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TABLE 1:
Measured Parameters Units of measurement
System Voltage Volts
System Current Amps
Frequency Hz
Voltage LA\N(¢wire only) Volts
Voltage L.N(fwire only) Volts
Voltage L-vN(fwire only) Volts
Voltage LaLy Volts
Voltage L-yLy Volts
Voltage L-vL, Volts
Current Ly Amps
Current Ly Amps
Current Ly Amps
System Active Power(kW) KW
Active Power Ly (KW) KW
Active Power Ly (KW) KW
Active Power Ly (KW) KW
System reactive Power (KVAR) KVAr
Reactive PowerL, (KVAR) KVAr
Reactive Power Ly (KVAR) KVAr
Reactive Power Ly (KVAR) KVAr
System Apparent Power (KVA) KVA
Apparent Power Ly (KVA) KVA
Apparent Power Ly (KVA) KVA
Apparent Power Lr (KVA) KVA
System phase angle Deg
Phase angle L\ Deg
Phase angle L v Deg
Phase angle L v Deg
System power factor _
Power factor L —
Power factor L v _
Power factor L v o
RPM RPM
Max .Value System Voltage V
Max .Value System Current A
Min .Value System Voltage v
Min .Value System Current A
Run Hours Hrs
ON Hours Hrs
No .of Auxiliary Interruptions Counts

1 .Introduction

The Delta Power is a panel mounted 15 xas mm DIN Quadratic Digital Panel Meter, which
measures important electrical parameters in v ph ¢ wire v / wirey/ ph Network and replaces

the multiple analog panel meters. It measures electrical parameters like AC voltage, Current,
Frequency Active reactive apparent power phase angle power factor « many more.

The instrument integrates accurate measurement technology (All Voltages « current
measurements are True RMS uptois th Harmonic) with r line ¢ digits Ultra high bright
LED display with Clearly visible Annunciated units with bright LED from Back side.

The Delta power can be configured and Programmed
on site for the following : PT Primary, PT Secondary,
CT Primary ,CT Secondary (sA or 1A) and System
Type 3 phase 3W or 4W or single phase system.

The front panel has four push buttons for user
interface to scroll through the available parameters.
These four keys has function as follow:

1.V : Selects & Scrolls through Voltage parameters
Display
2. A: Select phase Current Parameters Display.

3. P : Select & Scrolls phase & system Power
l parameters : Active power, apparent power, reactive
power phase angle, power factor, then system Apparent,
4 Reactive Active Power Phase angle Power factor and
Back to Phase active power.
4. Sys : Select & Scroll through System parameters :
Voltage-Current-Frequency, Hi values of system voltage and current, min values of system
Voltage and current, RPM, run Hour, ON hour and no. of interruptions and back to System
Voltage-Current Frequency screen
The Delta power come withyf mm display and units annunciated from back side,
which enables to take reading from long distance. The problem with conventional LED
annunciators is overcome with the Delta Power.
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2 .Measurement Reading Screens

In normal operation the user is presented with the measurement reading screens.
These screens may be scrolled through one at a time by pressing the« A "key for
Currents, “V” key for Voltages, “P” key for phase active Reactive & apparent power.
System Apparent reactive & Active powers- ,Sys "key for System Voltage-Current -
Frequency max.and min.Values of system Voltage and Current, RPM ,Run hours,
ON hours, No. of Aux interruptions.

a“.V ”Key:
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Screen : s Phase power factor
(Forr Phase f wire only)

Screen: f Phase Angle
(Fory Phase ¥ wire only)

Screen : s System powers
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3 .Programming

The following sections comprise step by step procedures for configuring the
Delta Power for individual user requirements.

To access the set-up screens press and hold the V »and- A "Keys Simultaneously.
This will take the User into the Password Entry Screen (Sectiony )

3.1 .Password Protection

Password protection can be enabled to prevent unauthorized access to set-up
screens by default password protection is not enabled.

Password protection is enabled by selecting a four digit number other than,....
setting a password of ... disables the password protection.

codéE

Enter Password ,prompt for first digit.
( *Denotes that decimal point will be flashing).

Press the" V "key to scroll the value of the first digit from
0 through to 9, the value will wrap from 9 round to 0.

Press the" A "key to advance to next digit.

In the special case where the Password is "0000“ pressing
the" A "key when prompted for the first digit will
advance to the" Password Confirmed "screen.

Enter Password first digit entered ,prompt for second
digit.
( *Denotes that decimal point will be flashing).

Use the" V "key to scroll the value of the second digit
from 0 through to 9, the value will wrap from 9 round
to 0.

Press the" A "key to advance to next digit.

Enter Password ,second digit entered ,prompt for Third
digit.
( *Denotes that decimal point will be flashing).

Use the" V "key to scroll the value of the third digit
from 0 through to 9, the value will wrap from 9 round
to 0.

Press the* A "key to advance to next digit.

Enter Password ,third digit entered ,prompt for Fourth
digit.
(*Denotes that decimal point will be flashing).

Use the" V "key to scroll the value of the fourth digit
from 0 through to 9, the value will wrap from 9 round
to 0.

Press the" A "key to advance to next digit.

Enter Password ,fourth digit entered ,awaiting
verification of the password.

Pressing"“ A "key accepts the value of fourth digit and
enters into password confirmation screen.

Password confirmation

Pressing* V "key will advance to the* New /
change Password "entry stage.

Pressing the* A "key will advance to the menu
Selection screen .(See section3.2 ).

Password Incorrect.

The unit has not accepted the
Password entered.

Pressing the« V "key will return to
the Enter Password stage .

Pressing the« A "key exits the
Password menu and returns operation
to the measurement reading mode.

New / Change Password
( *indicates that this decimal point will be flashing).

Pressing the" VV "key will scroll the value of the first
Digit from 0 through to ,9 the value will wrap from 9
round t0.0

Pressing the* A "key to advance the operation to the

Next digit and sets the first digit, in this case “5”.

New / Change Password first digit entered ,
prompting for second digit .
( *indicates that this decimal point will be flashing).

Pressing the" V "key will scroll the value of second
digit from 0 through to 9, the value will wrap from
9round to 0.

Pressing the" A "key to advance the operation to the
Next digit and sets the second digit, in this case “6”

New / Change Password ,second digit entered ,
prompting for third digit .( *indicates that this decimal
Point will be flashing).

Pressing the* V "key will scroll the value of the third digit
from 0 through to 9, the value will wrap from 9 round to 0.

Pressing the" A "key to advance the operation to
the next digit and sets the third digit ,in this case.”7*

New / Change Password third digit entered ,prompting
for fourth digit .( *indicates that decimal point will be
flashing).

Pressing the" V "key will scroll the value of the fourth
digit from 0 through to 9, the value will wrap from
9 round to 0.

Pressing the” A "key to advance the operation to the
“New Password Confirmed” and sets the fourth digit,
in this case.”8"
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3.2 Set Up Screens
3.2.1 .System Type

45
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(VI A I P I

System Type Confirmation

<
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New Password confirmed.

Pressing the" V "key will return back to the
New/Change Password "screen.

Pressing” A "key will advance to the Set up
Screen .(See section3.2 ).

This screen is used to edit and set the system type.
System type "y for v phase r wire "¢« & for r phase
4 wire & 1 for Single phase system.

Pressing- A "key accepts present value and advances

to the* Potential transformer Primary Value Edit 'menu.
(See sectionryy)

Pressing-V "Key will enter the System type edit mode.

System Type Edit

This screen appears only if V "key is pressed in previous
Menu.

Pressing« V "scrolls through the values available.

Pressing- A "Key advances to the system type
Confirmation menu.

This screen will only appear following the edit of
system type .

pressing the« A "key set the displayed value as system
Type and will advance to* Potential Transformer Primary
Value Edit'menu..(See sectiony )

3.2.2 .Potential Transformer Primary Value

The nominal full scale voltage which will be set « displayed as the Line to Line voltage for all system
types . This screen enables the user to display Line to Line and Line to neutral Voltages inclusive of any
PT ratios the values displayed represent the voltage in kilovolts (Note' K*Annunciator).

(VI A I P I

Note :PT Values must be set as Line to Line Voltage for Primary as

Pressing the* A "key accepts the present value and
advances to the- Current Transformer Primary value Edit”
menu. (See Section 3.2.3)

Pressing the* V "key will enter the« Potential transformer
Primary Value edit mode.

Initially the multiplier must be selected .pressing the« V

Key will move the decimal point position to the right side
Until it reaches =. « + « after which it will return tos = = .
Pressing the« A "key accepts the present multiplier) Decimal

Point position (and advances to the« Potential Transformer
Primary Digit Edit” Screen.

Well as Secondary for all system types (3P3W/3P4W/1P2W).

Potential Transformer Primary Digit Edit

Pressing the+ V "key will scroll the value of the most

significant digit from . through to 4 unless the presently

displayed Potential Transformer Primary value together

with the Current Transformer Primary value previously
Set ,would result in a maximum power of greater than
1000 MVA per phase in that case the digit range will be
Restricted.

Pressing the« A "key accepts the present value atthe

cursor position and advances the cursor to the next

Less significant digit.

Note : the flashing decimal point indicates the cursor position ,a steady decimal point will present the
scaling of the number ,until the cursor position coincides with the steady decimal point position .At this
Stage the decimal point will be flashing.
When the least significant digit has been set pressing the« A “key will advance to the
“Potential transformer Primary Value Confirmation” stage.

Screen showing display of .. KVL-L i.e....Volts Line to Line indicating steady

decimal point and cursor flashing at the “hundreds of volts” position as shown below.

Potential Transformer Primary Value Confirmation

This screen will only appear following an edit of the
Potential Transformer Primary Value.

If the set value is to be corrected pressing the* V "key
will return back to “Potential Transformer Primary value
Edit "stage

Pressing the- A "key sets the displayed value and will
advance to the Current Transformer Primary Value
Selection .(See section.v )

3.2.3 .Current Transformer Primary Value
The nominal Full Scale Current that will be displayed as the Line currents . This screen enables the
user to display the nominal Line currents inclusive of any transformer ratios the values displayed
represent the Currentin Amps.

Pressing the* V key will enter the« Current

Transformer Primary Value Edit 'mode .

Pressing the« A “key will accept the present value

And Advances to the" Potential Transformer Secondary
Value edit screen (See section3.2.4 )

Current Transformer Ratio Edit

Pressing- V "key will advance the Most Significant
Digit from . through to ,1 unless the Current
Transformer Primary Value together with the Potential
Transformer Primary Value results in a maximum
power of greater than ... MVA in which case the

digit range will be restricted.

Example :If primary value of PT is set assaya kVL-L
(max value) then primary value of Current is

restricted toyyrs A.

Pressing the A “key will advance to the next least

§

E significant digit .( *Denotes that decimal point will be
flashing).

The “Maximum Power “restriction of 1000 MVA refers to 120 %of nominal current and
120 %of nominal voltage ,i.e ,694.4 MVA nominal power per phase.

When the least significant digit is set pressing the- A "key will advance to the Current
Transformer Primary Value Confirmation "stage.

The minimum value allowed is ,y the value will be forced to if the display contains
zero when« A-key is pressed.

Current Transformer Primary Value Confirmation.

This screen will only appear following an edit of the Current
Transformer Primary Value when- A "key is pressed after
Setting the value of least significant Digit.

Pressing the “V” key will return back to CT primary edit
Menu.

Pressing the - A "key sets the displayed value and then
advance to the Potential Transformer Secondary Value
Edit menu .(See sectionr v ¢ ).
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3.2.4 .Potential Transformer Secondary Value

This screen is used to set the secondary value for
Potential Transformer.Secondary value is set from
100VL-L to 500VL-L.

Pressing A "key accepts the present value and then
advances to Current Transformer Secondary value
edit menu (sectionr o ).

Pressing the«V key will enter the PT secondary
value edit mode.

“Denotes that Decimal Point will be flashing.

Potential Transformer secondary value Edit
Pressing* V "Key advances the Most Significant Digit
To scroll from through. o Pressing- A "shifts the
Decimal Position to right.

When Value of least significant Digit is set ,Pressing of
“A "key advances the screen to< PT secondary value
Confirmation "Screen.

Set the secondary value as per following ranges for better
Accuracy Results:

Input Voltage PT Secondary
Range (VL-L) Range to be set (VL-L)
0-125V 100V -125V
126V - 250 V 126V - 250 V
251V - 500 V 251V -500 V

PT Secondary value confirmation

This screen will only appears following an edit of PT
secondary value.

If secondary value shown is to be corrected ,pressing
“V ~key will return back to PT secondary edit stage .

Pressing- A key sets the displayed value and
will advance to CT Secondary Value menu.
(See sectionryo)

3.2.5 .Current Transformer Secondary Value

This screen is used to set Current Transformer Secondary
Value.

The possible Values for CT Secondary arey A ands A.

Pressing” A "key Accepts present Value and advances to
RESET menu (sectionr v ).
Pressing- V "key will enter the CT Secondary Edit menu.

Current Transformer Secondary Value Edit

Pressing- V “will Scroll Value between yand.s

Pressing- A "will enter the CT Secondary Value
Confirmation menu.

CT Secondary Value Confirmation

Pressing* V "will enter CT Secondary Value Edit
Menu.
Pressing- A "will Accept present Value and

Advances to RESET menu (sectionry s ).

3.2.6 .Resets

The following screens allow user to reset the run hrs ,ON hrs No .of Interruptions
Min and Max . Values of Voltage and Current individually and all together.

Pressing the+ V "key will enter the Reset edit mode.

Pressing the- A "key will Reset None and enter to
Screen Auto or fixed selection menu.

Edit the Reset of Parameters

Pressing« V -will scroll the parameters in sequence as
Follow:

1. All : To reset All parameters,

2. Hi : To reset Max values,

3. Lo : To reset min. Values,

4. Hr: To reset Run Hrs, On Hrs,

5. Int : To reset No. Of Interruptions,

ﬂ 6. None : Not to reset any of the Parameters.

Select the desired parameter to Reset and then Press- A ."This will enter to Reset
Parameter Confirmation Screen.

Confirmation of parameter for RESET

Pressing* V "will enter reset edit menu back and
scroll between parameters as above.

Pressing- A "key will Reset the Selected Parameter .
In this case hour parameters will get reset.

Then it will enter to auto scrolling or fixed screen
selection parameter.

3.2.7 Screen Auto scrolling /Fixed Screen selection
This menu allows user to select scrolling of parameters or fixed parameters Screen.

Auto Scrolling Edit

Pressing- A "selects the present selection and
enters no .of poles selection menu (sectionr ya ).

Pressing of+ V "enters to Edit menu.

Fixed Screen /Auto Scrolling Edit.
Pressing of V *Rolls between* Yes »and- No.”

Pressing- A "enters Auto scrolling / fixed screen
Select confirmation.

Select- Yes “for auto scrolling and« No *for
fixed screen.

Confirmation of Auto Scrolling / Fixed Screen

Pressing- V "enters back to screen edit menu.

Pressing- A "confirms the selection and enters
Number of poles selection menu.

0@
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i TABLE 2 :Parameters for limit monitoring
3.2.8 No .of Poles Selection

- fl o,
This screen enables to Set No .of poles of a Generator of which RPM is to be Para;"ln:‘ter Measured Parameters | 3p4w |3P3W (1P2W -2:? rg([)]lgn; :Ig(ljut/;
measured and to which the instrument is connected to monitor its parameters. 00
None v v — —
01 \oltage L v 10 - 120% | Vnom (LN)
Selection of No .of poles of the Generator 02 Voltage L v 10 - 120% | Vnom (LN)
Pressing* V “enters into no .of poles edit menu 03 Voltage L 10 - 120%[ Vnom (L-N)
04 Current Ly 10-120%| Inom
Pressing- A “key will set the displayed number as 05 CurrentL y 10-120%| Inom
No .of poles and enter into Relay limit parameter 06 Current Ly 10-120% | Inom
selection menu (section 3.2.9). 07 Frequency 10-100%| 66HZ"
10 Voltage VL-Ly 10-120% | Vn(L-L)
11 Voltage VL-vLy 10 - 120%| Vn(LL)
E 12 Voltage VL-rL 10-120%| Vn(LL)

13 System Voltage
14 System Current

10 - 120% Vnom ”
10 - 120% Inom

No .of poles edit 24 Active Power L 10 - 144%| Nom ”
25 Active Power Ly 10 - 144% Nom ”

Pressing“ V "scrolls the number from .r to ¢. in 26 Active Power Ly 10 - 144% Nom ©
step of .y After ¥. it scrolls the number again to..x 27 Reactive Power L 10 - 144%| Nom "
28 Reactive Power Ly 10-144%| Nom "

Pressing “A” enters into No. of poles Confirmation 29 Reactive Power Ly 10-144%| Nom "
Screen. 30 Apparent Power Ly 10-144%|  Nom
Apparent Power Ly 10-144%| Nom ”

32 Apparent Power Ly 10-144%| Nom "

P 39 Sum W )system W T0- 144%  Nom °
40 Sum Var )System Var( 10 - 144% Nom

ANEN AN ENTN CNENTS IS ENP Y LS IQ LS LN AN TN ENEN LN AN ESEN
L& 3¢ 3¢ << | ><| ¢ | | K| LK KKK KL LK <] [ <
X[ X< K] <> ] [><[><| > [><| <[ K [ | ><| & ||| K] 4]

Sum VA )System VA( 10-144%| Nom "

) For Frequency 0% corresponds to 45Hz and 100% corresponds to 66Hz.
For 3P 4wire and 1ph the nominal value is V_, and that for 3P3W is V, .

1
(1
No .of poles Confirmation (2)
(3) Nominal value for power is calculated from nominal Voltage and current values.
(4)
®)

Pressing* V enters back to No .of poles edit

e Nominal Value is to be considered with set CT/ PT Primary values.
enu.

For single phase L1 Phase values are to be considered as System values.
Pressing “A” sets the number on screen, 4 in this
Case, as number of poles of generator.

Then it will enter into Relay limit parameter
selection menu ,and enter (sectionry ).

<
@
w
=

G =

>
(o]

Sys|

This screen will not appear if parameter None (..) is
Selected in previous menu.
3.2.10 Relay Limit Parameter selection (Optional) Pressing- V "key will enter trip point edit screen.

Pressing“ A "key will set displayed value as trip point
and enters into Hysteresis selection menu
(Sectionyy,y ).

This screen enables user to select Parameter for limit monitoring via a Relay.

Selection of parameter

Pressing “A” key selects the displayed parameter

For monitoring and enters trip point selection
Screen (sectiony v ).

Pressing “V” key enters Trip parameter edit screen.
Trip point edit
+denotes that the decimal point will be flashing .

The,.. s digit will scroll between . and. , s digit will
scroll from to 4 ifi.. s digit is set to..
Ifi.. s digit is set to ,y they. s digit will scroll from . to.r

Trip parameter edit screen
Thus, the trip point can be set as % of the Nominal value

Pressing “V” key scrolls the parameters one by one E Sys of selected parameter (Refer Tabler ).

as per table 2.
Selecting 00(None) disables relay function.

Pressing “A” selects the parameter and enters the

Trip parameter confirmation screen. Select the desired trip point as displayed percentage of Set range of the parameter . After

Setting LSD ,pressing- A "key enters trip point confirmation screen.
In this case displayed number 11 will select VY-B

For relay monitoring as per table 2. Trip point Confirmation

Pressing- V "re-enters the trip point edit screen.
Pressing- A "selects the set trip point and enters into
Hysteresis selection menu (sectionry,y ).

Trip parameter confirmation screen.
This screen will appear only after parameter edit.

Pressing- V "will re-enter trip parameter edit menu

Pressing- A will set the parameter for relay trip and
then it will enter the trip point selection menu
(Sectiony ).
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RAimit Switch configuration.
Arip Points.z =
Rysteresis o.% = of trip point

Bnergising Delayy :s
Be-energising Delayy :s

RAelay Energise

Q
™
'
e

™
[ Y
-

('t

—
[}
—
m |
Y
>

De-Energizing delay Edit

Pressing “V” key scrolls the display in increasing
order up to\. sec and back to. sec.

Pressing- A "key enters into de-Energizing delay
confirmation screen

Inplﬁ‘ Relay De-energise
(P
By [rm——- =Arip point
. . De-Energizing delay confirmation
k- - ) C .
Ay 1 T Bysterisis point l dt ’E
: 1 Pressing “V” key re-enters into edit screen above.
H 1 ) n g
T » Time o3 ) ) o
J 1 - = Pressing- A "key sets the displayed time in seconds
] A = = . ;
. L ' ;_ ,I_ As a delay for Relay de-Energize and exits set up
Bs Ar s e Menu ,and then enters into measurement mode.

3.2.12 Relay Tripping (Energizing) Delay

Energizing delay can be set from  to). seconds.

Pressing*: V "key enters into Energizing delay
Edit menu.

Pressing- A "key sets the displayed value as the
delay in seconds and enters into De-energizing delay
setting menu (section 3.2.14).

Energizing delay Edit

Pressing “V” key scrolls the display in increasing
order uptoy. sec and back to. sec.

Pressing “A” key enters into Energizing delay
confirmation screen

Energizing delay confirmation
Pressing “V” key re-enters into edit screen above.

Pressing« A "key sets the displayed time in seconds
As a delay for Relay Energize and enter into
De-Energizing delay setting menu (sectionr ¢ ).

3.2.14 Relay Resetting (De-Energizing) Delay

de-Energizing delay of relay can be set from  to). seconds.

)

E -

Pressing*: V "key enters into de-Energizing delay
Edit menu.

Pressing- A "key sets the displayed value as the
delay in seconds and exits set up menu entering
Measuring mode.
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This screen shows the total no .of hours the
Load is connected .Even if the Auxiliary supply
is interrupted ,count of Run hour will be maintained
In internal memory & displayed in the format
“Hours.min ."For example ,if displayed count is
005678.56, then it indicates 5678 hours and
56 minutes.

After saaaaa,04 count of run hours display will
Start again from zero.

To reset run hour count manually ,see section
Reset.(vy5)

This screen shows the total no .of hours the
Auxiliary supply is ON .Even if the Auxiliary
supply is interrupted ,count of ON hour will be
maintained In internal memory & displayed in
the format- Hours.min .”"For example ,if
displayed countis ,1¢svayr then itindicates
14678 hours and 23 minutes.

After aaa1a3,04 count of ON hours display will
Start again from zero.

To reset ON hour count manually ,see section
Reset.(rrs)

6 .Number of interruptions

This screen displays the total no .of times the
auxiliary supply was interrupted .Even if the auxiliary
Supply is interrupted ,the count will be maintained

In internal memory.

Toreset No .of interruptions count manually ;see section
Reset.(vys)

7 .Negative sign indication

/ If the segment glows it indicates negative sign of displayed parameter.

When Power factor lies in second and third quadrant,
it has’- ve sign ,so active power has'-ve sign as shown
in the phaser diagram .Also inr rd and¥ th quadrant,
reactive power is-ve . So the'-ve annunciator glows to
indicate the operation of system in respective mode as
per the Phaser diagram shown on page.).

For example in the screen shown Input values were
240V, - A and phase anglev ’hence the phase
active power is displayed with'-ve sign.



3.2.12 Hysteresis for Relay Reset

This screen appears after setting the trip point.
Pressing« V "enters into Hysteresis edit screen.

Pressing“ A "sets displayed value as hysteresis
and enters into Relay Energizing delay menu
(Sectiony r)r)

and hysteresis is set to 1.z then relay will reset at

Henceof fo =10 - 00,0,HzZ[

Hysteresis Limit Edit

Hysteresis can be set from .z to o of trip point.
Pressing- V "key scrolls the value ofy. s digit..
*denotes curser position .(the decimal point will be
Flashing) .Pressing- V scrolls the value of digit at
Curser position .
After setting value ofy. s digit pressing- A "key shifts
the curser to LSD.

into hysteresis limit confirmation screen.

Hysteresis limit confirmation

Pressing- V "key re-enter into Hysteresis limit edit
Screen.

Pressing- A "key sets the displayed value for relay
Reset hysteresis and enters into Relay energizing
delay setting menu (sectionr y,r ).

8 .Installation

Mounting of Delta is featured with easy- Clip -in "mounting .Push the meter in panel

slot (size 92 x92 mm), it will click fit into panel with the four integral retention clips on two

sides of meter.

If required Additional support is provided with swivel screws (optional) as shown in figure.

/ e \
@ B

Swivel screw

1

Retention clip for
easy mounting

Panel Thickness :

1 - 3mm for self clicking,

\ 1 - 6mm for swivel screws )

The front of the enclosure conforms to IP .s.Additional protection to the panel
may be obtained by the use of an optional panel gasket. The terminals at the
rear of the product should be protected from liquids.

The Delta Power should be mounted in a reasonably stable ambient
temperature and where the operating temperature is within the range

0to 50°C . Vibration should be kept to a minimum and the product should
not be mounted where it will be subjected to excessive direct sunlight.

Hysteresis for frequency is calculated as % of trip
point span from 45Hz. e.g. If trip point is 50%(55.5Hz)

Caution

In the interest of safety and functionality this product must be installed by
a qualified engineer ,abiding by any local regulations.

Voltages dangerous to human life are present at some of the terminal
connections of this unit .Ensure that all supplies are de-energized before
attempting any connection or disconnection.

These products do not have internal fuses therefore external fuses must
be used to ensure safety under fault conditions.

54.45Hz. [10% of (55.5 - 45 Hz) 10.5Hz is 1.05Hz

After setting the Value of LSD, pressing “A” key enters

8.1 EMC Installation Requirements

This product has been designed to meet the certification of the EU directives
when installed to a good code of practice for EMC in industrial environments,
eg.

Screened output and low signal input leads or have provision for fitting

RF suppression components ,such as ferrite absorbers line filters etc ,.in

the event that RF fields cause problems.

Note: Itis good practice to install sensitive electronic instruments that are
critical functions ,in EMC enclosures that protect against electrical performing
interference which could cause a disturbance in function.

Avoid routing leads alongside cables and products that are ,or could be ,a source
of interference.

To protect the product against permanent damage ,surge transients must be limited

to 2kV pk. It is good EMC practice to suppress differential surges to 2kV at source.
The unit has been designed to automatically recover in the event of a high level of
transients. In extreme circumstances it may be necessary to temporarily disconnect
The auxiliary supply for a period of greater than 5 seconds to restore correct operation.

The Current inputs of these products are designed for connection in to systems via
Current Transformers only where one side is grounded.
ESD precautions must be taken at all times when handling this product.

8.2 Case Dimension and Panel Cut Out

96 mm 55 mm
= i:lE l_,j
e Display Area | O I
€ <] [
(e}
8 Lo
[
iy} m, b
—»| |[«—4 mm
=42 mm—»
With optional Limit switch .
. 02mm 92mm+0.8
-’_:I 'y
| ]
N
Rl N
R z
== ()
|| o
—| j¢e—4mm Panel Cutout
[€—42 mm —»|
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8.4 Auxiliary Supply

Delta Power should ideally be powered from a dedicated supply however powered
from the signal source ,provided the source remains within it may be the limits of the
Chosen auxiliary voltage range.

8.5 Fusing
Itis recommended that all voltage lines are fitted with y amp HRC fuse.

8.6 Earth/Ground Connections

For safety reasons ,CT secondary connections should be grounded in accordance with
local regulations.

9 Connection Diagram

I VLAY JILy [VLy]ILy [ 1Ly [VIv fILv| N
1121314156 [71819]11

i I T T V7 T S (TR Y
11213141516 ]1718]19M1
Multifunction Meter (xd)

MODEL. DELTA POWER

INPUTo.: VLLs AyAssse Hz

AUX SUPPLY¥.. V..V AC.DCr, VA

SR NOw/y/ryry:
\: ORDER CODE

: DELTAPOWER-EALS

LIMIT SW.

\ T 1

3-PHASE 3-WIRE UNBALANCED LOAD
DIGITAL METERING SYSTEM (WITH EXTERNALAUX.)

3-PHASE 4-WIRE UNBALANCED LOAD

DIGITAL METERING SYSTEM (WITH EXTERNALAUX.)

O®® O0® OO @eOMOOI®ED®
18 223,
LN LN
AUX AUX
SUPPLY SUPPLY
P 1451
L1 5 L1 S s L
L2 g L2 0
3 R S 13 P 1951 é
N N
SINGLE PHASE-2 WIRE
DIGITAL METERING SYSTEM (WITH EXTERNAL AUX.)
@ OO

LN
AUX
SUPPLY
L P 1951 L
(0]
A
N D

3-PHASE 4-WIRE UNBALANCED LOAD

DIGITAL METERING SYSTEM (WITH SELF AUX) DGITALM :}"égk;;g?gf;ﬂ"}’\'{;; SELF AUX)
QOEOIODEODOB®D ® ®

134 - g .

P 1451

L1
L2
L3
N N

L P 1451

o>»0Or

o>»0r

“Note :For Measurement of parameters ,Voltage must be present
between terminal y « v (i.e .phase L) for single phase or v phase
4 wire network and between terminal 2 & 5 (i.e. phase L1-L2) or
2 & 8 (i.e. phase L3-L1) for 3 phase 3 wire network.

10 .Optional Pluggable Module

Insert the Addon

Assembly here and
fit the assembly with
the screws

Optional Limit Switch pluggable module .

11 .Phaser Diagram for sign convention of power :

Quadrant 1: 0° to 90°
Quadrant 2: 90° to 180
Quadrant 3: 180° to 270°
Quadrant 4: 270° to 360°

Capacitive i
0 degrees (+1.000) Inductive
Q‘:‘""‘“‘“' 4 Quadrant 1
_*Q 30 degrees (+0.866) +P
330 degrees (+0.866) +Q
60 degrees (+0.500)
300 degrees (+0.500) \
Import
270 degrees (0.000)—————— —¢ > 90 degrees (0.000)
xport Page  ofiy
\ 120 degrees (-0.500)
240 degrees (-0.500)
150 degrees (- 0.866)
210 degrees (-0.866)
Quadrant 2
Quadrant 3 P
P +Q
-Q 180 degrees ( -1.000)
Capacitive
Inductive
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13 .Specifications :

System

12 .Limit Switch 3 Phase 3 Wire / 4 Wire or Single Phase programmable at site

Limit switch can be used to monitor the measured parameter ( Ref.Table:2 ) in relation Inputs
with to a set limit. Nominal Input Voltage 500 V \ CRMS
The limit switch can be configured for Hi alarm & Relay Energized Relay with user w (VLA
selectable Trip point, Hysteresis, Energizing Delay & De-Energizing delay. System PT Primary Values,.. ViLto sarkViL programmable at site
System PT Secondary Values.. ViLtoe.. Vi programmable at site
Trip point:
1 i 0,
Trip point can be set in the range as specified in table 2 of nominal value for Hi-Alarm. Max continuous input 120% of Rated Value
voltage
Hysteresis: Nominal input voltage burden 0.3VA approx . per Phase (for ext.Aux .Meter)
Hysteresis can be set in the range of 10% to 50 % of set trip point. If Hi-alarm
Energized or Hi-alarm De-energized is selected then relay will get Nominal Input Current 5A AC RMS
De-energized or Energized respectively, if set parameter value is less than
Hysteresis Max continuous input current 120 % of Rated Value
Nominal input current burden > 0.2VA approx . per phase
Energizing Delay:
erg g Delay System CT primary values Std .Values ) toassa A (1or s Amp secondary)
The energizing delay can be set in the range from1 to 10 sec.
System Secondary Values) As /A programmable at site

De-Energizing Delay: Overload withstand
The De-energizing delay can be set in the range from1 to 10 sec.
Voltage input 2 x Rated Value
(1s application repeated 10 times
at\. sintervals)

Current input 20 x Rated Value (1s application repeated
5 times at 5 min. intervals)
Auxiliary Supply

P . ) . Auxiliary Supply 40V to 300V AC/DC (+/- 5%
Axample of Limit Switch configuration. DC Auxiliary Supply 12V-48Y DG ( )
Aarameter No ¢ :(Current; ) Self Powered Input Voltage Range from .z to 1.z of rated value
Avrip Points.y = (Self Powered meter is available only in 3 Phase 4W and
. . X 1 phase network. Aux input is derived from L1 phase)
Aysteresis o.% = of trip point Frequency Range 45 to 65 Hz
Anergising Delayy :s VA Burden 3 VA Approx.
Ae-energising Delayy :s DC Burden 3W Approx.

Operating Measuring Ranges

Voltage with external Aux. 10 ... 120 % of Rated Value
Relay Energise
Inp Relay De-energise Voltage with Self Auxir.z ... A+ .of Rated Value
Current 10 ... 120 % of Rated Value
Frequency 45 ..65Hz
By F====77 =Arip point
1 Reference conditions for Accuracy :
1
. . . 0 0
2y - - :_ o Hyster|S|s point Reference temperature 23C+2C
1
: 1 1 v Input frequency 50 or 60Hz + 2%
1 1 )
; T T : » Time Input waveform Sinusoidal )distortion factor. .. (
1
—h. |<— _’t !‘- Auxiliary supply voltage Rated Values., +
As Ar s Auxiliary supply frequency Rated Valuesw, +
Power factor cosg \-for active power/
sing \-for reactive power
Accuracy
Voltage %, + of range (1..z ... v.of Nominal Value)
Current% 1. + of range (.%... .of Nominal Value)
Frequency .oz + of mid frequency
Active power % . + of range (1..%....of Nominal Value)
Reactive power % .. + of range (..z... .of Nominal Value)
Apparent Power % .. + of range (1..x... .of Nominal Value)
Power factor % v.. + of unity (y.x... o.of Nominal Value)
Phase angle % .. + of range (1..z... o.of Nominal Value)
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Relay

Settable parameters as per tabley

Trip Point setting as per tabler

Hysteresis 1% to o-x of trip point ,settable ; ;

Relay energizing delay)  tor. sec settable 14 .Connection for Optional Relay Output /RS 485
Relay de-energizing delay) to. sec settable (rear view of Delta Power ) ©

Contact type single pole NO + NC ,volt free contacts

Contact ratingys. Vo A

1 .Relay Output

Influence of variations
Temperature Coefficient 0.05% /C for Current (10..120% of Rated Value) H
(For Rated value range of use 0.025% /°C for Voltage (10..120% of Rated Value)
0..50°C) COM[ NO | NC ]
Error change due to variation of an 2 * Error allowed for the reference Relay SW.
influence quantity condition applied in the test.
Display
LED 3 line 4 digits, Display height : 14mm
Annunciation of units Bright LED s from Back side of screen
Update rate Approx .seconds
Controls
User Interface 4 Keys
Standards
EMC Immunity IECr.a: irysa)
EMC Emmision IECr..0: s1vy5)
Safety IEC s14-4-v.1 permanently connected use
IP for water & dust IECs.or4
Safety

Pollution degreer

Installation categoty 1

Isolation
Dielectric voltage withstands 3.3 kV RMS 50 Hz for 1 minute
test between circuits and Between all electrical circuits

accessible surfaces

Environmental conditions

Operating temperature 0to 50°C

Storage temperature ratov+C °

Relative humidity 0..90 % RH (Non condensing)
Warm up time 3 minute (minimum)

Shock 15g in 3 planes

Vibration 10 .. 55 Hz, 0.15mm amplitude
Enclosure

Enclosure front 1Pas.

Enclosure front with seal (optional) IPss

Enclosure back IPry.

Dimensions

Bezel Size 96mm x 96mm DIN 43718
Panel cut out 92 mm Xay " mm
Overall Depth 55 mm

Panel thickness 1 - 3mm for self clicking

1 - 6mm for swivel screws

. The Information contained in these installation instructions is for use only by installers trained to make electrical power installations and
Weight 320 grams Approx. i intended to describe the correct method of installation for this product . However Company has no control over the field conditions,
which influence product installation
Itis the users responsibility to determine the suitability of the installation method in the users field conditions .Company only obligations
are those in Company standard Conditions of Sale for this product and in no case will Company be liable for any other incidental indirect
or consequential damages arising from the use or misuse of the products.

ZIEGLER INSTRUMENTS
Schnepfenreuther Weg 6, D-90425 Nurnberg, Germany. Z ie g]er

TEL. (+49)(911) 38 492 45 E-MAIL info@ziegler-instruments.com M made Redefine Innovative Metering
FAX. (+49)(911) 32 26 212 WEBSITE www.ziegler-instruments.com g‘ermany
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