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Make sure to observe the following matters of safety

» Before using this device, make sure to read these safety precautions and Instruction manual thoroughly. The

cautionary items noted herein are of the utmost importance for the safe use of this device, and should always
be strictly followed.

e Make sure that the final user receives this manual.

e This instruction manual is prepared for an electrical expert.

The following symbols have been used:

ADANGER

Failure to follow these instructions
may result in dangerous conditions,
which in turn could lead to severe
personal injury or even death.

A CAUTION

Failure to follow these instructions
may result in dangerous conditions,
which could result in moderate to
slight personal injury or damage to
equipment and facilities

-

~

Warning for possible electrification

under certain conditions.

-

~

This means prohibition. Never ignore

this indication.

£\
A\

&

Warning for possible outbreak of a

fire under certain conditions. )

N
L

-

Be sure to follow these instructions

without fail.

J

/\ DANGER

® Do not use the device on the conditions over range. Otherwise Ground-fault, Short circuit fault may occur due to
dielectric breakdown. Or explosion may occur due to a short circuit protection failure.

# Do not touch the terminals. There is a risk of electrical shock.

/\CAUTION

fire.

e An electrician expert should install this equipment.
» Inspection and maintenance should be performed by a qualified electrician and only after shutting off the electric power
and verifying that there is no voltage present. Failure to do so may result in an electrical shock.

so may result in malfunction or fire.

breaker. Failure to do so may result in fire.
e Terminal screws should be tightened periodically. Failure to do so may result in fire.

e When discard products, dispose of as industrial waste.

s Be sure to tighten the terminal screws to the torque specified in the instruction manual. Failure to do so may result in
e Do not install in areas subject to high temperatures, high humidity, dust, corrosive gas, vibrations, shocks, etc. To do so
may result in malfunction or fire.

e Install so that trash, concrete dust, iron filings or rainwater cannot get into the circuit breaker unit interior. Failure to do

When the circuit breaker trip automatically, always clear the source of the malfunction before closing the circuit
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2.1 Overview Al

As the means for displaying various measured values, l ag 35mm IEC rail

trip/alarm information, state of ACB and the like, there are

two kinds of display units. B
One (DP1) is designed for installation at the front of the ETR VT unit (VT) VT cable

and the other (DP2) is intended for installation on a (*option) (*attached to VT)
panelboard.

Both DP1 and DP2 may be installed at the same time.

B Note): Two DP2s cannot be attached together. Display (DP1)

Internal transmission cable
(*attached to DP2)

Display (DP2)

Face of panelboad

Extension module (EX1)

2.2 Product specification

The specifications of DP1 and DP2 are shown in Table 2.1.

Table 2.1: Product specification of DP1/DP2

Specifications
tme DP1 DP2
Type name DP1 DP2
Power supply Supplied from ETR "
Display Dot—matrix liquid-crystal-display with backlight
| Weight 80g | 100g?
Response time 4s or less (*In case of measuring harmonic currents: 9s or less)
Maximum transmission distance - [ 5m?
Applicable model AE-SW equipped with EX1
Operating ambient temperature | -5 to +40°C (However, the average of temperature per 24hours must not exceed +35°C)
Storage ambient temperature -20 to +60°C (However, the average of temperature per 24hours must not exceed +35°C)
Opelratlng/St’oraga max. 85%RH (no condensation) at the max. +40°C in the clean air conditions.
ambient humidity
¢ 3 X Do not use and store in atmospheres with sulfide gas, ammonia gas, etc.
Opsiating/Stormen SmbaNEY’ . | (1,S< 0.01ppm, SO,< 0.1ppm, NH.< 0.255pm)
Operating altitude max. 2000m (6600ft.)
Installation - | Panel holder plate

W 1): It is necessary to supply the power to the terminal between [P1] and [P2] of breaker’ s control circuit.
M 2): Including the weight of panel holder plate.
M 3): The standard cable length is 2m.
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2.3 Overview of display items

In Table 5.1 shown below, the available display items by DP1/DP2 are presented. As for details, see “5. Display and

operation”.

Table 2.2: Display items (1/3)

Display items 2:::;:3,? Descriptions
Bltems for measurement }

Load current each phase | instantaneous M The meaning of terms used in left column are as follows.
max. instantaneous @each phase: phase 1/phase 2/phase 3/pole N
demand (*except for Voltage)

FadsEnd . phase 1-N/phase 2-N/phase 3-N
max. phase | demand o (¥in cas'e of Volt.age)
Cocranion @ecach line: Irm.e 1-2/line 2-73/ line 3-1
= @max. phase/line: the maximum value of the each
Leakage current instantaneous 1
phase/line values
max. instantaneous | ., and @demand: approximately average of instantaneous
demand ZCT value during a demand time
max. demand @®max. instantaneous/demand:
(occurrence time) max. instantaneous/demand value since last reset
Voltage each line instantaneous @®total harmonic rms (THR):
each phase | instantaneous total value from 2™ to 20" order harmonic rms
Tk e instantanacis @total harmonic distortion (THD):
P it This value is calculated as follows.
(bacurenos tie) vT THD=THR/(fundamental harmonic rms)
: @n" order harmonic ratio:
max. phase | instantaneous This value is calculated by (n™ order harmonic rms)
max. instantaneous /(fundamental harmonic rms)
(occurrence time)

Active power total instantaneous M The all min./max. values are stored in the EEPROM
max. instantaneous of Extension module (EX1) every 2 hours.
demand
max. demand B The active and reactive energy are stored in the
(occurrence time) EEPROM of Extension module (EX1) when the power

Reactive power total instantaneous supply from Power supply module (P1-P5) is cut off.
max. instantaneous
demand vT
max. demand
(occurrence time)

Apparent power total instantaneous
max. instantaneous
demand
max. demand
(occurrence time)

Power factor instantaneous
min. instantaneous VT
max. instantaneous

Active energy (in)

Reactive energy (in) lag VT
lead

Frequency instantaneous VT

Harmonic rms current each phase | instantaneous

(total/fundamental /3"/5%"/--+/19%) max. instantaneous

max. phase | instantaneous
max. instantaneous VT
Harmonic distortion/ratio current each phase | instantaneous
(total/3/5%/---/19%) max. instantaneous
max. phase | instantaneous
max. instantaneous
Trip current LTD/STD/INST = Display the trip current when trip has occurred.
GFR G1 In case of UVT trip, however, it is not displayed.
E1 and
ER ZCT
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Table 2.2: Display items (2/3)

Display items

Required
optian L]

Descriptions

Mitems for ETR

Trip cause LTD

STD

INST

GFR

G1

ER

El and ZCT

uvT

uvT

Display the trip cause when trip has occurred.

fault cause

Trip history

(#latest 10 trips) current

date and time of occurrence

The trip information (latest 10 trips) can be displayed.

These are stored in the EEPROM. However, when Power supply
module (P1-P5) is off, any trip information are not stored.

M Note): In case of UVT trip, the trip value is not displayed.

Alarm cause PAL1 P.U.

PAL1 OUT

PAL2 P.U.

PAL2 OUT

AP

OVER

GFR

G1

EPAL

ER

El and ZCT

TAL

TAL

Display the alarm cause when alarm has occurred.

Alarm history

(¥atest 10 alarms) | Jjarm cause

date and time of occurrence

When a setting of alarm holding method is “Self-Holding”,

the alarm information (latest 10 alarms) except for PAL1 P.U.,

PAL2 P.U. and OVER can be displayed.

On the other hand, when the setting of alarm holding method is

“Auto Reset”, any alarm information are not displayed.

M Note): If the Power supply module (P1-P5) is off, any alarm
information are not stored.

Module info. main setting module

optional setting module

NP (Neutral pole protection level)

Display the kinds of module attached to ETR.

Characteristics In (CT rating)

(*DP2 only) Ir (current setting)

Ip (pre-alarm pickup current)

Ip2 (2™ additional pre—alarm pickup current)

Tp2 (2™ additional pre-alarm operating time)

AP

lu/IL (uninterrupted/LTD pickup current)

TL (LTD operating time)

Isd (STD pickup current)

Tsd (STD operating time)

li (INST pickup current)

Ig (GFR pickup current)

Tg (GFR operating time)

G1

lep (EPAL pickup current)

Tep (EPAL operating time)

1An (ER pickup current)

Te (ER operating time)

El and ZCT

In case of DP2, the setting of adjustable switches on the face
of ETR can be displayed.
As for lep and Tep settings, it is able to change from DP2,

Self diagnosis Intemnal transmission error

A/D converter error

EEPROM error

clock IC (RTC) error

main setting module error

optional setting module error

CT Connector error

MCR switch error

MCR-SW

TAL sensor error

TAL

Display the error information detected by ETR.
If these error happens, please contact your nearest
MITSUBISHI representative.

Bitems for breaker

CT rated current (In)

Phase—Wire system | 3®3W/3D4W

Connection Normal/Inverse

Display the state of breaker.
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Table 2.2: Display items (3/3)

Display items '::::::f Descriptions
Mitems for setting
Date and time year/month/day/hour/minute/second = Setting of date and time are available.
In case that the Power supply module is any one of P3, P4 or PS5,
terminal allocation for contact outputs at breaker's control
circuit terminal block can be changed.
“Output 1" to “Output 5" corresponds to the following terminals,
Contact output elements | output 1 to § P3. P4 or P5 res:%c:t:::r.‘
.Ol.ltpl.lt D-n-
@®Output 3---
@Output 4--
@Output 5-- 564
Demand time for load current = Set the demand time used for demand measuring.
for leakage current E1 and ZCT
for power (active/reactive/apparent) VT
Set the alarm holding method.
When a setting of alarm holding method is “auto reset”,
the active alarm status will retumn to normal state automatically
if load current falls below a pickup level. On the other hand,
when the setting of alarm holding method is “self-holding”,
Alarm holdiag method B the alarm status will remain until it is reset by a reseltini order
even if load current falls below the pickup level.
However, PAL1 P.U,, PAL2 P.U., OVER and TAL are always
returned to normal state automatically whether “auto reset”
or “self-holding”.
EPAL lep E1 and ZCT In case of DP2, EPAL characteristics are settable.
(*DP2 only) Tep
LCD contrast = Adjust the contrast of LCD.
Select the method of turning on the backlight.
Any one of “Auto OFF", “Always ON" or the “Always OFF" is
backlight 3 selectable. When it is set to “Auto OFF", the backlight will be
tumed off automatically if any key is not operated for 5 minutes.
After it was tumed off, if any one of keys is pressed, the light
will be turned on again.
Mltems for resetting

Trip and alarm status

Trip and alarm history

max./min, measured values

Energy consumption

Reset the active trip and alarm status.

There are the two reset methods. One is the method of using
“RESET” menu and another is the method of using a trip/alarm
occurrence screen,

Reset the trip and alarm history.

There are the two reset methods. One is the method of using
“RESET” menu and another is the method of using a trip/alarm
history screen. In this case, however, the active trip and alarm
status are also reset.

Reset the max./min. measured values.

There are the two reset methods. One is the method of using

“RESET” menu "' and another is the method of using each

max./min, display screen.

H Note): All the values except Energy consumption (Wh and varh)
are collectively reset by this function.

Reset the energy consumption (Wh and varh values).
These values are reset individually on each display screen.
M Note): These can not be reset by using the "RESET” menu.

B 1): For details about these accessories, please see “AE-SW CATALOG" or “AE-SW INSTRUCTION MANUAL "
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The names and functions of DP1 are shown below.

Also about DP2, it is the same as DP1.

Return key

It returns to the previous item.
Or, it cancels a present
setting.

LCD Display

displayed.

The data measured by Extension
module (EX1), trip/alarm information,
setting information or the like are

Enter key

It decides a selection item and
a setting value.

1 (Down), 1(Up) key

It selects an item to display.

When |, T keys are pressed simultaneously on a
pertinent screen, the max./min. values at each item,
trip/alarm history or trip/alarm status can be reset.




4.1 Dimension of Panel cutout

&

%)
The panel cutout dimensions are shown below. ‘%36 49
It can be attached to a panel of thickness 1.0 = 3.2mm. % |

@ —

Panel cutout dimensions
4.2 Attachment
Panel
Insert the Display (DP2) into the panel cutout, and fix it p /
with the panel holder plate and screw (M3 x 8). ’
The tightening torque of the screw is 0.5 N-m.
Panel holder plate
Display
unit (DP2) - @

N

4.3 Wiring

Display (DP2)

/(Back view)

Connect to

I/F-1 or I/F-2
Internal transmission cable

AE-SW ——> &
Terminal block

The Display (DP2) is connected to the terminal block of AE-SW
with Internal transmission cable as illustrated above.
M Note): Either I/F—1 or I/F2 is connectable.

E8



The protection seat is put on the screen for the damaged prevention, Please peel off it before use. LCD might displays something
by generating static electricity when you peel off the protection seat. However, it disappears after a while by a natural electrical

discharge.
Besides, the display might blinks at rare intervals by internal processing for refreshing of display.

5.1 Overview of “MAIN” menu

The display items in “MAIN"” menu are shown below.

Man T—

: Display of
Protection Enter / rn
T measured values = P.18
Alarm
Up / Down
Mam Metor Display of
IEEEEERI | Enter / Rewm characteristics < P.30
g (**DP2 only) ’
Almrrn
Up / Down
M :
— i Display of trip
T S information o P24
R RINES)
Alarm
I Up / Down
MNN Mater

Display of alarm
information

Protection Enter / Return = P26

Up / Down

Mam Protection
Trip Enter / Return Setting e P11

Alarm

Up / Down

Alarm |_Enter / Rotun_ Resetting - P.28

Display of ACB
information

S [ Enker/ Retuen |

- P29




9.2 Setting

5.2.1 Overview of settings

By using the “Set” menu, it is possible to set up the Contact Output elements ", Date and Time, Demand Time,
Alarm Hold method, LCD contrast and LCD backlight.

M 1): The contact output functions are available only when the Power supply module type is any one of P3-P5.

Man Protaction Ser e
Trip Enter ;" Date & Time ter / Retum Contact OUtpUt - P_" 3

Alarm L Demand Tima
£ : Alarm Hold

'

.

Up / Down

SET Contact Outputs

I:,".'P‘_'"__ EECNCNGE | rter / Roturn Date & Time - P.13

Demand Time

Alarm Hold

Up / Down

I SET Contact Outputs
I.H_l!ld:ﬂ_ - Date & Time Enter / Return Demand Tlme - P14
' [Demand Time |

Alarm Hold

] Up / Down

Y SET Date & Time
Fieturn Demand Time Enter / Raturn Alarm Hold - P.14
[Alarn Hold ]

Lco

duai

Up / Down

S ET Date & Time

éﬂ.ul.nm Demand Time Enter / Return LCD - P 1 5

Alarm Hold
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9.2.2 Setting specifications

Setting specifications are shown in below table.

Table 5.1: Setting specifications

Setting items Settable parameter Factory setting Descriptions
Output 1 @-@ ) | @ltems about trip LTD ¥ If trips, alarms or errors detected by ETR occur,
B s e T J’ :] JET T AT - » . . .
Output 2 1y LTD ¥/STD ¥/INST/ STD ¥ and INST | the contacts at breaker's control circuit terminal
@@ GFRY/ER®/uvT® oo, | block become active.
Output 3 mt)) @ltems about alarm PALf: ouT | Itis possible to assign two or more elements to
& D) PAL1 PU/PALT OUT/ | GFRTOrERT | o0 output. In this case, this output becomes
o Output 4 854H513") | PAL2 PUZ/PAL2OUT?/ | PAL1 OUT | active when at least ome element hac been
OVER/GFR*/EPAL %/ = occurred.
ER%/TAL?
Output 5 (564-513") | @jrem about error TALT
ERROR'?
Month JAN to DEC JAN Setting of date and time are available. Also, when
Day 01 to 31 01 confirming present date and time, this screen is
used.
N 2000 to 2099 2004
Date & Time e 008 ]
Hour 00 to 23 00
Minute 00 to 59 00
| Second 00 to 59 00
For load current 0s to 50s (*step: 10s)/ 2min Set the demand time wused for demand
Demand Time For leakage current® | 1min to 15min (kstep: Tmin)/ 2min measuring, individually.
For power 20min/30min P
Set the alarm holding method.
When being set to “Auto Reset”, the active
alarm status may retum to normal state
automatically if load current falls below a pickup
level. On the other hand, when being set to
: “Self-Holding”, the alarm status may remain until
Alarm Hold Auto Reset/Self-Holding F\uto Hemet: it is reset by a reset order even if load current
falls below the pickup level.
However, PAL1 P.U., PAL2 P.U., OVER and TAL
are always returned to normal state
automatically whether “Auto Reset” or
“Self-Holding”.
Adjust the contrast of LCD.
Contrast 3/-2/-1/0/+1/+2/+3 0 “+3" is the deepest and “~3" is the lightest.
Select the method of turning on the backlight.
Any one of “Auto OFF”, “Always ON" or
LCD “Always OFF” is selectable. When it is set to
Backlight 2:‘“‘ 0';':';’:'““‘ ON/ Auto OFF | “Auto OFF”, the backiight will be tumed off
ways automatically if any key is not operated for 5
minutes. After it was turned off, if any one of
keys is pressed, the light will turn on again,

i) I I represents the mark of breaker's control circuit terminal block.

M2): The contact output for PAL2 PU and PAL2 OUT are selectable only when Optional setting module type is 2" additional pre-alarm (AP).

M 3): The contact output for LTD and STD are not selectable when Main setting module type is WB relay (WB1/WB2).

W 4): The contact output for GFR is selectable only when Optional setting module type is Ground fault protection (G1).

M 5): The contact output for EPAL and ER are selectable only when Optional setting module type is Earth leakage protection (E1).

M6): The contact output for UVT is selectable only when Under voltage trip unit (UVT) is equipped.

M 7): The contact output for TAL is selectable only when Temperature alarm (TAL) is equipped.

M 8): The demand time setting for Leakage Current (Ig) is not available when Optional setting module type is not Earth leakage protection (E1).
In this case, “—" is displayed and “CHANGE?" is not appeared.

M 9): The demand time setting of Power (P) is not available when VT unit (VT) is not equipped.

In this case, “—" is displayed and “CHANGE?” is not appeared.
W 10): The element for ERROR is assigned between and @ (fixed). However, it can also be assigned to any output 1 to 5.
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9.2.3 Setting of contact output

Sample flow for contact output setting is shown below.

Contact Output 2

Enter / Roturn

Output 3

Output 4

Up / Down

Output 1

Cutput 3
Output 4

| Enter / Return |

Seecr v mzm———
Output 1 PAL1 OUT
PALZ PU
PALZ OUT
T
| Up / Down
Seecr o uvr
Output 1 TAL
[ OK ]

same as above

5.2.4 Setting of date and time

Sample flow for date and time setting is shown below.

B Note):

Choose the elements by “Up” and “Down" key, then press
“Enter” key, and ¢ is displayed (if “Enter” key is pressed
once again, ¢ will disappear).
After displaying ¢ on all the elements that should be set.
choose “OK” in the lowest line and press “Enter” key.

Confirmation screen
- P.32

The present date and time should be set before using. Moreover, whenever power supply of Power supply
module (type: P1-P5) is turned off, it should be set again after supplying power. Unless this setup is
properly performed, the occurrence time of the trip/alarm and the measured min./max. values cannot

display correctly.

Select values by Up/Down key

Select values by Up/Down key

Date : APR- 017 2008 Enter / Ruturn Date . APR- 01 EIEEE Enter / Returmn Date . [EERN.- 017 2005
Time 00: 00 : 0O Time : 00: 00 oo Time : 11: 0§ as
pHANGE 7 ]
Select values by Up/Down key * Select values by Up/Down key
CHANGE CH&NGE CHMGE
Date - APREN ~ 2005 Ertter / Return Date : APR. 01.” 2005 Enter / Raturn Date : APR-00 .~ 2005
Time : 00: 00 : 0O Time : [f: 00 : 00 Time : 10 | 00

Select values by Up/Down key

Enter / Retum

CHANGE
Date APR 00 2008
Time - 10- 10 - NS

Enter / Return

Confirmation screen

Select values by Up/Down key

= P.32
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5.2.5 Setting of demand time

Sample flow for demand time setting is shown below.

Enter / Heturn

Entar / Return

CHMGE Demand |

15

[min]

Entar / Return

Select values by Up/Down key

S L
EY Is
P
Demand Time :
10min Frinnce~]
Up / Down
S I
ET b Ig
P
Demand Time
10emin EHance =]
] Up / Dawn
S 1
ET e
» P
Demand Time
10min LHANGE 2 |

Enter / Raturn

C HANGE Demand lg

10
[s]

Entar / Raturn

Confirmation screen
- P32

Select values by Up/Down key

C HANGE Demand P

[min]

Entar / Return

Confirmation screen
- P32

Select values by Up/Down key

5.2.6 Setting of alarm holding method

Sample flow for setting of alarm holding method is shown below.

Ser

Alarm Hold

Auto Reset

Enter / Return

"
"
"
'
'
'
'
'
i
"
"
'
'

CH.ANGE Alarm Hok

Selt—Holding

Up / Down

C HANGE Alarm Hole

Auto Reset

Enter / Return

|_Enter / Retwm _|

Confirmation screen
- P.32

Confirmation screen
- P32

Confirmation screen
- P.32




9.2.7 Setting of LCD

Sample flow for setting of LCD contrast and LCD backlight is shown below.

Ser (T— Ser
Backlight * | Enter/Rewm | Contrast Ener / Retem | CONTirmation screen
- O00DOwmO0O0 + - P32
Up / Down Change contrast by Up/Down key
Ser Contrast Ser Chance Backlight
EISOMIN | Enter / Rewn | Backiight : / Rturn ENENGEEN | evesmes | CONfirmation screen
Aere. ON - P.32
Auto OFF [CrANCE ] Always OFF

"
'
"
'
'
1
: Up / Down
'
'
i
'
i

CHINGE Backlight
Auto OFF Emer/ e | CoONfirmation screen
pEL [Always ON - P.32

Alwaya OFF

' Up / Down

CHANGF. Backiight
{Retum Auto OFF ener s e | CONfirmation screen

Aways ON - P32
[Always_GFF]




9.3 Display of measured values

5.3.1 Overview of measured values

By using “Meter” menu, it is possible to monitor Load Current (1), Leakage Current (Ig) ", Voltage (V) ?,

Power (P)?, Power Factor (Pf)?, Energy (E)?, Harmonic Current (HI)? and Frequency (Hz)?.

M 1): Earth leakage protection (E1) is needed.
M2): VT unit (VT) is required.

| _Enter / Feturn |
v

......

E-16

| ———
: —fmer/ fetan Load Current
v
Powar
Up / Down
Merer 1
[N | Erier/ Retorn Leakage Current
v
Pawar
Up / Down
Merer 1
< e Voltage
i
Pawer
Up / Down
Merer I
s Enter / Return Power
v
[Fower ]
l Up / Down
METER lg
Enter /
Y e Been | Power Factor
Power
e
Up / Down
Meer v
Powar Enter / Return Energy
Pf
[Eceray |
1 Up / Down
Merer Power
Pt Entar / Retumn Harmonic
Eneray Current
L [Harmonic ]
} Up / Down
METER P
Energy Enter / Raturn Frequency
Harmaonic
fhe ]

= P.18

- P.19

= P.19

= P.20

= P.21

- P.21

- P.22

- P.23



5.3.2 Display specifications of “Meter” menu

Display specifications of “Meter” menu are shown in below table.

Table 5.2: Display specifications of “Meter” menu

2ee-Wi )
Items (accuracy) Measurement range Display 2 e syetém Cut off
303w 304w
Load Current ® ok x [A] (In < 500A)
Oto2dln @ =000 b o9 o® 20%5
(£2.5%%) wrkek [A] (In = 500A)
laake rrent 8. 10
(+1 5:;3‘; 0 to 2xI A n_max *okkk [A] (o) O 3.0%9
Voltage * & 1" line 0to 725 sk [V] (@) ®) 10v
(£2.5%7) phase 0 to 420 #ek (V] x 9 (0] 10V
- -4 3x(2xIn)x 725 (=) aolekx [kW] (In < 1000A)
Buve to v 3x(2xIn)x725 [E—— (In > 1000A) o o 20%
Power *- 811! 3 =y 3x(2xIn)x 725 (=) weekk [kvar]  (In < 1000A)
reactive i (@] O 20%%
(1:2.5%”} to -fo{hIn}x?Zﬁ =) [P [kvar] (In > 1000A)
apparent |0 to 4 3x(2xIn)x725 AIVAT O < 1000A) O O 20%%
#krkk [KVA]  (In 2 1000A)
B Factor 7.1 -0.999 to -0.001 LEAD * Aokok
e Nl 0.000 _ 0.000 | o o -
0.001 to 1.000 LAG * Aok
Energy ¥ ' active 0.000 to 99999999 stk ek [MWh] (@] (@) 04%%
(£2.5%7) reactive | 0.000 to 99999.999 stttk 2% [Mvarh] o o 0.4%9
Harmonic Current ® 1 | rms 0 to 2xIn sl o] i) o o | 20
(+£2.5%) wrpek [A] (In = 500A)
distortion | 0.0 to 200.0 Hokk ok [%] oY on” =
Frequency 'V (£25% %) 45 to 65 #x [Hz] (@) (®] -

W1): “O" and “ %" represents “available” and “not available”, respectively.
M 2): Including the accuracy of ZCT.
M 3): When using at 3¢ 3W system, the apparent power is calculated by (V73/2) X (I1 X V12 + 13 X V23). Therefore, the accuracy may not be
ensured in the unbalanced circuit.
M 4): Rated voltage of measurement is 440V. Rated power and energy of measurement is ¥ 3 X In X 440V. Rated earth leakage current of
measurement is 1A n_max (=10A), Rated power factor is 90 degrees.
W5): Accuracy and cut off are defined as percentage of rated value.
M6): Accuracy is defined as percentage of true value.
W 7): Power factor is measured for only fundamental wave. A waveform distortion is not included for power factor calculation.
M 8): When these measured values exceeds the measurement range, the numeric value changes into blinking.
M9): When system is 3® 3W, measurements for load current in neutral (IN), phase voltages (VIN/V2N/V3N) and harmonic current in neutral
(HIN) are not available. In this case, “—" is displayed in the numerical value display area.
W 10): The leakage current metering is available only when the Optional setting module type is Earth leakage protection (E1). When the E1
module is not attached to ETR, “—" is displayed in the area of numeric value.
W 11): These items cannot be measured when VT unit (VT) is not equipped. In this case, “—" is displayed in the area of numeric value.
M 12).. Load current and harmonic current in neutral are caleulated by vectorial sum of currents in all other line (L1+L2+L3). Therefore, the
value is not displayed when passing the current through only N pole.
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5.3.3 Load Current

@ Display item:
Olnstantaneous values (numerical/bar graph)

©Demand values (numerical/bar graph)

©Max. instantaneous values (since last reset)
©Max. demand values and occurrence date & time (since last reset)

I_ finstant | I Inst Ii= 5432
Demand Enter / Return = 10011
Max Instant H Ia= 4890
Max Demand E [A] IH: o —, —
Up / Dewn "r I Up / Down
E Iu
1) _,Lma vt
------ ==
3
H
I Instant lows L= 5432
ENNETENN | Eoter / Retum l= 10011
Max [nstant :" DT= l;': 48 90
Max Demand : (A" e ag7
Up / Down E | Up / Down
E I IL
iﬂ_-w “‘M1 100%
== |
H
*
_I_ Instant I hl:‘-:: L= 5432
Demand Enter / Retuem I:= 10011
o l= 4890
Max Demand [A] = 987
Up / Dovn *
I_ Instant I e I‘l= 5432
Demand Entar / Ruturmn I== 10011
Max Instart DT= 13= 4890
[Vias Domand] A I 987

Enter / Retum

When “Up” key and “Down” key are presh

simultaneously on % marked screens, all max. load
currents (all the values displayed on % marked
screens) can be reset.
B Note):
Max. load currents can also be reset by using
“Reset” menu. However, in addition to the max.
values of load current, all other min./max. values

Max
Domd

10011

DT=12min
[A]

Max Phase

12:00:00
APR/23/2005




5.3.4 Leakage Current

@Display item:
@Instantaneous value

©Demand value

©Max. instantaneous values (since last reset)
©Max. demand values and occurrence date & time

(since last reset)

/V;n “Up" key and “Down” key are pressed
simultaneously on W marked screens, all max. leakage
currents (all the values displayed on % marked
screens) can be reset.
M Note):
Mazx. leakage currents can also be reset by using
“Reset” menu. However, in addition to the max.
values of leakage current, all other min./max. values

\are also reset together in this case.

5.3.5 Voltage

@®Display item:

@Instantaneous line and phase values
©Max. instantaneous line/phase values
and occurrence date & time (since last reset)

|<

Max [nstant

Up / Dewn

R | Erter / Retun
v H

'
Power )

‘

]

]

]

'

'

i

:Rﬂum

Finst

Demd

Max lnst
Max Demd

Up / Down

L
10.0

DT=12min
[a]

Inst

Max Inst
Max Demd

*

l Up / Down

L
43.0

[A]

Inst

Damd
FMax Inst
Max Domd

*

Up / Down

L
100. 0

DT=12min
[al

Inst

Damd

Max Inst
PMax Demd

12:00:00
APR/23/2005

@n “Up" key and “Down” key are pre®

|<
E

simultaneously on % marked screens, all max.
values (all the values displayed on % marked

Max. values can also be reset by using “Reset”
menu. However, in addition to the max. values of
voltage, all other min./max. values are also reset

L

V Inst 'PL:::-I
Vie= 99
Vaa= 100 screens) can be reset.
vl V3!= 100 .Note):
Up / Dewn
V st el together in this case.
Vin= ag
Van= 100
vl Vav= 100
* *
V Max b:i::“ V ):'-: Max Line
Viz= 99 Enter / fletum
Vaa= 100 100
w1 Vai= 100 (v] APR33,2008
* e *
Vil PPhase V b M P
Vin= 99 Enter / Rsturn
Ven= 100 100
vl Van= 100 Iv) APR:!ZZSE:DOQ?




5.3.6 Power

@Display item:
©@lnstantaneous values
©Demand values
©Max. instantaneous values (since last reset)
©Max. demand values and occurrence date & time
(since last reset)

*1
M P
_F'_ Instant ._p_h.:L 2
Demand Em..rllhturn 1 00 1 .l
[Max instant | !
Max Demand : [kw]
Ugp / Down E *2 Up / Down
' M P
: Q ;g
eet 90. 0
' [ bevar )
E *3 Up / Down
h M P
1 S h':t ’o
' s
He
fenl 10011
[kval
’11
M 13
P Instant P p_-; g
Demand EmcrrlRﬂu'n 1 001 1
Max Instant ]
I' DT=12min 12:00:00
[Maz Damand | i [kw] APR/23/2005
L}
1
4 Up / Down
i owa |
: i@
' M B
H Q  oema »
'Ra
L 14600
! DT=12min 12:00:00
' [ kvar ] APR/23/2005
E *3 Us / Down
| S Max P
g | &
|Rat
M.l 10011
OT=12min 12:00:00
[kva] APR/23/2005
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£ Cr— P 'a
Demand Erter / Return 1 000 3 A
Max Instant \ 8
Max Demand h [Ww]

U / Down ; Up / Down
V
L}
: Q v pg
! s
M-l 123 4
' [ kevar]
E I Up / Down
H S Inst :
:M s
el 1023, 4
[kva]
P Instart P bema .:
s
EIMITENE | Eote / Reten 1000. 3
Max Instant ) ’
) DT=12min
Max Demand H (W]
Up / Down :' Us / Down
i
\ Q Damd ’:
] s
o 123: 3
E OT=12min
' [ kvar]
E Ug / Down
: S Demd :
o s
&l 1023. 4
DT=12min
[kva]

When “Up” key and “Down” key are p&

simultaneously on % 1 marked screens, all max. active
power (all the values displayed on %1 marked screens) can
be reset In a similar way, when two keys are pressed on
% 2/%3 marked screens, all max. reactive/apparent power
can be reset.
B Note):
Max. values can also be reset by using “Reset” menu.
However, in addition to these values, all other min./max.

\values are also reset together in this case. /




5.3.7 Power factor

@Display item: X
@Instantaneous value Pi st
©Max. instantaneous value (since last reset) ws 0. 890
©Min. instantaneous value (since last reset) Min wo 0.510
Max we 0.420

When “Up" key and “Down” key are pressed
simultaneously on % marked screen, min. and max.
value can be reset.

W Note):

Min./Max. values can also be reset by using
“Reset” menu. However, in addition to these
values, all other max. values are also reset
together in this case.

5.3.8 Energy

®Display item: *!
©Active energy E [Acive ] EP_
©Lagging reactive energy Fowokies —Emec/Bawm | 23456, 800
©Leading reactive energy
[wh ]
Up / Down A
E Active EQ_ *Lefo
O | 56. 890
N T
c ae e
i | EQ R
e 234. 890
[ Mvarh 1

When “Up” key and “Down” key are pressed
simultaneously on %1 marked screen, active energy can
be reset. In a similar way, when two keys are pressed on
% 2/% 3 marked screen, lagging/leading reactive energy
can be reset

W Note):

Energy can not be reset by using “Reset” menu.
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5.3.9 Harmonic Currents

@Display item:

@Instantaneous rms values " M 1): total/fundamental/3™/---/19th
OlInstantaneous distortion ? (numerical/bar graph) M 2): total/3/5%/-+ /19"
©Max. instantaneous rms values " (since last reset) M 3): Max. value of distortion is defined as a value
©Max. instantaneous distortion ¥ (since last reset) where the rms value is maximum.
HI Praiarrr=] HI st CrTEESE HI it
Max Instant Entar / Ruturn Phasa 2 Enter / Return 3345 i
5 o : 78. 8 «
K Phase N : Tatal
Up / Down I. Up / Down EI I Up / Down
: Mva | ey | H: e
; m— e 134&%
E Phasa N E Ist
‘:' Up / Down i ] Up / Down
: ] P —_ ; HI: b :
i Phase 2 HE ::_R_lw__ 945 A
g (T — ] 58. 8 »
: Phasa N I' ard
j Up / Down E : Up / Down
.E HI 10t Phase 1 HI net
E S R 145 ,
E Phass 3 8. B i
! [Prasen | Toth
E ] Up / Down *
[ Hibk s Bl ciowee
ot _ Phase 3 | Entar / Botum. _| 3345 .
Pheael 78. 8
[iias Phase | | Total
:: * | Up / Down
: HI 1t s Pl

Pur | 1345,

B

Gh:ﬂ “Up" key and “Down” key are pressed

simultaneously on Y% marked screens, all max. E * | ity
values (all the values displayed on % marked H HI Max Phass
screens) can be reset. ' L L
M Note): Wstum__ 945 .
Max. values can also be reset by using “Reset” : 58. 8 .
menu. However, in addition to these values, all ’ £
other min./max. values are also reset together in 1 T
Qs case. ] * o o
: HI N Max Phase
fewn 145 .
8.8«
18th
*
ﬂ_ Instant
——— same as above
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5.3.10 Frequency

@Display item:
©lnstantaneous value H: inst

60

[Hz]
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9.4 Trip information
9.4.1 Display specifications of trip information

The display specifications of trip information are shown in below table.

Table 5.3: Display specifications of trip information

Items (accuracy) Measurement range " Display
#rkkk [A]  (Measured value < 20000A)

*x% [kA] (Measured value > 20000A)

LTD/STD/INST (%=20%2) | 0 to 20xIn

ER (+20%2) 0 to 2xIAn_max sk [A]
GFR (£20%?) 0 to 2xIn wokbokk [A]
ujv-r 3) = o

M 1): When these measured values exceeds the measurement range, the numeric value changes into blinking.

M 2): Accuracy is defined as percentage of true value.
M 3): In case of UVT trip, the tripped value is not displayed. (Trip cause and occurrence time are displayed.)

9.4.2 Display of trip information (auto display)

When a trip occurs, the trip occurrence screen is displayed automatically and backlight color changes into red.
This screen may remain until it is reset.

The ways to reset its tripped state are:

©Selecting “YES” on the reset execution screen as shown in sample below.

©Pressing “Up” and “Down” key simultaneously on ¥r marked or % marked screen as shown in sample
screen on page 25.

©Selecting “Trip/Alarm Status” or “Trip/Alarm History” in “Reset” menu.

©Pressing a reset button on ETR.

©Shorting the alarm reset terminal and at the control circuit terminal block.

@®Display item:
©Trip cause
©Tripped value
©O0ccurrence date and time

When “NO" is selected on the reset
execution screen, the screen returns to
screen which was being displayed before
occurrence of trip. In this case, the tripped
state remains active until it is reset
(Backlight color also remains red.)

If trip ocecurs, this screen
is displayed automatically.

INST -
-Tm—p Reser OK 7 Retumns to screen which
Pross any key Enter was being displayed
23. 8 ¥ before occurrence of
12:00:00 H Trip

kA ] APR/23/2005 ' YES

: | Up / Dawn

'

' ?

: Reser OK 7 Now Urpanne Returns to screen which

'Return _ | NO Enter was being displayed

before occurrence of
ey Tri
YES P
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5.4.3 Display of trip information

In this menu, trip status and history of latest 10 trips are displayed.

@Display item:

©Trip cause
OTripped value - ) When “Up" key and “Down” key are pressed
©O0ccurrence date and time simultaneously on ¥ marked screens, the active
trip state can be reset In this case, however, in
addition to this, the active alarm state will also be
reset together.
HNote):
The active trip state can also be reset by using
“Trip/Alarm Status” in “Reset” menu. In this
case, in addition to this, the active alarm state
will also be reset together. )
7
Moy Wetar Trr Lrrr— Tae Mot
Protaction Enter / Return History Enter / Return
o2 v— :
Alarm E
E’ l Up / Down %
E TR:P Status TRTP . g; ETSDT
: 03. LTD
iRetun | GEETEE | Enter / Rown 13.8 o6
' 12:00:00
1 [kAl APR/23/2008
E' * Up / Down
Tre » 02 ST
o S
i 18345 >
- 12:00:00
! LAl APR/23/2005
When “Up” key and “Down” key are pressed E I Up / Down
simultaneously on % marked screens, the trip . * 1
history (all the history displayed on % marked E Toi 07. —
screens) can be reset. However, in addition to this, ' ==
trip history, active trip state, active alarm state and ‘Return | —_— b—
alarm history will also be reset together in this case. .
ENote): s

The trip history can also be reset by using
“Trip/Alarm History” in “Reset” menu. In this
case, in addition to this trip history, active trip
state, active alarm state and the alarm history will

leo be reset together.
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5.5 Alarm information

9.9.1 Display of alarm information (auto display)

When an alarm occurs, the alarm occurrence screen is displayed automatically and backlight color changes into red.
When the alarm holding method is set to “Auto Reset”, the alarm screen will return to screen that was being
displayed before occurrence of alarm if load current falls below a pickup level. On the other hand, when the alarm
holding method is set to “Self-Holding”, the alarm screen will remain until it is reset by reset order even if load
current falls below the pickup level ",

M 1): Pre-alarm pickup (PAL1 P.U.), 2" pre-alarm pickup (PAL2 P.U), Overload (OVER) and Temperature alarm
(TAL) are always reset automatically whether “Auto Reset” or “Self-Holding”.

The ways to reset these alarm states are:

©Selecting “YES” on the reset execution screen as shown in the sample below.

©Pressing “Up” key and “Down” key simultaneously on ¥ marked or % marked screen as shown in sample
screen on page 27.

©Selecting “Trip/Alarm Status” or “Trip/Alarm History” in the “Reset” menu.

©Pressing the reset button on ETR.

©Shorting the alarm reset terminal “RS1” and “RS2” on the control circuit terminal block.

@®Display item:
©Alarm cause
©O0ccurrence date and time

When “NO” is selected on the reset
execution screen, the screen returns to
screen which was being displayed before
occurrence of alarm. In this case, the
alarm state remains active until it is reset.

When the alarm holding method is
set to “Auto Reset”, the reset
confirmation screen is not
displayed. It retumns directly to

screen that was being displayed

—

IF- Al oociirs hiE saraan before occurrence of alarm. (Backlight color also remains red.)
is displayed automatically.
PAL1 PU
Avsam PAL1 ouT Reser OK ? Retumns to screen which
Press any hay Enter was being displayed
Y NO before occurrence of
' Alarm
T Frie : 1008 : YES
: Up / Down
2
Reser OK 7 Now Uroanna Returns to screen which
When OVER alarm occurs, NO e :::u?em::cﬁ:rz:::dof
the remaining time to LTD - Alsrm
trip is displayed.
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5.5.2 Display of alarm information

In this menu, alarm status and history of latest 10 alarms ¥ are displayed.

It is possible to check about:

©Pre-alarm pickup (PAL1 P.U.)
©Pre-alarm output (PAL1 OUT)
©Overload (OVER)

©2" pre-alarm pickup (PAL2 P.U)"
©2™ pre-alarm output (PAL2 OUT)"
©Ground fault alarm (GFR) 2.
©Earth leakage pre—alarm (EPAL)?
©Earth leakage alarm (ER) ¥
©Temperature alarm (TAL) ¥

W 1): 2" additional pre—alarm (AP) is required.
M 2): Ground fault protection (G1) is required.
M 3): Earth leakage protection (E1) is required.
M4): Temperature alarm (TAL) is required.

W5): When the alarm holding method is set to “Auto Reset”, any alarms are not stored in EEPROM
and cannot checked the history of alarms in “alarm history” menu.

When the alarm holding method is set to “Self-Holding”, all alarms except for PAL1 P.U.,

PAL2 P.U. and OVER can be stored in EEPROM and can be checked in “alarm history” menu.

@®Display item:
©Alarm cause
©0ccurrence date and time

A\*‘h:n “Up" key and “Down” key are prassh

reset together.
ENote):

will also be reset together.

simultaneously on ¥ marked screens, the active
alarm state can be reset. In this case, however, in
addition to this, the active trip state will also be

The active alarm state can also be reset by using
“Trip/Alarm Status” in “Reset” menu. In this
case, in addition to this, the active trip state

P

b g
Mam N AcLarm [Status____| Avsam —
Protection Enter / Returmn History Enter / Returmn
Trip i
EI Up / Down e
E Avan suus Aven 53 X our
Iretum__ G | oo/ Fetur o3 &R
: APRI332008
; i Up / Down
A 01. OVER
i H LARM ) 02. PAL1 OUT
Ah:n “Up" key and “Down” key are pressed o ga E;AL
simultaneously on Y% marked screens, the alarm femssse
history (all the history displayed on % marked i 1%:00:10
screens) can be reset. However, in addition to this, ! APR/23/2008
active trip state, trip history and active alarm state will ! T T,
also be reset together in this case. E |_$ |
HNote): ' P
The alarm history can also be reset by using ’ FALARM gg_- =
“Trip/Alarm History” in “Reset” menu. In this case, \Retum_ » 10—
in addition to this, active trip state, alarm history and
active alarm state will also be reset together. Cenme
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5.6 Resetting

Reset items and flowchart are shown below.

Table 5.4: Reset items

Resetting items

Description

All Metering Values

Resets all min./max. metered values.

However, active and reactive energy are not reset.

Trip/Alarm Status

Resets active trip status and active alarm status.

Trip/Alarm History

Resets all trip and alarm information.
(active trip status, active alarm status,
trip history and alarm history are all reset.)

Alarm

Set

:
:

Z— : Trip./ Alarm Histary
:

Reser
Entor £ Foturn_ [l Matering Vaiuee |

Trnp Alarm Status

U / Dewn

Reser
\Retum All Metering Values

v
'
Ir Trip.~ Alarm History
'
0
'

Up / Down

RE.SET

Return All Matering Values

Enter / Return

| _Enter / Return |

Enter / Return

Confirmation screen
- P.32

Confirmation screen
- P.32

Trip Alarm Status

E-2
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5.7 Display of ACB information

The display items and flowchart are shown below.

Table 5.5: Display of ACB information

|_Enter / Return

it

View setting Moduls

Main tows1

Optional Gl

Display items Descriptions
System Displays phase-Wire system (3®3W/3®4W) and Connection (Normal/Inverse).
Module Setting | Displays the type name of Main/Optional setting module attached to the ETR.
Option | Displays the installed option modules with “v " mark.
CT Displays the CT rated current (In).
Displays the following errors detected by ETR.
©)Internal transmission error
©A/D converter error
©EEPROM error
©Clock IC (RTC) error
ERACR ©Main setting module error
©Optional setting module error
©CT Connector error
©MCR switch error
©TAL sensor error
Man Alarm View T View system
Seot Enter / Return Module Entar / Rsturn Jpaw
Resat » cT MNormal
¥ Conneation
TE— H Error
E Up / Dewn
View o View woie  prammm
tReturn_ O | e e Option
: cT :
1 Error E
E Up / Down i Up / Down
E |: VIEW Module Seatting
' 0 e e Enter / Return
1 "Rsturn_ [Critien |
E View Sysism View or
I:R_l!.u:n_ = Module Entor / Return Rated Current : 20004
: L
| Error
E Up / Down
; Vi e Exnon o
:l}_-lu:ﬂ_ L Module Entar / Raturn
cT
[Eror |
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9.8 Characteristics setting (*DP2 only)

By using Display for panelboard (type: DP2), it is possible to check the status of adjustable switches on the face of

ETR from outside a panelboard.
In addition, if Earth leakage protection (E1) is equipped, the earth leakage pre—alarm (EPAL) pickup current (lep) "
and operating time (Tep) " can be changed by DP2.

B 1): Factory setting is OFF. Therefore, when EPAL function is used, the setting should be change before using.

9.8.1 Display of characteristics

@Display item:
©@Characteristics (numerical/curve)
M

S | Erter / Rotun
.

1i

H 1
; Il oom I
\Return__ =135.0s »TR2
-
12t
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9.8.2 Setting of earth leakage pre—alarm (EPAL) pickup current (Iep)

Earth leakage pre—alarm pickup current (lep) can be set in this menu.
If earth leakage current exceeds lep, EPAL will occur after the operating time (Tep).

@ Available setting range: 0.0 V/0.5A/0.6A/0.7A/+-/1An?
Setting step: 0.1A
W 1): When lep is set to 0.0, the EPAL function is disabled.
(¥Factory setting is OFF. Therefore, when EPAL function is used,
the setting should be change before using.)
M 2): lep cannot be set exceeds the earth leakage pick—-up current (1A n) that
is adjustable switch on the face of Earth leakage protection (E1) module.

fan Change 1o CHaNGE 1ep
(31
0.9A T:: Enter / Raturn Entar / Return Enter / Retum
|— 00. ofl. 8

(Al (A
Select values by Up/Down key Select values by Up/Down key
CHANGE lep
Ertsr / Ratinn Confirmation screen
@1.8 - P32

[a]
Select values by Up/Down key

5.8.3 Setting of earth leakage pre—alarm (EPAL) operating time (Tep)

Earth leakage pre—alarm time operating (Tep) can be set in this menu.
If earth leakage current exceeds lep, EPAL will occur after the operating time (Tep).

@ Available setting range: 0.1s/0.2s/+--/3.0s
Setting step: 0.1s
B Note): When lep is set to 0.0, “CHANGE?” is not displayed and the Tep cannot be changed.
(*Factory setting is OFF. Therefore, when EPAL function is used,
the lep setting should be change before using.)

Te CHINGE Tep CHANGE Top
1.00s ){'g: Enter / Asturn Enter / Retum Enter / Retum
l—, 1. Ofg 1. o

(Al [A]

Select values by Up/Dawn key Select values by Up/Down key
CH}WGE Tep
Enter / Return Confirmation screen
B. 50 - P32
[al

Select values by Up/Down key
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5.9 About confirmation screen

5.9.1 Confirmation of change

When changing a setting value, the confirmation screen as shown below is displayed.
“NO” is chosen when not permitting change, and “YES” is chosen when permitting change.

?
Save Cranaes 7 Retumns to screen which

. Enter / Return \ Enter was being displayed
Each setting screen =] bakore oherae
(Change is not completed)

i
; YES
i
H Up / Down
'
2
3 Save Chances 7 Now Urpanna . Roturns 26 scieen which
‘Return | NO Entar was being displayed
before changing
(Change is completed)

5.9.1 Confirmation of reset

When resetting some data, the confirmation screen as shown below is displayed.
“NO” is chosen when not permitting reset, and “YES” is chosen when permitting reset.

2
Reser OK 7 Retumns to screen which
. v / Retur E was being displayed
Each resetting screen — ’:R R NO — before ch‘ang[n!
: YES (Reset is not completed)
E ’ Up / Dawn
L]
'
; ]
' Reser OK Now Uroanne Returns to screen which
iRaturn _ NO |__Emer | was being displayed
before changing
(Reset is completed)
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Couniry / Region Company Address Telephone
Australia Milsubishi Electric Australia Ply. Lid 348 Victoria Road, Rydaimere, N.S.W. 2116, Australia 612-9684, 7586
Belgium Emac S.A Industrialaan 1, B-1702 Grool-Bijgaarden, Belgium. 32-(0)2-4810211

Vle. Agua Sanla 4211 Casilla 30-D (P.0. Box)
Chile RHONA S.A. Nl Dot Mar: Ciks (32)-320600
AYODEN AUTOMATION (SHANGHAI) LTD. &' '“Bm”'am amlodwmuam 021-6475-3228
China Shanghai Everbright Convention & Exhibition Cenler
SHANGHAI SETSUYO TRADING CO.LTD. | Room2306. Block D. 80, Cao bao Rd., Xuhui District Shanghai, | 021-6432-6698
P.R.China
Colombia Proelectrico Repmsentadonu S.A gggn:,‘;ma?c‘?a U.1.C.- Medellin. 574-235-00-28
Denmark Louis Poulsen CO. A/S E_unlrﬂvai 32, DK-2670 Greve, Denmark. 45-{0)43-95-95-95
8 Rosloum Sireel Garden Cily, APT. 5,
Egypt CAIRO ELECTRICAL GROUP P.O. BOX: 165-11518, 20-2-7961337
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