip

l I>: lo-set 2% ~ 100% (step of 1%)

™ > lo-set time Multiplier  0.05 ~ 1.00 K2 output contact options
(step of 0.01, 5 IDMT + 1 DTL)

1> lo-set trip delay time 0.035~20.0s
0.035~0.10s (step of 0.01s)

N\

CbF (circuit breaker Failure - nLc only)

0.10s~1.00s (step of 0.02s) AS50 (pre-fault 50% of I> - Lc or nLc)
1.0s~20.0s (step of 0.1s) A90 (pre-fault 90% of I> - Lc or nLc)
I>>: hi-set OFF or 20%~1000% (step of 10%) trP (fripping output - Lc or nLc)

t>>: hi-set T”p deloy fime 0.035~0.5s LFS (lO fault start SignOl -Lc or nLC]

HFS (hi fault start signal - Lc or nLc)

: AFS (all fault start signal - Lc or nLc)
SPARC - sampling progressive algorithm for RMS Computation: . .
Computation of muttiple rmns values/cycle (Supetior response in short circuit situation) dUF (device failure - Lc only)

2DCOI - dc offset independent algorithm:
Cancels out dc signal caused by EMI and aging circuitry (Befter Immunity against EMI)

SFundamental Signal Detection:
To discriminate between signal and noise and eliminate nuisance tripping

4OquuT on k2 dependent on the programmed options

Note: Specification subject fo change without prior notification (please visit www.delab.com.my for latest specification)




casing dimension

Back View Side View Front View

Exte |
Eiemnal 99.20
module
! (] @]
[ B
Slot for external plug-in module 99.20
for RS-485 modbus RTU
wiring diagram
e A\ e A e N
CT Polarity CT Polarity CT Polarity
must be must be must be
Programmable [ Observed! Observed! Observed!
Contact Q _ _ _ _ _ _
»y (e [ce] [ce]
@%1d il H BBl H «|§T a
= b~ ——1—~ ——{~
A
®
QPIE
Trip ?— =
Contact L
B
Jd =
AUX —{| L1 L2 L3 N I L2 13 L N
POWER% . 1 1 1
4—I_ o = = =
— 3PAW: CT x 4 3P3W: CTx 3 1P2W: CTx 2
- J - J N\ J

panel cut-out

o
1

92|

Panel Cut-out : 92 x 92

ordering information » Refer to page 25 for IDMT graphs

Model

DP-31-2200-5A
DP-31-220a-1A
DP-31-024d-5A
DP-31-024d-1A

Note: All measurement in mm.

Description

(CT.../5A) 65 ~ 275 Vac (45~65 Hz), 90~300 Vdc
(CT.../1A) 65 ~ 275 Vac (45~65 Hz), 90~300 Vdc
(CT.../6A) 18~72 Vdc

(CT.../1A) 18~72 Vdc

S
a
>
O
o
=
)
O
c
=
O
)

R
b
w



FALILT RELAY ! DP-21

/ Current Input (In)

Frequency

Burden

Output Relay Rating
Display

Indication (LEDs)

Operating Temp.
Humidity

IP Rating

Weight

o JB5Aor . /1A

. Software selectable 50 or 60 Hz
. <03VA@In

: SPDT 5A, 250V AC/DC

. 7-Segment LED (3 + 1digit)

. x10, pre-alarm, fault, fault start event,
lo / hi trip

: 0°C ~ +55°C

: 56 days at 93%RH, 40°C non-condensing
. IP54 (front panel)

1230 g

/ I>: lo-set

t>: lo-set trip delay time

I>>: hi-set

2% ~ 100% (step of 1%)
0.035~20.0s

0.035s~0.10s (step of 0.01s)
0.10s~1.00s (step of 0.02s)
1.0s~20.0s (step of 0.1s)

OFF or 20% ~ 1000% (step of 10%)

t>> hi-set frip delay time  fixed @ 30ms

TSPARC - sampling progressive algorithm for RMS Computation:

Computation of multiple rms values/cycle (Superior response in short circuit situation)

2DCOI - dc offset independent algorithm:

Cancels out dc signal caused by EMI and aging circuitry (Befter Immunity against EMI)

SFundamental Signal Detection:
To discriminate between signal and noise and eliminate nuisance tripping

40utput on k2 dependent on the programmed options

D

DELAB

True RMS Measurement with SPARC! and
DCOI2 Algorithm

Fundamental Signal Defection3
Real Time Display of Earth Fault in (%)
Fault / lo-set & hi-set Trip LED Indication

Fault Start Event Recording &
LED Indication + Output4

Pre-Alarm LED Indication + Output4

Trip Event Memory
(non-volatile 7 previous records)

Fault Start Event Memory
(non-volatile 4 previous records)

Programmable Relay Output Contact for K2
Last Trip Elapsed Time (up to 99days)
Software Lock to Prevent Unauthorized Setting

Complies with ;
I[EC-60255-26 / BS EN 50121-5 Standards

ANSII Code: 50N, 51N

External Plug-in Module for :-
A-01s (RS-485 MODBUS RTU) isolated type

Ve

DP-21-220a 65 ~ 275 Vac (45~65Hz),

90 ~ 300 Vdc

DP-21-024d 18 ~ 72 Vdc
Consumption < 3VA

/ 50 or 60Hz Selectable
/ Latching (Lc) or non-latching (nLc) trip

Ve

CDbF (circuit breaker Failure - nLc only)
AS0 (pre-fault 50% of I> - Lc or nLc)
A90 (pre-fault 90% of I> - Lc or nLc)

trP (fripping output - Lc or nLc)

LFS (lo fault start signal - Lc or nLc)

HFS (hi fault start signal - Lc or nLc)
AFS (all fault start signal - Lc or nLc)
dUF (device failure - Lc only)

Note: Specification subject fo change without prior notification (please visit www.delab.com.my for latest specification)



casing dimension

Back View Side View Front View
i2)
g
o 99.20
module
: ! O O
|
yAR>=".
Slot for external plug-in module 99.20
for RS-485 modbus RTU
wirng diagram
CT Polarity CT Polarity CT Polarity
must be must be must be
Programmable [ Observed! Observed! Observed!
Contact 9 _ _ _ _ _ _
Q_ [ce] [co) [ce}
@ Q CT'CTlCTlCTl 3 cr'alal 3 CT'CTl 3
il e NS s
B
@%
Trip ?—E
Contact L
I_E
AUX % | L1 12 L3 N L L2 13 L N
POWER - 1 1 1
<‘I_ o = = =
— 3P4W: CTx 4 3P3W: CTx 3 1P2W: CTx 2

panel cut-out

T

92

a
92—

Panel Cut-out : 92 x 92

ordering information

Model Description

DP-21-220a-5A (CT.../5A) 65 ~ 275 Vac (45~65 Hz), 90~300 Vdc
DP-21-220a-T1A (CT.../1A) 65 ~ 275 Vac (45~65 Hz), 90~300 Vdc
DP-21-024d-5A (CT.../6A) 18~72 Vdc

DP-21-024d-TA (CT../1A) 18~72 Vdc

Note: Al measurement in mm.



Digital Y
E%r’rh Leakage Relay S

DP-1] {*] O~ oeLse

True RMS Measurement with SPARCT and
DCOI2 Algorithm

Fundamental Signal Detection?
Real Time Display of 1an in mA/A
Fault / lo-set & hi-set Trip LED Indication

Fault Start Event Recordi% &
LED Indication + (Oufput?”: DP-10 only)

Pre-Alarm LED Indication + Output4 (DP-10 only)

Trip Event Memory
(non-volatile 7 previous records)

Fault Start Event Memory
(non-volatile 4 previous records)

Programmable Relay Output contact for K2
(DP-10 only)

*Trip Lock-out contact for K2

Last Trip Elapsed Time (up to 99days)

*Self Reclosing / Auto-reset

*Re-start Interval Setting

Auto Z.C.T. Detection

Software Lock to Prevent Unauthorized Setting

Complies with .
IEC-60255-26 / BS EN 50121-5 Standards

External Plug-in Module for :-
A-0Ts (RS-485 MODBUS RTU) isolated type

technical data

l Current Input (1An) : ZCT (multiple sizes from ID of 30~200mm) aux power
Fundamental Frequency : Software selectable 50 or 60 Hz l
Measurement Range  : 0.01 ~ 30.0A DP-10/10R-220a 65 ~ 275 Vac (45~65Hz),
Output Relay Rating ~ : SPDT 5A, 250V AC/DC 90 ~ 300 Vdc
Accuracy : Current protection threshold ( +:5%) DP-10/10R-024d  : 18 ~72Vdc
Time delayed (+5% or 50ms) Consumption ¢ < 3VA
Display . 7-Segment LED (3 + 1digif)
Indication (LEDs) . mA, fault, fault start event, lo / hi-set trip,
( pre-alarm for DP-T0 only ) K1 output contact options op-10 only)
Operating Temp. . 0C~ +55C
Humidity . 56 days at 93%RH, 40°C non-condensing l Latching (Lc) or non-latching (nLc) trip
IP Rating . IP54 (front panel)
Weight 12309

K2 output contact options (pr-10 only)

parameter setting l

trP (fripping outout) Lc ornLc

’IAn > (A : lo-set 0.03~30.0 A LFS (lo-set fault start signal) Lc ornLc
t> (sec) : lo-set frip time delay 0.03~20.0 sec HFS (hi-set faulf start signa) Lc ornle

IAN Y (A) : hi-set OFF or 0.1~30.0 A AFS (any fault start signal) Lc ornLc

t» (sec): hi-set trip time delay fixed @ 30ms dUF (cievice failure) nLc only
*Trip-lockout » 110 fimes CDbF (circuit breaker failure) nLc only
*Auto-reset fimer 3-200 sec A50 (pre-alarm fault) >50% of IAn>  Lc or nLc

“Re-start inferval OFF or 5 mins—24nrs A90 (pre-alarm fault) >90% of IAN>  Lc ornLc

TSPARC - sampling progressive algorithm for RMS Computation:
Computation of multiple rms values/cycle (Superior response in short circuit situation)

°DCOI - dc offset independent algorithm:
Cancels out dc signal caused by EMI and aging circuitry (Better Immunity against EMI)

SFundamental Signal Detection:
To discriminate between signal and noise and eliminate nuisance tripping

4Outpuf on k2 dependent on the programmed options

Note: Specification subject to change without prior nofification (please visit www.delab.com.my for latest specification)




casing dimension

Back View Side View Front View
i 9920
module
! o o)
=
Slot for external plug-in module 99.20
for RS-485 modbus RTU
wiring diagram
e N N\ \‘
L O AD L OAD L OAD
Lock-out C[;itl:?:ri gg ::::
0 «© < > E ©
DP-10 ? = ~ I~ I~
Progr et hnl — .
®
@
e LT
(o]
=
AUX Powskg
41_? L1 L2 L3 N L1 L2 L3 L N
3P4W 3P3W 1P2W
. J . J . J

panel cut-out auto-reset wiring diagram

A\

N LL2L0

T

12 5|g°gcg} ELR c: __ mccs |
[ e
92 Timer I Reset [ I.I i
on ---l4Pole

Contact |

Contactor

[10] [11]12]13]14]15]16]
>
[
—
(¢]

>
O
0
Q
)
O
V4
®
ko,
-
=
®
0
O
=
1o
O

Panel Cut-out : 92 x 92 COn?:L%:{L|,
e
N L
ordering information Contactor Loar
Model Description Model Description
DP-10-220a 65 ~ 275 Vac (45~65Hz), DP-10R-220a 65 ~ 275 Vac (45~65Hz),
90 ~ 300 Vdc 90 ~ 300 Vdc

DP-10-024d 18 ~ 72 Vdc DP-10R-024d 18 ~ 72 Vdc

Note: All measurement in mm.




DIN-rail mount type $®
DELAB
TM-18¢c

* True RMS Measurement with SPARCT and
DCOI2 Algorithm
Aufo-reset

Fundamental Signal Detfection3

Real Time Display of lan (A)

Fault / lo-set & hi-set Trip LED Indication
Fault Start Event Recording

Trip Event Memory
(non-volatile 7 previous records)

Fault Start Event Memory
(non-volatile 4 previous records)

Programmable Relay Output contact for K2
Last Trip Elapsed Time (up to 99days)
*Self-reclosing / Auto-reset

*Trip Lock-out Setting

Software Lock to Prevent Unauthorized Setting

Complies with :
IEC-61000-4-2/4-4/4-5/255-5:1 Standards

technical datfa *aufo-reset setting
/ Aux Power . 65~275Vac / Trip lock-out setting 1~10
Fundomental Frequency @ 50 or 60 Hz (software selectable) Auto reset timer : 3.0 ~ 200 sec.

Current Input (IAn)  : ZCT (multiple sizes from ID of 30~200mm)
Measurement Range @ 0.01 ~ 30.0A
Output Relay Rating  : SPDT 5A, 250V AC/DC

Display . 7-Segment LED (3 + 1digif)

Indication (LEDs) : Fault, Io / hi set frip fundamental frequency
Operating Temp. : 0°C ~ +55°C / 4

Humidity : 56 days at 93%RH, 40°C non-condensing 50 or 60Hz Selectable
IP Rating / Weight . P52 (front panel) / 200g

K1 output confact

parameter setting /

Latching (L) frip

/ IANn >: lo-set

o
@
!
w
o

!

!

.[]8% A programmable K2 output contact

Oooo¢

!

[elelat
!

Lo

o lopari

5A) / _ .
t>: lo-set frip delay fime Latching or non-latching (nLc)

o
@

!
on
o

.1b sec (step of 0.01sec)
.00 sec (step of 0.02sec)
sec (step of 0.1sec)

0
IAn >>: hi-set OFF or 0.1~30.0 A
0.1-100 A (slep of 0.1 4
0.0 ~ 30.0A (step of 0.5 A)

—O000 Zw—0O0O

O=0¢
o®
!

t>>: hi-set frip delay time  fixed @ 30ms

(*) Available for models TM-18r (Auto-reset) only

Note: Specification subject fo change without prior notification (please visit www.delab.com.my for latest specification)



casing dimension

T |
Q4

1 © g ©
’_‘ 24,5
Ol e2eeeee [O
- \ |
\ 70 |

auto-reset wiring diagram

~\

MCCB]| Aux A

1
9 [10[11 12

ELR
Auto-reset

Programmable

L1 L2L3 N

i
4Pole;
Contactor
|

11[12]

[112]3]4]s5]e]7]8]

|_ Lock-out

Signal

Before f L
Contactor L

AUX

POWER = ol f s
Timer On
Contact

ordering information

Model Description
T™-18c 65 ~ 275 Vac (50~60Hz)
TM-18r Auto-reset type : 65 ~ 275 Vac (50~60Hz)

Note: All measurement in mm.



- P

N el el

/ Terminal Block

y 4

Frequency 150/ 60 Hz

Current Ratio :200/1.5

Insulation 600V /50 Hz 1 min.
Sec. Burden : T0VA

Connection : Terminal Block

For optimum performance and accuracy, we recommend that
you use only the original Z.C.T. infended for use with the device.
Using others Z.C.T. could compromise on the performance or
accuracy. The warranty does not cover product failures which
have been caused by use of other Z.C.T.

gore. Specification subject fo change without prior nofification (please visit www. delab.com.my for latest specification)
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casing dimension

A N

FRONT

2
ZPC rmocel 30 | 45 65 80 | 100 | 150 | 200
é‘f}?ﬂgﬁﬂgme 0~100A | 0~160A | 0~225A | 0~400A | 0~630A |0~1250A [0~15004

g Al 30 | 45 | 65 | 80 | 100 | 150 | 200
B (mm) 85 100 120 135 152 206 274
C (mm) 75 98 124 140 167 224 295

D (mm) 25 | 28 | 28 | 32 | 32 | 32 | 40

E (mm) 70 87 112 123 153 207 280

v F (mm) 3 5 6 9 7 10 9

G (mm) 5 | 5 | 6 6 6 6 | 6
\ Weight (kg) | ~0.14 | ~0.21 | ~0.28 | ~0.46 | ~0.65 | ~1.1 | ~2.2

v [
Ga1° ° , D
C

BOTTOM

calculation to determine inner diameter of ZCT required

3 wire 4 wire

model ZPC 30 45 65 80 100 150 200
D (ZCT inner diameter mm) 30 45 65 80 100 180 200
D, (3 wire max cable diameter mm) 9 16 24 32 40 60 82
D, (4 wire max cable diameter mm) 8 14 22 29 36 54 75

ordering information

Description Model Description

Hole diameter 30mm ZPC-100 Hole diameter 100mm
Hole diameter 45mm ZPC-150 Hole diameter 150mm
Hole diameter 65mm ZPC-200 Hole diameter 200mm

Hole diameter 80mm

Note: All measurement in mm.




DELAB

isolated type RS-485 Modbus RTU

A-Ols

A-02s

A-O1s

PQM-1000s register map (ver 1.0.04)

l]reg

short int
integer
long int
neg P
neg

2bytes (16bit)
16 bit

32 bit

64 bit

export
inductive

casing dimension: A-01s

y 4

— 22 # 43 —
~ % =0
oD 4 || O feema T T
0 17 38
46 L L

L

Tighten screw to secure connection!

02s

(isolated type) Models

lA—O]s :

*A-02s :

RS485 Modbus RTU
For all DP series & PQM-1000s

RS485 Modbus RTU + 1 output contact
Only for DP-34

casing dimension:  A-02s
A-02s

20— 43 —
RSOBS—A@ 14 A
s B ][ 200C,
1 B || sumema T
o | 40 17 38
NO _:. 46 _J‘

=

@

L]

All measurement in mm.

B

Tighten screw to secure connection!

Note. Specification subject to change without prior nofification (please visit www.delab.com.my for latest specification)



Instantaneous Parameter M'WM rameter (Secondary Value) L1 Voltage Waveform (2 cycle waveform - scaled down 8bits / data point: Total 128pts
Reg AddT Reg TRVW][ U | Wilprer | Format Comment _|RegByie|RegAdar] [ Reg Addr Regiter TRW)| UNT | Mullpler | Formal Comment _|Regbye|RegAda]  [Reg Addr Regiter TRW) ] Unit | Mullpier | Formal Commenl _[Reg Byte [Req Adar
(Hex) Court | (Dec) (Hex) Count | (Dec) (Hex) Cout_| (Dec)
0000 Ampere L1 0007 | _unsigned il (1] Specirum Froder | 0007l |_unsignes Aclualvalle = 0% avefom Defion<Z0> | R | - | - [wsignedshortmt | O0=LT01=21003 | 2 | 1280
0002 Ampere 17 0001 | unsigned nt 0401 rder 3 0001"ctr | _unsigne Reg Val “cir* 0001 1025 Bi<>=0=> V,
0004 Ampere L3 0001 | _unsignedin 0407 rder5 0001t | _unsigned n 1026
0006 | Ampere (Neutrel curret] 0001 | unsigned n 0403 e 7 00017ctr | _unsionedin 1027 VI phasorenge | R_| deg | 01 Shorl it
0008 Volage unsgned 0404 0.0017clr | _unsigne 1028 THDV1 R 01
000A Volage unsigned in 0405 0.0017clr | unsigne 1029 Volage LT R [V | 01 | usoednt
000C Volage unsignedin 0406 0001"ctr | _unsigne 1030 Vdala i<t 0> R 1 [ Saned bytes ‘2
000E Volage L unsigned i (112 00017ctr | _unsioned in 031 ) T2
0010 Volage L2 unsigned i 0408 00017ctr | _unsioned in 1037 ¥ aia <1202 | R T I Sonedbyes 2
0012 Volage [ unsigned int 0409 0001"clr | unsigne 1033 o byes T3
0014 Volage Assym 040 0001"ctr | unsigne 1034
0015 Frequenc iz | 001 int 0408 0001 | _unsigned n 103
0016 K] i i6g = export 040 00017ctr | _unsigned in 0%
0018 V) 040D 0.0017clr |_unsigne 1037
001A K] i O40E 0.001"clr | unsigne 10%
o 0y ar i g => inducive o Q0T | nine i
| ar int “cir | unsigned it - i
00 ik a i il T00Tci [ unsgned i L1 Ampere Waveform (2 cycle waveform - scaled down 8bits / data poi
0022 KVAL A unsigned nt 012 0.007°clr | unsigne 1022 Register (RW) | Unit [ Muliplier | Format
0024 AL A unsigned in 0413 0001"clr | _unsigne 1043
0026 WAL A unsigned nt 0414 000°ctr | unsioned n i Wavefom Defnion<20> — | unsigred shortin.
0028 PFLT ~ 007 [ shotin g = nducive 0475 T 0001"ctr | _unsioned in 105 1 L1 phesor angle e | 01 shor 0--3599 1409
0029 PFLZ 0001 | shor 0416 3 0.0017clr |_unsigne 1046 THO-1i % |01 lunsigned shortinl. 410
002A L3 0001 | shorin 0417 5 0.0017clr | _unsigne 1047 Ampere LT AT 0007_|_unsigned int 411
0028 Faug 0001 | shorin 0418 7 0,001 | _unsigne 1048 Tdafa i< 10> -1 1 Tsinedbytes*? 413
002 os L1 0001 | shorin 0419 g 0.001cir | _unsianed n 1019 ol | B T4 | 1414
0020 0517 0001 | shortin O47A 00017ctr | _unsioned in 1050 Tdata pi<i27:126> | RW T [ Sanedbytes 2 476
002E o513 0001 | shortin 0478 0.0017clr |_unsigne 1051 o bytes T8
002F os avg 0001 | shorin 01C. 0001"clr | unsigne 1057
0030 | Energy mport (WA | RAW | ki unsigned il 01D 0001 | _unsigned n 1053
0034 | Enerqy Export ()| RIW | & unsigned n 041E 00017ctr | _unsigned in 1054
0038 | Eneray Inducive (kVari] | RW [KVarh unsigned 041F er 0007ctr | _unsionedin 1055
003C | Eneray Capactive (kVarh] | RW [KVarh unsigned nl 0420 - Specirum Hroder 0001"clr | unsigne 0
0040 | Eneray Apparent (k/An) | RIW | kVAh unsigned in (7] d 0001"ctr | _unsigne 1057
0044 ax Omd KW L1 (mport) | RAW unsigned in (177] e 0.001cir | _unsigned n 1058
0046 Max Dmd kW L2 (mport) | RIW unsigned 0473 T 00017ctr | _unsoned in 1059 = =
0048 | Max Dmd KWL3 (impor) | RV unsigned nt 0424 0.007clr |_unsigne i egiser omat
004 Max Dmd KW Total (mpor]| RV unsigned in 0425 0001"ctr | _unsigne 1061
004C axDmgKVALT | RW unsigned in 0426 0001"ctr | _unsigne 1062 Wiayefom Definon<20> - |- Tunsigned shortnt
004E axDmgkKVA L2 | RV unsigned 0477 0001"ctr | _unsigned in 1063 VL2 phasor angle deg | 01 shortint
0050 | MaxDmdkVAL3 RW unsigned int 0428 0.0017ctr |_unsigned int THDV2 % 01 Junsigned shortint
0052 | Wax Dmd KVA Toll | RW unsigned int 029 0.00T7clr | unsigne 1065 Vollage L2 V1ol unsigned int
0054 fax Omd | LT RV unsigned in 0424 0001"ctr | _unsigne 1066 Vdata i< 0> = |1 Tsinedbytes'2
0056 lax Dmd | L2 RW unsigned int 0428 0.001"clr | unsigned int 1067 (oo | -
0053 iaxOmd (L3 | RV unsigned i 042 00017ctr | _unsioned in 1068 Vdala pi<f2:126> | RW T [ Sgnedbytes 2
005A | Tle RIW unsgned 042D 0.0017clr |_unsigne 1069 Tobytes 1%
005C | Prev Dmd KWL (mpor) | RIW unsigned in 042E 0.0017clr | unsigne 1010
005E | Prev Dmd KWL2 (mport) | RIW unsignedin 173 ectrum Frorder 0.001"ctr | _unsigne 1071
0060 | Prev Dmd KW L3 (mpor) | RAW unsigned i THD unsigned shor 077
0062 Prev Dmd kW Toil (mpord]] RAW unsigned i 0831 THD unsigned shot 1073
0064 PrevDmGKVALT [ R unsigned nl THD unsigned short i 1074
Em S R i i
e D unsigned i - unsigned short i it
006A Prev Dmd kVA Toial | RW | VA | unsgnedin 0435 62 - unsin 1077 L2 Ampere Waveform (2 cycle waveform - scaled down 8bits / data point. Total 128pts
06 Prey Dmd L1 RIWT A | 0001 | unsignedin EER 75 Regiter TRW) ] A [ Mullpler | Formal Commenl _[Reg Byte [Req Adar
006E PrevOmd L2 [ RW T A | 0001 | usgnedn nt_| (Dec)
0070 PrevOmd[L3 [ RW A | 0001 | usanedin Wavefom Defnion<Z0> — | unsigned shortinl 1664
0072__| P RIW | A {0001 | unsqnedn 1L2 phsor angle deg | 01 shor it 0--3599 1665
0074 Demend Elapsed Time | RIW | T [unsined shor THO-D 0.1 [unsined shorint 1666
075 TH unsigned shor Ampere 17 AT 000 | unsignedint 1667
0076 THD Min / Max Parameter T dafa pi<T.0> - T [ Signed bytes "2 1263
0077 TH [Reghdd] — Regser TR U Voo | Fomat | Commet— TReg ByelReg Add| __(uplo) - 24| 61
0078 THD i Regster ) Nulller | Fomnat comment | g e g X Tdaia 127,175 | R T [ Sedbes 2 173
. e 00 RET) R unsigne 517 lolal bytes 138
i i A 002 (2mn R unsigne 514
i i a0 : 0204 (3mn R unsigne 516
nre e o . 06 Timax R unsigned in 518
> 1 T 2max R unsigned in 520
assym min unsigned short il ) )
0200 Vassym max R unsigned shortnt 525 L3 Voltage Waveform (2 cycle w: scaled down 8bits / data point: Total 128pts
(7113 T min RW unsned 525 Togeter W) [ Ut [Waigler T Fomar—— T Comment
g 1Lz ] unsigne 0
w Anshnes Waveform Definfion<20> - - [unsigned shortnt
rameter (Secondary Value T e Inmn W unshneg 52 V L3 phasor angle Geg | 01 short =399
Tuligher | Fomat Comment egBre[Reghad]  [2t6 TLTmax R unsigned in 54 plass 51 e
Cont | G | o Iy -, nsinedn ) ValoeL7 A T
Forder { “Vir | unsignedint Actual Value = 768 il 1L3 max I unsigne <10 - g
001 borger3 vir | unsignedint__|_Req Val " vir 0 769 i it 1] unsigne L Vdaapictd —
0307 border 5 i | unsigned int 0 min (o unsigned in ol o
0303 Forder T i | unsared nt il 0220 12 mi (mporl] | R unsined 5| (o | Vopcwrde [RW e e ]
0304 Forder | unsignedint 7 (3 min (mpor) | RAW unsigne 55 ol bytes
0305 Forder 11 “vir | unsigned int 73 024 | RW unsigne 548
3 i | unsignedint i3 0226 U1 max (mporl) | RV unsigne 50
5 i | unsignedint 175 (m R unsigned int 562
“vir | unsignedint 776 L3 max (impor RW unsignec it
i | unsignedint 7 Total max (mpor] | RAT unsigne 5%
v | unsignedint T8 R unsigne 5]
v | unsignedint 779 RA unsigned in 559
i | unsianedint 780 RV unsigned in 50 Regtr
v | _unsigredint 781 RV unsigne 561
v | unsianedint 782 a unsigne o 0780 | Waveform Defiiion<z.0> 1 Twsgedshotl
v | unsignednt 788 Ry uns e i 0781 113 phasor angle eg | 01 shorl it 0--309 1921
“vir | unsigned nt T8 o e & 0782 THD-3 % |01 [unsigned shortint 1922
wr | unsignedint T8 LnSEned 1 0783 Ampere L3 AT 0007 | unsigned int 1923
v | usianed nt 785 RW Unsigne i 078s Toata I<T.0> — 1 [Sonedbyes'Z 1925
v | unsignedint 787 1] unsigne L T - R
g v | unsignedint 788 unsigne bl .
3 e 9 ] Ry e i o B Tdata pi<i2: 125> | RW T Sedbjes 2 — e 19868
3 W UJWM‘ 790 Vimax Elapsed R | s 1 unsigned int 5710 yte
5 vt | unsigned int 791 Imax Elapsed R1s 1 unsigne 5712
v | unsignedint 97 THD Vmex Elapsed | R | s | 1 unsigne 574
i | unsignedint % THD InexElepsed | R 1 unsione 56
Vi | unsigned il 794 {otal ytes 132
i vm%m: ;gg Alternative Addr Setting Parameter
- 322122;12‘ I Req Addr Reguler RN T Unt | Mulipler | Format omment Reg Addr|
Vi | unsaned 798 Her) (0ec)
vir | unsignedint 7% OF Devce Code. R lunsigned short it | fred Gx0001 304D
“vir | unsigned it 800 Instantaneous Parameter g; CTVRE;‘O?QI R»;N e 01%200 ﬁ%
v | unsignedint 801 TIRWT Uni [ Wullgier | Fomet | Comment —[Req By [Reg Add| o (] - unsigned shor -
T | nsredii ) Frffxf 7 Regrter TR U | Wulipier | Format Conment—RegBe Re(g:cd)dv & £l Relola R —posedsotnl (-0 o
i T it bt 30 S o n = = & OF Demand nleval | RW | min | 1 {unsigned shortin 10-60 k27
v | _unsignedint 804 081 ETT) o ot 17 Tlalbytes [
i i | uwsimed ot 805 0067 [Tangle o sho 730
3 v | unsignedint 806 06 ET % o gkil
5 i | unsianed int 807 0061 e % Y 5
r \ms\gne:m( ggg 0085 L3 angle e shor 133
—— 0085 Tnange (neutal z o T i
S wsmed it L) 0087 Phese Rotzlon - sho B0 = cuald 135 Semng—'_Parameter — —_—
vir | unsianed int 811 T ed i % Reg AGdr Regeter TR | Ut [Wulipher | Formal | Comment | Reg Byte [Reg Adr |
i | unsianed int 817 [ rex) Cout_| (Dec)
~ur [ unsignedint 813 Device Code. R [unsigned shortint | Tixed 040001 65280
b3 mg:sm glg » Version R - [unsigned shortint 1002 65081
T Rell (1] RAT |~ |1 unsigned short 7- 200 65767
T unsigned short it 876 VT Ralio (] RIWT - | 0.1 Junsignedshorint 10~ 25000 65283
T [unsioned short 817 Demand Inferval | RMW [ min | 1 [unsigned shortint 10~ 60 65284
1 i Fil] Tolalbytes [
Tl bytes 707

Model Description
A-0O1s RS485 Modbus RTU
A-02s RS485 Modbus RTU + 1 output
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Digital §®
Power Factor Regulator

NV-5/7

feafures

True RMS Measurement

LED Step Indication

Automatic / Manual Step Operation
Automatic or Manual C.T. Polarity

Automatic C/K Detection or User Preset
Automatic or User Preset Switching Sequence
(rofational for same size grouping)
Operation from 1% Load

Viewable Parameters:

V, I, Cos @, PF, Hz, W, Vaar, THD-V. THD-I,

Harmonics Spectrum up fo 15t order for V &
I (secondary values for I, W, Var)

Individual Capacitor Step Info:

- Hour run (accumulative)

- Usage count (accumulative)

- Secondary 1-phase Var value (present)
Programmable Over Voltage & THD-V alarm
Alarm Information:

- Under | Over Compensate

- Under |/ Over Voltage

- Overload, THD-V Limit High

User selectable capacitor protection for

Over voltage & THD-V

Selectable contact for Signal Alarm Output or
Exhaust Fan Output

Extrenal Plug-in Module for:

A-01s/ A-0Tsp (RS-485 Modbus RTU) isolated type
Software Lock to prevent unauthorized
modification of parameters

Complies with:

IEC 61000-6-2 / 6-4 Standards

IEC 60255-27-Clause 10.6.4.2 / 4.3

technical data parameter setffing
l Aux Power Supply l C/K Value » Auto or 0.01 ~ 0.80 (step of 0.01)

ACrange 185 ~ 275 VAC, 45 ~ 65 Hz Targer Cos ® :0.85 (Ind.) ~0.90 (Cap.) (step of 0.01)
PConsur'aphon 1 P <3 VA Switching Program  : Aufo or P-0 ~ P-7
ower Measuremen -

09 Switching Interval  : (t-on) : 1s ~ 250s (step of 1s)
/éccu’ofxn[w var, Costq’ PF) 1+ 1.0% (Foff 15 ~ 2505 (step of 15)
Agrlrr?gut r:r?sgremen 001 ~ 650 A Reconnection Inhibit . OFF or 5s ~ 900s (step of 5s)
Accuracy +1.0% V> (Over Voltage) : OFF or 100V ~ 260V (step of 1V)
CTrange ©5A thd-V > (%) 'OFFor3,4,5,6,7,8 10%
Burden 1 < 0.1 VAat5A
Voltage Measurement
AC Input range : according to Aux Power Supply
Accuracy x1.0% o
Frequency Measurement selectable swifching program sequence
Range: 145 ~ 65 Hz
Accuracy c+=01% l
LEDs Indication Aut Automati
Individual Steps, Aux Fan, x1000, A, PF, V, Hz, W, Var, thd, nth Harmonic, Jfo ,U omatic
Auto/Manual, Cap., Ind. P-0 Linear
Mechanical P-1 T:01:1:1:1
Output Relay (Individual STeps / Alarm / Fan) Rating @ SPST 7A, 250 VAC ) 1:2:2:2:9
Electrical Life 100, OOO operations at rated current . P L L
Mechanical Life L 5x10° operations P-3 1:2:4:4"4
No voltage release < 40ms
Operating Temp. . -5°C ~ +55°C P-4 1:1:2:2:2
Humidity . 56 days at 93%RH, 40°C non-condensing P-5 1:1:2:2:4
IP Rating . IP54 (front panel) R
Installation . Panel flush mount P-6 1:01:1:2:2
Weight - 2809 P-7 1:2:4:8:8

Note: Specification subject to change without prior notification (please visit www.delab.com.my for latest specification)




casing dimension

Back View Side View Front View
M (- ~N

—
an

i‘?ﬁéﬂﬁ' T

module
it 20
]
]
] o o

Slot for external plug-in module ‘ 99.20
for RS-485 modbus RTU |
wiring diagram: NV-5/7 (3P4W) wiring diagram: NV-5/7 (3P3W)
P-n (3P4W) A N P-P (3P3W) A N
LOAD LOAD
L T L]
" | PR B = | LK
K7 =
E '_,5: AUX Contact (Max.7A): E ' ] 5 H—- AUX Contact (Max7A):
LA 5]’ K S’\%(I)edcé?b’!‘evas)Fan/Alarm | . S'\%ed%?b’!ﬁ/ag) an/ Alarm

-
1 . 1
1S2 | S2
:3 K1 :3 K1
> e x S M
g {EESvemm Sl e b
e 2
p -
2A A
L1213 N U L2 13

panel cut-out

AUX Power AUX Power C.T. Phase
‘ Supply Range | Connection Connection
T 85~275VAC | L1-N(P-n) L1
45~65 Hz L2-L3 (P-P) L1
AWARNING
J Do not exceed Aux power supply specification.

92|

Panel Cut-out : 92 x 92

ordering information

O
-+
O
2
(@)
o
O
-+
O
{2
0
=
@)
Q
O
.
i)
O

Model Description
NV-5 85 ~ 275 VAC (45~65 Hz)
NV-7 85 ~ 275 VAC (45~65 Hz)

Note: Al measurement in mm.

o
v



Digital

Power Factor Regulatfor

NV-6s/8s/14s

fechnical data

Aux Power Supply
AC range

Consumption

Power Measurement
Accuracy (W, Var, Cos 9, PF):

Current Measurement
AC Input range
Accuracy

CTrange

Burden

Voltage Measurement

AC Input range
Accuracy

Frequency Measurement
Range
Accuracy

Display / LEDs Indication

: 100~275 VAC, 45~65 Hz or

330~450 VAC, 45~65 Hz

. <3VA

+1.0%

: 001 ~650A
Cx1.0%

o BA

. <0.1VAatbA

©according to Aux Power Supply

 +1.0%

. 45~ 65Hz
01 %

7-Segment LED Display (3 + 1 digit)
Individual Steps, x1000, A, PF, V, Hz, W, Var, thd, nth Harmonic,
Auto, Alarm, Manual, Ind., Cap., Aux Fan

Mechanical

Output Relay (Individual Steps / Alarm / Fan) Rating : SPST 7A, 250 VAC

Expected Electrical Life
Expected Mechanical Life
No voltage release
Operating Temp.

Humidity

IP Rating

Installation

Weight

. 100,000 operations at rated current

. 5x10° operations

. < 40ms

. -5°C ~ +55°C

: 56 days at 93%RH, 40°C non-condensing
: IP54 (front panel)

. Panel flush mount

560 ¢

ﬁ(@
DELAB

feaqtures

True RMS Measurement

Displacement Power Factor (Cos @) &
True Power Factor (PF) Info

LED Indication for Individual Step
Auto / Manual Operation
Autormatic Detection of C.T. Polarity

Automatic C/K Detection and
Rated Individual Secondary Step Value

Automatic or Preset Switching Programs

Operation Frequency according fo Network Frequency
Minimum Operation @ < 1% Load

No Voltage Release Function

Secondary Curent (I) / Voltage (V) / Frequency (Hz) Info
Secondary Active Power (W) / Secondary Reactive Power (Var) Info
THD Monitoring for Voltage and Current

Individual Harmonic Spectrum Info up fo
15th order for Voltage and Current

Capacitors Utilization Monitoring for Utilization
Hour Run and Switching Count
Programmable Over Voltage & THD-V Alarm

Dedicated Signal Alarm Output for:

- Under/ Over Compensate

- Under/ Over Voltage

- Overload, thd-V Limit High, Frequency Out of Range &
C.T. Polarity Error

Dedicated Exhaust Fan Control

Software Lock to Prevent Unauthorized Setting
Complies with:

IEC-61000-4-2/4-4/4-5/255-5:1 Standards

Built-in RS-485 MODBUS RTU isolated communication

parameter setting

lC/K Value : Auto or 0.01 ~ 0.80 (step of 0.01)
Targer Cos ¢ :0.85 (Ind.) ~0.90 (Cap.) (step of 0.01)
Switching Program : Aufo or P-0 ~ P-7
Switching Interval  : (f-on) : 15 ~ 250s (sfep of 15)

(t-off) : s ~ 250s (step of 1s)
Reconnection Inhibit: OFF or 55 ~ 900s (step of 53)
V> (Over Voltage) : OFF or 100V ~ 260V (step of 1V)
thd-V > (%) 'OFFor3,4,5,6,7,8 10%

programmable switching Program

Selection of preset or automatic switching
program

program sequence

Auto Automatic decision by device
P-0 Linear

P-1 T:0T7:1:1:01

p-2 1:2:2:2:2

P-3 1:2:4:4:4

P-4 1:1:2:2:2

P-5 1:1:2:2:4

P-6 1:1:1:2:2

p-7 1:2:4:8:8

Note: Specification subject fo change without prior nofification (please visit www.delab.com.my for latest specification)



casing dimension

< 144 | « 63 N
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(" loeoeodens overe 0000000000000 ™ ‘
u
3 3l |8
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nIEEnEa OEEEEm
wiring diagram : NV-6s /8s /14s wiring diagram : NV-6s /8s / NV-14s
P-n (3P4W) ‘ P-P (3P3W) ‘
KI - - - - K6 - K8 K9 - - - - KM KI - - - - K6 - K8 K9 - - - - Kl
(NV-14s only) (NV-14s only)
J?\? c1 i FﬁCG ) J.Y/\‘[ C8 . J?\:{ c1 3 Fﬁce 3 F{ C8 »
L ] I 117 b N L I 1 T J1 b
5 5 559 55 559 559 N 5 5 59 5 53 59 K
= T
D s U D 24 2A ‘T
|| -;E Exhax(i:stFanl RS485-B (-) , -
ggggg 20 ; J L et
(Max. 7A) AUX Alarm Output
Alarm Output Contact
(ﬁgzt% (a7
AUX Power C.T. Phase
Connection Connection
L1-N (P-n) L1
L2-13 (P-P) L1
 —
@)
panel cut-out o
O
D)
a )
137 )
| —
il 5
a7 2
137 8
Panel Cut-out : 137 x 137 w—
| —
2
o | @)
ordering information Q
Model Description Model Description g
NV-6s 100~275 VAC (P-n/P-P) NV-14s 100~275 VAC (P-n/P-P) @
330~450 VAC (P-P) 330~450 VAC (P-P) ~—
NV-8s 100~275 VAC (P-n/P-P) O
330~450 VAC (P-P)

Note: Al measurement in mm.

b



Digital

Voltage Monitoring Relay

DVS-1000E

CNONOR

L1

D
DELAB

feaftures

2 13 N

technical data

Models (3P3W) | (3P4W)
Measurement True RMS Monitoring
Rated voltage supply AC 200~500V / 50Hz | AC 123~300V / 50Hz

U > sefting value

(105% ~125%) x Un

U < sefting value

(70% ~95%) x Un

U > trip delay 0.1~10 sec

U < trip value 0.1~10 sec
Voltage hysteresis 6V | 5V
Trip time for incorrect phase <0.2sec
sequence & phase failure

Voltage measurement error <1%

Delay error 5%, +0.1 sec
Knob setting error 1% x scale value
Rated insulation voltage 480V

Output contact 1C/0

Current rating 8A/ 250V ACI

Trip delay for phase failure <0.2 sec
Mechanical life 100

Electrical life 108

Protection degree IP20

Pollution degree 3

Altitude <2000m
Operating temperature -200 ~ +55°C
Relativity humidity <50% at 40° C (without condensation)
Storage temp. -30°C ~ +70°C
Wire size 0.5 ~ 2.5 mm?
Torque 0.5Nm

Weight ~ 959

Mounting DIN Rail mount / TH35 Rail (EN60715)
Standard EN/IEC 60947-5-1

True RMS Measurement

Over Voltage Monitoring

Under Voltage Monitoring

Phase Failure Monitoring

Trip LED Indicator

Adjustable Over / Under Voltage Settings
Adjustable Trip Delay

Auto-reset

Din-railed Mount

parameter seffing

l Over Voltage Setting :

250 Vac~310 Vac +1%, (3 phase 4 wire)
430 Vac~530 Vac +1%, (3 phase 3 wire)

Under Voltage Setting :
170 Vac~230 Vac +1%, (3 phase 4 wire)
290 Vac~390 Vac +1%, (3 phase 3 wire)

Delay Time Setting :

0.1sec~10.0 sec +1%, (Over/Under Voltage)
2.0 s Fixed, (asymmetry trip)

< 1.0 sec, (phase failure/phase seq. 1rip)

monitoring characteristics

l Over Voltage Indication :
LED “U>"lit up, LED “Normal” unlit.

Under Voltage indication :
LED “U<" lit up, LED “*Normal” unlit.

Phase Failure Indication :
Both LED "U>"& LED “U<" will lit up (Phs.Fail.),
LED “*Normal” unlit.

auto-reset activation

l Over Voltage :

< 6Vac of Ue> (3 phase 3 wire)
< 3.5Vac of Ue> (3 phase 4 wire)

Under Voltage :
> 6Vac of Ue< (3 phase 3 wire)
> 3.5Vac of Ue< (3 phase 4 wire)

*Specification subject fo change without prior notification (please visit www.delab.com.my for latest specification)



panel description casing dimension

A\

& Output L1L2L3 N
I E_j indication LED 0
Over voltage | o, 125,y Overvoltage e B
adjustment — PN
) N ”EU_ indication LED O
4 6 3 9 it
Over voltage 2 8 ' Under voltage T
tiodelay T s o indication LED 2 ﬁ-}i
>Ut[s] Fails ) o1 N\ 0 7 L o5
4 6 80 85 E—— Phose fO“Ure DVS-1000E
2 - %0 indication LED 10 e
01 10 70 95 — 14 11 12
<Ut[s] <U[%] @ @ @
7 26 36
Under voltage Under voltage 44
frip delay adjustment 60
65
wiring diagram function diogram
3 phase 3 wire ‘
L1 Phase failure and phase sequence monitoring
L2 )
Phase failure Phase sequence
L3 L1 L3 L1
N L 32 L2
L1]L2]Ls] ]
L : [
14 e
11 —
12
y 4| Iy |12| Overvoltage and undervoltage monitoring
U>threshold
Hysteresis /
3 phase 4 wire Hysteresis \\ \
U<threshold b )
L1 NV
L1L2AL3N — i i
L2 To i Tu i<Tu <To
L3 111M
N 12
To: Overvoltage trip delay
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ordering information

Model Description

DVS -1000E - M220 AC 220V (3 phase 4 wire)
DVS -1000E - M240 AC 240V (3 phase 4 wire)
DVS -1000E - M380 AC 380V (3 phase 3 wire)
DVS -1000E - M415 AC 415V (3 phase 3 wire)

digital volfage monitoring relay

Note: All measurement in mm.
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Voltage Monitoring Relay

DVS-1000

§
DELAB

feqftures

technical data

l Measurement

Rated voltage supply

Rated frequency

U > threshold range

U < threshold range
Asymmetry threshold
Voltage hysteresis

Trip delay

Asymmetry hysteresis
Phase failure sensitivity
Voltage measurement error
Time delay error

Knob setting accuracy
Rated insulation voltage
Rated fuse rating
Output Contact
Pollution degree
Electrical life
Mechanical life
Conventional thermal current
Usage category
Contact capacity
Wiring size

Tightening torque
Alfitude

Operating temp.
Relativity humidity
Storage tfemp.
Enclosure Protection
Weight

Mounting

Standard

True RMS Ampere

AC220V, AC230V, AC240V (3 phase 4 wire)
AC380V, AC400V, AC415V (3 phase 3 wire)

50 ~ 60 Hz

(1.05 ~ 1.30)*Ue

(0.70 ~ 0.95)*Ue

10%

3 phase 4 wire: 3.5V ; 3 phase 3 wire: 6V
0.1 ~10sec

25% Asymmetry sefting value
0.5*Ue

<1% (over the whole range)
1£10%, + 0.1sec

1% of the full scale

420V

RT36-00 5A

1 C/O contact

3

10°

10°

5A

AC-15

Uefle:240V/1.5A, 415V/0.95A
0.5mm? ~ 2.5mm?

0.5Nm

< 2000m

5O C ~ +40°C

<50% at 40° C (without condensation)
-200C ~ +50°C

IP20

~190g

DIN Rail mount or Screw mount
EN/IEC 60947-5-1

True RMS Measurement
Over Voltage Monitoring
Under Voltage Monitoring
Phase Asymmetry Monitoring
Phase Failure Monitoring
Phase Sequence Monitoring
Trip LED Indicator

Adjustable Over / Under Voltage Settings
Adjustable Trip Delay
Auto-reset

Din-railed Mount

parameter setting

l Over Voltage Setting :
250 Vac~310 Vac +1%, (3 phase 4 wire)
430 Vac~530 Vac +1%. (3 phase 3 wire)

Under Voltage Setting :
170 Vac~230 Vac +1%, (3 phase 4 wire)
290 Vac~390 Vac +1%, (3 phase 3 wire)

Delay Time Setting :

0.1sec~10.0 sec + 1%, (Over/Under Voltage)
2.0 s Fixed, (asymmetry trip)

< 1.0 sec, (phase failure/phase seq. trip)

monitoring characteristics

’ Over Voltage Indication :
LED “U>"lit up, LED “Normal” unlit.

Under Voltage indication :
LED "U<" lit up, LED “Normal” unlit.

Asymmetry Indication :
Both LED “U>"& LED “U<" will flash,
LED "Normal” unlit.

Phase Failure Indication :
Both LED "U>"& LED “U<" will lit up (Phs.Fail.),
LED “*Normal” unlit.

Wrong Phase Sequence Indication :
LED “Phs.Seq” will lit up, LED “Normal” unlit,

’ Over Voltage :

< 6Vac of Ue> (3 phase 3 wire)
< 3.5Vac of Ue> (3 phase 4 wire)

Under Voltage :
> 6Vac of Ue< (3 phase 3 wire)
> 3.5Vac of Ue< (3 phase 4 wire)

Phase Asymmetry :
Phase voltage difference must not exceed 10%

auto-reset activation

*Specification subject fo change without prior nofification (please visit www.delab.com.my for latest specification)



panel description
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wiring diagram function diagram
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Phase asymmetry, phase failure,
phase sequence monitoring

3 phase 4 wire

N LT L2L3 (Power supply line: L1~N) o [ —
L-l L2/L2-N % % ><
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()
Model Description (@))
DVS-1000-M220  AC 220V (3 phase 4 wire) _|C_)
DVS-1000-M240  AC 240V (3 phase 4 wire) 6
DVS-1000-M380  AC 380V (3 phase 3 wire) >

DVS-1000-M415  AC 418V (3 phase 3 wire)

@

Note: Al measurement in mm.
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Voltage Monitoring Relay

DVS-2000

technical data

/ Measurement

Rated voltage supply

Rated frequency
Voltage hysteresis

True RMS Ampere

M240 (3 phase 4 wire) : AC125V~AC300V
M415 (3 phase 3 wire) : AC200V~AC500V

50 ~ 60 Hz

M240 (3 phase 4 wire) : 5V
M415 (3 phase 3 wire) : 6V

Time for phase failure & <0.2sec
incorrect phase sequence

Voltage measurement error <1% (over the whole range)

Time delay error t 1%, + 0.1sec

Rated insulation voltage 415V

Rated fuse rating RT36-00 5A

Pollution degree 3

Electrical lfe 10°

Mechanical life 1 0é

Contact capacity Lth:5A ; AC-15: AC240V/1.5A, AC415V/0.95A
Alfitude <2000m

Operating temp. -50C ~ +40°C

Relativity humidity <50% at 40° C (without condensation)
Storage temp. -25°C ~ +50°C

Enclosure Protection IP20

Weight ~ 95¢g

Mounting DIN Rail mount

Standard EN/IEC 60947-5-1

D

DELAB

True RMS Measurement

Over / Under Voltage Monitoring

Phase Asymmetry Monitoring

Phase Sequence Monitoring

Phase Failure Monitoring

Adjustable Over / Under Voltage Setting
Adjustable Trip Delay

Real Time L-L Voltage & Fault Display
LCD Backlit Display

Test Trip Function

Selectable Auto / Manual Reset Function
Adjustable Start / Reset Time Delay
Din-railed Mount

parameter setting

/ Over Voltage:
Step adjustment ; 1V

OFF or 221V~300V (3 phase 4 wire)
OFF or 381V~500V (3 phase 3 wire)

Under Voltage:
Step adjustment 1V

OFF or 150V~219V (3 phase 4 wire)
OFF or 260V~379V (3 phase 3 wire)

Delay Time:

Step adjustment ; 0.1 sec

(Over / Under Voltage / Asymmettry)
0.1~20 sec

Asymmetry:
OFF or 5~20%

Phase sequence:
ON or OFF

Start/Reset delay:
0.3~30 sec

Auto-reset:
ON or OFF

*Specification subject fo change without prior notification (please visit www.delab.com.my for latest specification)



panel description

§DELAB
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DVS-2000 — Up Butfon (+)
- To change parameters value
( Press & hold for fast increment )
@ — Down Button (-)
- To change parameters value
( Press & hold for fast decrement )

L Parameters Menu Button
- Press & hold 3 seconds fo entfer parameters for sefting
- Press to select parameter :-
Ovenvolfage / Overvoltage delay / Undervolfage / Undervolfage delay
Phase sequence / Asymmetry | Asymmetry delay /
Start delay / Reset delay | Auto-reset

p Test / Reset Bufton
- Press & hold 0.5 seconds fo test relay
- Reset

wiring diagram
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3 phase 4 wire
N L1L2L3

ordering information
Model Description

DVS-2000-M240
DVS-2000-M415

Note: All measurement in mm.

casing dimension

AC 125V~AC300V £10% (3 phase 4 wire)
AC 200V~AC500V 110% (3 phase 3 wire)
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function diogram

Phase asymmetry monitoring \
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Phase failure and phase sequence monitoring

Phase sequence
L1 L3 L1

Phase failure

o 1 L (L

Overvoltage and undervoltage monitoring

Threshold U> /_\ /
Hysteresis == ----- /ﬁ ————— \ ———————————————————————/[}--\‘---
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Ta: Asymmetry time delay
To: Overvoltage time delay
Tr: Start / Reset fime delay
Tu: Undervoltage time delay



DTS-100/101/102

e

Lﬁ)
DELAB

feaftures

Digital Time Switch with:
Daily / Weekly / ***Astronomical Program

*LCD Display with Backlight
Holiday Mode
Single / **Double Channel

O00A

5 or 10 Years Power Reserve (lithium battery)
40 Programs / **100 Programs

Sealable Front Cover

Single / Double Channel

Manual Control by Keys Combination
Automatic Transfer of Weekdays

Double Module

Din-rail Mount (TH-35 rail)

technical data
Model DT1S-100 | DT1S-101 | DTS-102 | DTS-200A
Supply terminals L-N
Rated voltage AC220~240 £10% | AC/DC 24~264V £10%
Rated frequency 50/60 Hz
Power consumption W 2W W
Number of programs 40 100 40
Program daily / weekly + Astronomical
Mode of work manual , automatic , holiday
Summerjwinter time OFF , automatic changes
Time tolerance <ls/day at 25° C
Power reserve 5yrs 10 yrs
Data readout LCD display LCD display with backlit
Number of contacts 1C/O | 2C/O | 1C/O
Current of contacts 16A/250V AC1
Switching capacity 4000VA/ACT, 384W/DC
Mechanical life 100
Electrical life 10
Rated insulation voltage 250V
Protection degree IP20
Pollution degree 3
Alfitude < 2000m
Ambient temperature -20°C ~ +55°C
Permissable relative humidity < 50% (40° C, without condensation)
Storage temperature 30°C ~ +70°C
Wire size Tmm? ~ 4mm?
Tightening torque 0.5Nm
Mounting TH-35 Rail (EN60715)
Weight approx. 210 g
Enclosure Protection P20
Standard EN 60730-1/ EN 60730-2-7

(*) DTS-101/102  (**) DIS-102  (***) DTS-200A

*Specification subject fo change without prior notification (please visit www.delab.com.my for latest specification)



panel description
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ordering information 2

Model Description %6

DTS-100 220~240 Vac 0

DTS-101 24~264 Vac / dc =
DTS-102 24~264 Vac / dc
DTS-200A 24~264 Vac / dc

Note. All measurement in mm.
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Selection

DELAB
DMT 11 kV SWITCHGEAR (MV)
BCTs | BRAND : DELAB
RELAY : IDMT EARTH FAULT & OVERCURRENT RELAY
X MODEL : DP-34
5 CURVE : NORMAL INVERSE 3.0
INCOMING VCB
>
TRANSFORMER SECTION
<
DT MAIN SWITCH BOARD (MSB)
HCTs | BRAND : DELAB
RELAY : IDMT EARTH FAULT & OVERCURRENT RELAY
@ >"< MODEL : DP-34
X CURVE : NORMAL INVERSE 3.0
INCOMING ACB
>
IDMT
[EFlo-$ crs
K
(ST)—)((
INCOMING ACB
o SUB SWITCH BOARD (SSB) /
3 CTs SUB SUB SWITCH BOARD (SSSB)
x BRAND : DELAB Y
@ RELAY : DIL EARTH FAULT
MODEL : DP-21
CURVE : DIL
INCOMING MCCB
>
DIL
CTs
@ X
INCOMING MCCB
SUB DISTRIBUTION BOARD (SDB)
EIR_37ZCT | BRAND : DELAB
x RELAY : EARTH LEAKAGE RELAY (ELR)
@ MODEL : DP-10
CURVE : INSTANT
INCOMING MCB
REMARKS : Recommended DP-34 to use on SSB

RELAY : IDMT EARTH FAULT & OVER CURRENT
MODEL : DP-34
RMAL INVERSE 1.3

CURVE : NOI

ide
for Protection Relay

Based on Typical
Electrical Systems

SUB SWITCH BOARD (SSB)

BRAND : DELAB

RELAY . IDMTEF / OC

MODEL : DP-34

CURVE : NORMAL INVERSE 1.3
(IF THE ACB APPLIED)

MAIN DISTRIBUTION BOARD (MDB)

BRAND : DELAB

RELAY @ DTL EARTH FAULT
MODEL : DP-21

CURVE : DITL






