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1.Introduction

1.1

Application

The ND1 Power Quality Analyzer is destined for the measurement and analysis of
3-phase, 3 or 4-wire power network parameters, in balanced or unbalanced
systems.

1.2.

Analyzer Features

Following features characterize the ND1 Power Quality Analyzer:

Measurement and recording of electrical energy quality parameters in
accordance with the EN 50160 standard and more than 300 other
parameters of 3-phase power networks

LCD TFT 5.7” color screen, 320 x 240 pixels, with a touch panel for the
analyzer service.

Intuitive operating by means of the touch screen and graphic user’s friendly
interface based on the MS Windows.

Exchangeable CompactFlash external memory with capacity up to 4 GB.

Communication interfaces: Ethernet 10 Base-T, Modbus TCP/IP Slave,
USB 1.1 Device, RS-485 Modbus Master, RS-485 Modbus Slave.

Analog outputs, alarms, binary inputs.

Storage of data in the internal 6 MB buffer with data support (for before and
after damage states).

Alarm, Audit, Energy, Power Quality, Dips and Swells and Statistics logs.

Dedicated visualization in form of displays: digital, analog, bargraphs,
harmonics, vector diagram, statistics, binary inputs.

Context help in the user’s configuration menu and in the measuring mode.
Menu languages: English and Polish.

Programmable events controlled by binary inputs.

Programmable alarms.

Selection of the time zone, automatic change of summer/winter time,
synchronization with a time server (NTP).

IP65 protection grade from the user’s side.




Diversity of applications:
»= Monitoring of energy quality (data acquisition).
» Load measurement, network optimization.
*= Harmonic analysis up to the 51 st.
= Decays, dips, asymmetry.
» Flickermeter.

» Inspection of compensation effectiveness.

1.3. Firmware Update

The manufacturer reserves the right to a continuous improvement and makes
changes in design and specifications in the product without warning. This
especially concerns the internal device software (so called device firmware). The
current software version and other files destined for the analyzer are available at
our web page:

http://www.lumel.com.pl




2. General Information

2.1. Warning and Information Signs

One or more of presented symbols can be used in the user’'s manual:

Caution: pay special attention to the
description in the analyzer user’'s manual.

Terminal of the protection lead

Earth terminal

Protection of sensitive electrostatic systems
(ESD)

> i+ © B>

2.2. Operating Safety

In the safety operating scope, the ND1 Power Analyzer meets requirements
related to safety of electrical measuring instruments for automation, acc. to EN
61010-1 standard and requirements concerning the immunity against noises
occurring in industrial environments acc. to EN 61000-6-2 and EN 61000-6-4
standards.

The improper connection of the supply, communication interfaces and measuring
signals, and the use of equipment inconsistent with the description included in the
present user's manual and standards as above, can cause serious damage of the
analyzer.

A switch or a circuit - breaker should be located near the device, easy
accessible by the operator and suitable marked.

2.2.1. Remarks Concerning the Analyzer Installation

Various sources of noise occurring in practice interact with the ND1 Power
Analyzer in a continuous or pulse way from the supply network side (as the result
of the action of other devices) and also overlap on the measured signal or auxiliary
circuits of the analyzer.




In particular, strong pulse noises are dangerous for the device operation since
they can cause sporadic erroneous measurement results or accidental operations
of alarms. The level of these noises should be reduced to a value lower than the
immunity threshold of the analyzer, first of all through a suitable installation of the
analyzer in the object.

In this scope, it is recommended to observe following recommendations:

Do not supply the analyzer from networks near devices generating high
pulse noises in the supply network and do not use common grounding
circuits with them.

Signaling wires must be shielded.

Lead connections of binary input circuits, individually in shields as above,
by means of twisted wires.

Connections of communication interface circuits, lead individually in shields
as above and by means of twisted wires.

All shields should be earthed unilaterally near the analyzer.
A common earth conductor with other devices must be avoided.

Apply the general principle that wires (group of wires) leading different
signals should be led in the longest possible distance between them and
crossings of such groups of wires should be made at a 90° angle.

When connecting the supply, please remember that a switch or a circuit-
breaker should be installed in the room. This switch should be located near
the analyzer, easy accessible by the operator and suitably marked as an
element switching the analyzer off.

It is not allowed to remove the analyzer casing.

All operations concerning transport, installation, and commissioning as well
as maintenance, must be carried out by qualified, skilled personnel, and
national regulations for the prevention of accidents must be observed.

Protections ensuring the device safety can be less effective in case of
exploitation inconsistent with manufacturer’s indications and principles of a
good engineering practice.




2.2.2. Precautions in the ESD Protection Range

Semiconductor elements or packages used in the analyzer design and marked

with the sign as above, can be damaged in result of electrostatic discharges
(ESD).

In order to prevent this, you must observe following recommendations during
service works:

= Disassemble instruments only in the area protected against electrostatic
discharges.

= Use conductive materials to dissipate electrostatic charges in the working
area.

= Use only antielectrostatic packings to store electronic elements and
packages.

* Do not touch elements and packages with hands.

= Do not keep materials susceptible to generate electrostatic charges in the
working area.

Repairs and modifications in the device
equipment should be carried out by the A

manufacturer.

10



3. Preparation of the ND1 Analyzer to Work

The analyzer with accessories is delivered in packing fulfilling requirements of
environment protection regulations.

The analyzer in the shipping packing can be transported and stored in the
temperature -20 ....+65°C (-4 ...149°F).

3.1. Unpacking
A. Take the ND1 analyzer out from the shipping packing.

The data plate with the version code, factory number and supply parameters are
placed on the analyzer casing. Before unpacking, check the conformity of the
device version with the order.

B. Take ND1 analyzer accessories out from the transport packing.

1

LUMEL

ANALYSER OF 3-PHASE - ~ o~
POWER NETWORK PARAMETERS - -~ ff .
ND1 i ey o
SanDisk 3 T g
z - PN /,-’

Ultra

CompactFlash )%
15 mes 2 f:ﬁ/,-//? 9
Samisk =

USER’S MANUAL

43

1. User’s manual (quick start) 1 pc
2. CF memory card 1 pc
3. Mounting brackets 4 pcs
4, Key 2 pcs
5. USB cable 1.8m (shielded) 1 pc
6. Seal (ND1 casing— panel) 1 pc
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7. Set of plugs 1 set

8. CD with software and manuals 1 pc
9. Power supply filter 1 pc
Guarantee card 1 pc

Note: Before unpacking the memory card carry away electrostatic charges from
the body.

3.2. Installation in the Panel

138 *1 )

I 1 — '
T
e b 8 1 A | E— -
(T : E

]*» l]] v - - v 0 JL L Y ?—r

16, | 155 . p 144 N =
T

Fig. 3.1. Analyzer installation in the panel

Put the seal from standard accessories on the casing (see section 3.1). After
mounting the analyzer into the panel, the seal protects the part behind the panel
against the influence of risks appearing from the frontal part of the panel, resulting
from the IP65 protection grade. The analyzer is fixed to the panel by means of four
screwed mounting brackets from the standard accessory set (see section 3.1.).
Basic fixing and panel cut-out dimensions are presented on the above figure.

3.3. Analyzer Operating Conditions

The analyzer can work at ambient temperature: 0...+50°C (32 ...122°F) and
max.75% of relative air humidity without condensation (or at 0...+65°C and max.
40% RH without condensation).

12



4. Analyzer Construction

LED diode

LCD screen
0

Mounting
brackets to fix
the recorder in
the panel

Door with lock (access to CF card
and USB socket)

Fig. 4.1. Analyzer construction

4.1. LCD Screen with Touch Panel

For the visualization of measuring data and the configuration of analyzer
parameters, an LCD TFT 5.7” graphical screen integrated with a touch panel is
applied (Fig. 4.2).

13



External
layer
(glass)

\KR Substrate

Fig. 4.2. Touch screen

All elements of the user’'s interface (windows, icons, buttons) have dimensions
adapted to be easily handled by fingers — They do not require special tools.

After mounting the analyzer into the panel, remove the foil protecting the external
flexible layer of the touch panel if exist.

Considering the sensibility of the touch panel to dirt and external damages of its
surface and the substrate, observe the following recommendations:

» protect against impacts, they can damage the external surface or the glass
substrate of the touch panel,

» protect against fluids, grease and aggressive chemical agents,

= touch the screen with fingers only, do not use hard and sharp objects which
can damage the flexible surface of the touch panel,

= clean softly with a cotton cloth impregnated with a detergent destined to
clean LCD monitors (not containing alcohol, petrol or ammonia ) or by using
water with soap,

= observe the given temperature range of the analyzer operation.

Since there is a possibility of an image persistence effect on an LCD screen (after
a prolonged display of a constant figure), as default the screensaver (the blank
screen) is set for 15-minute timeout (after continuous work without touching the
screen). The screensaver is gone when the screen is touched any place. The
timeout can be changed or this function can be switched off completely (see
section 7.1.2.).

14



4.2. CompactFlash Memory Card, USB Interface, LED Diode

A CompactFlash card with capacity up to 4 GB is dedicated to a measuring data
support. Current measuring data, archive data and analyzer configuration files are
stored on the CF card .

LED diode
USB socket

CF card ‘
USB cable

CF ejector

Fig. 4.3. Frontal view of the analyzer after opening the door

You can download data from the CF card to a PC through the USB interface. You
can also save or delete selected files on the card. To connect the computer to the
analyzer through the USB socket, use the shielded USB AM-BM cable of 1.8 m
long (delivered in standard accessories) or another similar of maximum 3 m long.

To gain access to the ND1 analyzer data thru USB interface on a PC with
MS Windows operating system it is necessary to install drivers and the
KD Connect program from the accompanied CD. It is delivered with the analyzer
accessories (for the description and program installation, see section 9.1).

15



The LED diode placed on the left side of the door signals the analyzer operating
state:

Green color of the diode the analyzer is set working, normal
operating state

Red color of the diode signals the storage of data on the
CompactFlash memory card. In
this operating state, you must not A
take out the card from the seat
risk to lose measuring data!

4.3. Terminal Plate

Binary inputs (BI1..12),
Alarm outputs (AL1..6),

Measuring package Analog outputs (AO1..4)
ND1 /\
T @ O CEAALE
o] v: K s ND1 supply
A» He)1 —[e] 2w ¢ Sl o [L
[ G387 =
Sv— Hejz2 [*]2+ [+]e z|*|N
L 1 i g PE
ol cu (S S
rA> Refe = I
Sv— He)s - : . 24Vd.c/30mA @ Object
Lae He o] 1 3[+] - E* @ supplies
Y] 2 + <
H - 3
|—A+- He ) 7 b . Bl o . B
Gv— He)s ~1 0 &+ - E+ ®
|—A-1' He )l o — 24Vd.c./30mA @
AR xa
[A»  Hew afe] o @
S He ) é : g 5 . + @
Lae Hed12 [*] 8 <[] -
o)
o = 1=
FE
RS485(1) RS485(2) Ethernet

RS485 and
Ethernet interfaces
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Symbol of terminal

Terminal description

group
Connection sockets of the measuring package
(L1, L2,L3,N)
Measured quantity:
— current:
1 1Aor5A,
— voltage:
57.7V a.c./ 100 V a.c. or
230V a.c./400 V a.c. or
400V a.c. /690 V a.c.
Connection sockets:
2and 3 Alarms (AL 1..6) - 6 relays NO

Binary inputs (Bl 1..12) — 12 inputs
Analog outputs (AO 1..4) — 4 outputs

L, N, PE @

Connection sockets of the supply voltage:
85..230..253 V a.c./d.c.

24V d.c./ 30 mA

Auxiliary supplies destined to supply external systems

RS485(1), RS485(2),
Ethernet

Communication interfaces: RS485 Modbus Master,
RS485 Modbus Slave, Ethernet 10-Base-T

S,

Earthling functional terminals to connect screens

4.3.1. Mounting of the Power Supply Filter

During the device installation, apply the delivered power supply filter when

connecting the supplying wire to the analyser.

To mount the power supply filter one must reeve all the three supplying wires

(L,N,PE) through the filter core, creating a full loop around it (Fig.4.4).

17




Fig. 4.4. Connection of the power supply filter.

4.3.2. Alarm Connection, Binary Inputs and Analog Outputs

Connection to terminals of the alarm system (electromechanical relays)

3 o |1 —oo— Alarms are normally open contacts (NO). Parameters of
< : § i_o/;': the alarm system are given in the chapter “Technical
e |0 Data".
®|o

Connection of the control signal to terminals of the binary input system
BI1..12

sl e Jo 222 Binary inputs B11..12 are controlled by the signal:
e 11 P L N .
mLet’ o] oOvd.c. inactive binary input or

s 14 = 1 +5...24 V d.c. - active binary input

18




Connection to the analog output system AO1..4

05 o |b—— Parameters of analog output signals AOL1..4 are given in
< the chapter “Technical Data".

4.3.3. Connection of communication interfaces RS485(1) i RS485(2)
interfaces

RxD/TxD
RxD/TxD +

Parameters of interfaces RS485(1) Master and RS485(2)
Slave are given in the chapter “Technical Data”

Interface Ethernet 10-Base-T

Ethernet 10-BASE.T Description of Ethernet socket diodes:

Socket RJ45: . T .

1-Txct  5-nc Yellow diode: lights when the analyzer is

2 - Tx- 6 -Rx- connected to the Ethernet network and does not
3-Rxt  7-nc light otherwise.

4-nc 8-nc

analyzer uploads and collects data from the

8 1 network and lights.

l:l: :I:I < Green diode o Green diode: Tx/RXx, lights irregularly when the

Ethernet

Lead functions of the RJ45 socket are in compliance with the EIA/TIA 568A/B
(AT&T258) standard. To connect the analyzer with the hub (concentrator) or the
switch, you have to use a cable with leads 1:1, according to the description as in
the above figure. To the direct ND1 connection with the PC, use a crossed cable:

19




ND1 PC

X + 1 3 Rx +
TX - 2 6 Rx -
Rx + 3 1 TX +
RX - 6 2 TX -

Note: The cable length cannot exceed 100 meters.

4.3.4. Connection of Measuring Signals

Note:

ND1 accessories

2 1. To connect measuring signals use the plug-in strip from

2. Signal connections are presented on figures
from the ND1 terminal plate side

in the view

z o s o oo~ =]

[INIRIRINIRIRIRININANIN]]

ND1

[

2
a
&

&

ast {sz
P2 1s1 {sz >’<
FRET— berrrenneaenes e <P P2

N
i
Elobooooooooocojol@

Fig. 4.5. Four-wire network. Indirect measurement with the use of 4 current transformers and 2 or
3 voltage transformers.
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Fig. 4.6. Three-phase network. Indirect measurement with the use of 2 current transformers and 2
or 3 voltage transformers.
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Fig. 4.7. Four-wire network. Indirect measurement with the use of 3 current transformers and 2 or
3 voltage transformers.
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Fig. 4.9. Three-wire, three-phase network. Indirect measurement.
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Fig. 4.10. Four-wire network. Direct measurement.
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5. Graphic Signs on the Analyzer Screen

5.1.1. Status Bar

Change of data presentation form

'_= —_ Automatic switching of

L screens

The CF card status
. . . Alarms
Parameter selection for visualization
Parameter nam
arameter name Date

== —— A ' 29.“]6.“]9
Active Energy \ 11:13:08

Lack of CF card

Exceeded level storage over 90%
of the card capacity

CF card partially filled E]

5.1.2. Service menu

Selection approval (OK), enter of

changes

Cancellation, no changes are
-

introduced

Pl Push-buttons for navigation on

r | 41 Push-buttons for global navigation
£ . .
=—— —— | accessible options
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5.1.3. Information Messages
& Warning
@ Symbol of error occurrence
::}/ Question
\__il) Information icon
5.1.4. Dialogs

Push-buttons for global copying of
settings between menu windows

E‘I Introduction of a number or string
) Option selection from the list or the
4 dialogue
7 Context help

O Auko-views turn ON

O Save archive data to CF card

O Remowe CF card. ..

O statistics...

Confirm alarms. ..

O Operatar messaqes,..

Select options:

Large digital view
Harmonics

Skatistics For 3 phases
Analog indicators

Bar indicators

B

s | Wectar diagram

G| o

vl 9|

Single and multiple selection.
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. Input number (1.0..400.0)

=l 1.0 -
r 8 9 :|

7|

4 5 6 C j

Input number {0..10)

i q

r B 9 E

1 2 3 Del

Input numbers (float and integer numbers).

weud| KX

o]

Ledlellcllellelleils]
el o e e Jlm ]
Lodlellellellsilvilv]

[afleflcfloflefle]le]
3| | || B BN
lojlelleflr]lsflr]uv]

A
| ] v[wl| x| ¥|[ z

Ar,
|k’a v || w || x || ¥ Fid

| SPACE | | DEL |

| SPACE | | DEL |

Labe. [.123. ] e,

Labe., [.123. ] 9.

4—'|><.| 1—'|><.|

String inputs (small and capital letters, numbers and special characters; password

— replaced by dots)

5.2.

Signs and Colors of Measuring Parameters

5.2.1. Graphic Signs

Graphic signs used during the visualization process are presented below. (Note:
some symbols occur only on selected screens).

Range exceeding of the measured value over the upper limit
2> 2> 22> | and the alarm state in the channel (what the red color

informs about).

Range exceeding of the measured value under the lower

KK« | 2 J
limit.
-— Lack of value.

Communication error (can occur with data values from
ComEr o

communication interfaces).
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‘ Alarm occurrence in a channel. This sign may be
accompanied by one of the alarm type symbol.

Signs of alarm types. Suitably: min, max, range off, range on
alarm types.

E:I Incomplete measurement for the given time window or
averaging range.

State of binary inputs, suitably: input in the high state and
o input in the low state.

5.2.2. Colors of Measuring Values

The following colors of measuring data are introduced for informative purposes:

Black color
Measurement in standard.
123.5
Grey color Incomplete measurement for the given time window
or averaging period.
Red color
Alarm occurrence on the displayed value.
123.5
Orange color Measurement carried out after exceeding 20% of the
123.5 rated value.

28



6. Analyzer Start

After the supply connection, the starting screen with the manufacturer logo
appears. The logo is displayed during the time necessary to initialize analyzer
processes.

Next, the screen of data visualization appears, in form of the last analyzer state
before the supply turned off.

After touching the screen any place, the Context Menu appears.

© D4f06 o9

14:34:55

230.2 4

230.2 >

230,24

230.2 7"

230,24

230.2.""

(N[ EN| CE] |

L1 | Urms 230.2 1

230.24
v
antext Me X
o 230.2
—) o ‘@H_”JZ: 230.2

J*ZQ 6 ‘@ V230.21‘
230 2 230.2 4
n v

6.1. Context Menu, Button Functions

After pressing the screen during the visualization of measuring data, the Context
Menu with the standard set of ND1 service options is displayed:

Closing the
Context Menu
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Standard set of functions destined for the current operating of the ND1 analyzer:

You can add to
programmable options available in: ND1 Control Panel — General settings —

o

Selection of the screen kind for the presentation of
analyzer measuring data.

=

Switching of successive screens available for the
selected type of data presentation.

Sena
™

Selection of the log view for statistics, audits or
alarms.

74

Selection of service options available for the
currently open screen.

IF"”H“
-

L

Entry to the edition and configuration of analyzer
parameters.

the Context Menu as above, 5 additional

Others — Context menu:

Context Menu

=

B
=
-
]

gil

M |lormns L1, Trms L2, I,

el

3.001 v \aoh
~,

=) % W

230.2 1
230.24

S 30.2 4
[N ‘ 7b024

Ly

©

5@

¥
& 30.2

230.2 .,

—2.300

Irms
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icons from 7

Sl T e
1
ot ! \3‘.20|0

Screen-shot button. Captured images are stored in
the *.bmp format on the CF card.

System information dialog.

% = b

A large close button for context menu.

N

CF files browser.

b

User’s custom messages.




j& Alarms confirmation.

@ Help system. It contains explanation of used
symbols and other information.

6.2. Entry to Parameter Configuration, ND1 Control Panel
Window

In order to transit into ND1 parameter configuration, please select in the Context
Menu the icon of ND1 analyzer configuration menu:

Transition to the analyzer
configuration menu

(

The log in window appears. At the first start,

El| 5 S Sl

there is only the Administrator user. The —
logging follows without the password, simply | |U::;mmdmimstram B v
accepting the window. The Administrator, after Password: _
going into the ND1 Control Panel can edit | |ﬁ O v
other users’ names and access passwords to s BN
the analyzer. = 230 i 8 v <

Sl T

Next, select the kind of the analyzer parameter
configuration in the Configuration window: Configuration

. | Edit current configuration |

Default configuration |

J J Open configuration from file

- LIV, F

| <——>| €
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Default configuration | They are manufacturer’s settings or given requirements
concerning individual settings of the given user.

Edit current At the first start it is a default configuration, at next
configuration starts, the configuration changed by the user in the
ND1 control panel.

Open configuration The selection of the configuration file from stored files

from file in the CompactFlash memory card.

The ND1 Control Panel appears. It is the initial [{eIReSsIgIR2s

point for carrying out the full configuration of the | <Gk @ i ﬁj

ND1 an a|yzer_ Getrt1_eral Inputs AIE;I:ms Ar;alug
settings outputs

g K Ok s

Power Wisualization Archivization  Ethermet
quality

u "
g 5 Kk ©O
Modbus  File browser  Security System

information
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7. Configuration of ND1

The ND1 Control Panel is the window in which all configuration parameters are
grouped in different categories:

— analyzer general settings, section 7.1

— input configuration, section 7.2

— alarm configuration, section 7.3

— analog output configuration, section 7.4

— setting of energy quality parameters, section 7.5

— setting of visualization parameters, section 7.6

— setting of archiving parameters, section 7.7

— setting of Ethernet interface parameters, section 7.8

— setting of Modbus interface parameters (Master / Slave), section 7.9

— setting of access principles for analyzer configuration changes, section 7.10

— system information of the analyzer, section Btagd! Nie mozna odnalez¢
zrédia odwotania.

— files browser on a CF card, section 7.12

— event log, section 7.13

KD Control Panel

% @ A @
S -__

Gereral Inputs Alarmns Bnalog
settings outputs

g K kB s

Power Visualization  archivization  Ethernet

quality

u &
g ® ©
Modbus  File browser  Security Systemn

irfarmation

Note: During the analyzer configuration, the measurement and data storage last
acc. to hitherto existing settings. When we introduce new settings, after accepting
changes, a break in data storage, initialization of changes, and the beginning of
write with new data follows.
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7.1. General Settings

General

After pressing the icon L_*¥t""% | the  configuraton window of basic
parameters opens. They are symbol and analyzer description, selection of the
menu language, setting of the date and time, capacity of event logs, service of the
CF card, service of the LCD screen, setting of user messages and selection of the
context menu option.

7.1.1. Parameter Programming: Basic

General settings

Basic |LCD Screen ICDmpactFIash IOther |

Device 10 |ND1 |D | _®
Device description: |Power Analyzer |D | —@
Language:|Eninsh |/' —@
Time and date:|12:24:02 (23/0... | _@
Temperature unit; | “C |
2 I—®
Item | Function
1 Edition of the device symbol
2 Edition of the device description
3 Selection of the menu language
4 Settings:

date and time / synchronization of the
time with the server

time zones
automatic change of time: S/W

address of the time server (NTP)

5 Setting acceptance
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7.1.2. Parameter Programming: LCD Screen

General settings

LCD Screen | CampactFlash | Other

SCreen saver: | 15 min | 4

LD backlight: 100%:

| Touch Screen calibration | _®

2 I—®

Item | Function

1 Selection of the time to blank the LCD screen:
switching off / 5 min...12 hours.

2 Setting of the screen brightness
3 Calibration of the touch screen (see section 8.2)
4 Setting acceptance

7.1.3. Parameter programming: CompactFlash format

General settings

LCD Screen | CompactFlash

CompactFlash Quick Format —@
CompactFlash Full Format —@
. W ARMNIMG:

f_’"._."z The format functions cause all data lose
= from the storage card!

¢ —®
Item | Function
1 CompactFlash Quick format (see
section 8.1.2)
2 CompactFlash Full format (see section
8.1.2)
3 Setting acceptance
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7.1.4. Parameter programming: Other

General settings
Basic | LCD Screen | CompactFlash | Other
Operator messages: |MsglJ | A —@
Context Menu: |-J 1,---11 | A @
v o
Item [ Function
1 Edition 1...10 operator’'s messages (see section 7.14)
2 Selection of additional options for the Context Menu (see
section 6.1)
3 Setting acceptance
7.2. Inputs

<

After pressing the icon | I"Puts | the configuration window of the analyzer
measuring input parameters becomes open (setting of the network base
frequency, connection kind, current and voltage ratios, averaging periods, tariffs,
quality of RMS voltage and frequency).

7.2.1. Parameter: General

General |mrg ITariffs ILDgs |

Nominal /U (hfw): |5 & / 230 v

Base frequency: | 50 Hz

Connection type: | 4-wire input (3 +...

Woltage ratio: | 1.0 |D |

Current ratio: | 1.0, 1.0

36
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Current ratio

Reverse direction L1: [ |
Rewverse direction L2: [

Reverse direction L3: [ |




Item | Function

1 Input Power Card nominal values

2 Base frequency selection (50/60 Hz)
3 Selection of connection type:

— 3-wire input

— 4-wire input (3 + neutral wire)
4 Edition of voltage ratio values

5 Edition of current ratio values and correction
of the current direction. (By default device
works as a receiver)

6 Setting acceptance

Note: For a correct measurement of the zero current, you must prepare suitable
terminal connections.

7.2.2. Parameter: Average

Inputs

vy BTariffs | Logs
veron e ons|0 21— @
Comron avg. time: —@

2 —®

Item | Function

1 Setting of the averaging period for the mean walking
3-phase active power and tgg expressed in seconds

2 Setting of the averaging period for all values (excepting
harmonics and THD)

3 Setting acceptance
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7.2.3. Parameter programming: Tariffs

Generaliﬂwg % Tariffs igogs {

N
Activation method: | Binary input

¥
A
i

—Q@

Tariff #1:|Enabled, oo:oo:o0 | F

¥
A
3

Tariff #2: | Enabled, 05:00:00

¥
A
- .

Tariff #3: | Disabled, 12:00:00

Tariff #4: | Disabled, 18:00:00 | (]

2 —®

Item | Function

1 Selection of the activation method:
— Time trigger

— Binary input

2 Tariff settings 1..4:

— Enabled / Disabled

— Setting of the selected tariff trigger time

3 Setting acceptance

In case of tariff activation by binary inputs, a physical binary input from 1 to 4
corresponds to relevant tariff number. Please remember that only one tariff can be
activated in the given time at the high state of the binary input. Otherwise, all tariffs
will be turned off.

In case of the time trigger activation, the start time is the initial point of the twenty-
four hours’ clock time.

7.2.4. Parameter programming: Logs

General | &vg | Tariff{| Logs

Active energy IDg:TEnabIed | =

Reactive energy log: |Enabled

Energy log update: | 01:00:00 | =
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Item | Function
1 On/Off energy log (active / reactive)
2 Setting of the energy log updating frequency
3 Setting acceptance
7.3. Alarms

JAN

Alarmns

After pressing the icon selection windows (1...12 alarms) and
programming their parameters in General and Control tabs become open:

’i alarm 1 [E] i @ ’iAIarm 1 [Ei i

General |cgntm|| General | Contral

Source: | Lrms L1 [W] /' _@ Carfirm type: _@
@ b sl —Q@
\.falue: @ #larm log: | Enabled =] —(8)

Hiysteresis: _@
@l El Ueomme | | —@ Ueopyte | | @

Switching/selection Settings copying to another
of alarm (1...12) alarm, here: 2..12

Note: only alarms from 1 to 6 have representation on physical outputs. Remaining
alarms from 7 to 12 have a logic character.

7.3.1. Parameter Programming: General
1. Selection of the alarm number from available 1...12

2. Setting of the alarm source: Disabled or selection of one of the parameters.

| ;i
7.
General [Fontral

N’

O Disabled

Source: |Urms L1 [w] 7 ) % ! > @

Type: |Max /' O Current
Hysteresis: O Frequency

) Harmarics El
e 3 e e S

O urms L2[¥], <0.0, 230,03

O Urms L3[¥], <0.0, 230,03

O uLi-z[v], <0.0, 398.4>

[R[=][=][=]]

O uLz-3[v], <0.0, 398.4>

0 uLa-1 ), <0.0, 398.4
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3. Selection of alarm type: Min, Max, Range On, Range Off

‘ General antrd |

Source:
Type:

Walue:

| Clcomyo |

Min, Max - the alarm is enabled when a signal value is below/above the alarm

value (Lower limit, Upper limit).

[/

Gereral Funtrol |

Walue: |

o,

GD?| —

Hysteresis: | Percentags;... /'

F N

| conrms |

4

Range On, Range Off — the alarm is enabled when the signal value is between or

[

Gel

O
O

Select one option:

O Min

@Max >

Range On

Range Off

AL 3 [EN AT

[R][=][=]]=]

—=[o][ ]

beyond set alarming values (Lower limit, Upper limit).

4. Edition of Alarm value (lower and upper limit)

Alarm 1

B

T N
@ Control

Type: | Range Cn

( ValueD 1.0;

O il

Hysteresis: | Percentage;... | =

=

R

Lower lirnit:
o Upper limit:
@ | El | U copyTo |

IAIarm 1 =i i

A Min, Max Values

5. Selection of the Hysteresis type and edition of its parameters

B

Alarm 1
General §Contral

EE] O]

2 |

40

Percentage:

Hyst, value:

Type:

Time: 0 zec, |

!Alarm 1 i =

Y]

| | CopyTo |




Edition of parameters for the chosen alarm hysteresis type:

Hysteresis | Type Percentage | Value Percentage | Value Off
Off
Percent | Edition of the | n/a Edition in n/a
E value In percentage
(&)
@ percentage of the range
b 2 f th
= of the range
e
% 'ﬁ Hyst. n/a Edition of the n/a Edition of the
» o value value in the value in the
2 2 range unit range unit
E (positive value) (positive value)
©
5 Time Hysteresis value in the time unit

After programming the valuable or percentage alarm hysteresis and higher in time
than zero, the alarm operation follows when both conditions are fulfilled

simultaneously.

Hyst.

AlLOn

AlLOfAf.

AlL.On.

AlLOff

Hyst.

/

Upper limit

Lower limit

Alarm state for hysteresis
of type: Value

Alarm state for hysteresis
of type: Value Off.

Fig. 7.1. Functional diagram of the Value Off alarm type
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A f
Hyst. : Upper limit
Hyst. / Lower limit
AlOn Alarm state for hysteresis
AlOfF. of type: Value
Al.On. ‘ | Alarm state for hysteresis
AlOff i of type: Value Off.

Fig. 7.2. Functional diagram of the Value On alarm type

AN
~

?

Hysteresis N Value of alarm

. \ / type MAX.

/ \\ \.—/
= t

7
~—

A
F N

y
A
v

Time hyst.
Time hyst
Time hyst.

Alarm On. T Ii
I |
Alarm off, —m8 — = e -
if t< 1ime — Alarm is inaktive

hysteresis

To activate the alarm
bothconditions ( value
and time hysteresis)
must be meet.

Fig. 7.3. Functional diagram of the MAX alarm type taking in consideration the hysteresis of Value
and Time type
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7.3.2. Parameter Programming: Control

| atarm 1 [Ei __@
Generl{ | contral
e 2 —®

Alarm dlsabled by: S_— )

GIE] Oww] o |—6
L t

Switching/selection  Setting copying to another
of the alarm (1...12) alarm, here: 2.. 12

Description of the reference marks:

6. Selection of alarm Confirmation type:

None Option disabled

Latch The alarm state is supported in the analyzer as long as it will
not be confirmed by the operator

Accept Switching the alarm state off in the analyzer by the operator

During the analyzer operation, you can select in the context menu the option of
alarm confirmation acc. to programmed settings.
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Urms L1, Urms L2,... [=1] © 3106703

13:30:52

Alarm state g

Transition to browse the

P
<

alarm log g
Ll
¢a
- 230.2 4
230.2[."*
] W
Ma, | Alatm tag Saurce Tirme Crate v
12| Al Max - On (230,24 Lbms | 13:30:46 | 25/06)09 Entry in the alarm confirmation menu (protected
11 Al Max - On (230,24 LUrrns 13130046 | 25J06)09 ,
10 Al Max - On (230,24 Urrns 13:30:46 | 2EM06)09 by the user’s password)

7. Selection of the alarm locking source:

None Option disabled

Bl1...BI12 Selection of binary input which the logic state 1 (ON) will lock the
current state of the selected alarm

8. Setting of message storage in the alarm log:

Enabled information about the occurrence of alarm states will be saved in
the log
Disabled messages about alarm states will not occur

9. Acceptation of alarm settings
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7.4. Analog Outputs

m

Analog

After pressing the icon | outputs | the window for the selection and configuration

of 1...4 analog outputs become open.

7.4.1. Selection of the Analog Output

@ Analog output 1

If-‘«nalog output 1 | 5 -

General |Range | O analag output 2

Mame: | snalogOut 1 | 4 O #nalog oot 3
- O Analog output 4
Description: | Analog outp... | i

O Analog output 5

() Analog output &

Select one option:

[=[[=][=]]

= ¥ | %
e EAIE

7.4.2. Parameter Programming: General

Analog output 1 | A
Name: | snalogOut 1 | =

Description: | Analog outp... | 7
Source: | Urms L1 [v] | |

S| ®| [Jeon]| | @
_I_

Switching analog outputs

(here: Analog output 1)

Selection of the analog output <no.>
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Item | Function

1 Analog output selection from available :1..4

2 Edition of the analog output name

3 Edition of the output description

4 Signal source selection for the selected analog output
7 Settings acceptance

7.4.3. Parameter Programming: Range

| S __@ I]ﬂ\nalog oLtput 1 | 4 i

I Analog output 1
ﬂ RaHQE) & |Min-Max Range
Range in: | 0 %, 100 % | =i _® Lowser limit: 0 % |D

Range uut: —@ Upper Iimit::l
I >
v | ©

@| &

| GCupyTu —@ ! | 4 | | | L] copyTa | | <z |

Switching analog outputs L Selection of the analog output

<no.> (here: Analog output 1)

Item | Function
5 Edition of the input range (in %):

Setting of the lower and upper range values (Lower/Upper limit)
6 Edition of the output range (in %):

Setting of the lower and upper range values (Lower/Upper limit)
7 Settings acceptance
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7.5. Power quality

74

Power

After pressing the icon 9@ | the selection and configuration window of
power quality parameters (General and Dips) opens. Power quality parameters
are defined acc to the EN 50160 standard.

10 min U RMS limits

10 sec frequency limits

Mir deviation {100%

| o0/ 2]

{ )
Max deviation (100%)

TS
Fuwer Quality Time deviation (X%
General ips Min deviation (X% ): 7
N—r : . - )
U RMS limits (10 min): _® / Ma deviation (x%): 1.0 |D 7
Freq. limits (10 sec): _@

Time limits: | Weekly (rput... | [ —@

. Default settings :

v 1le

Quality Time Limits

2 —®

Lirit type: | weekly tinput time) |1

Yeek starts on: |Sunday | 5

Day time reset: |DD:DD:DD | /'

7.5.1. Parameter Programming: General

Item | Function

1 10 min. U RMS limits - Configuration of RMS voltage quality parameters for

10 minutes’ period (default settings acc.to EN 50160):

Min deviation (100%): setting of admissible U RMS deviation
percentage downwards for a 100% probability

Max deviation (100%): setting of admissible deviation percentage
upwards for a 100% probability

Time deviation (X%): time percentage in which U RMS has to be in
definite limits

Min deviation (X%): admissible U RMS deviation percentage
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downwards for the selected probability

Max deviation (X%): admissible U RMS deviation percentage
upwards for the selected probability

Default settings: manufacturer's settings for the given parameter
group

2 10 sec. frequency limits: configuration of frequency quality parameters for

10 seconds’ periods (default settings acc. to EN 50160):

Min deviation (100%): setting of the admissible frequency deviation
percentage downwards, for a 100% probability

Max deviation (100%): setting of the admissible frequency deviation
percentage upwards, for a 100% probability

Time deviation (X%): setting of the time percentage in which, the
frequency has to be situated in definite limits

Min deviation (X%): setting of the admissible frequency deviation
percentage downwards, for the selected probability

Max deviation (X%): setting of the admissible frequency deviation
percentage upwards, for the selected probability

Default setting: manufacturer's settings for the given parameter
group

3 Time limits (selection of the counting time):

Weekly (input time) - counted from the selected day of the week with the
definite time of daily reset

Weekly (Power on time) - counted since the analyzer switching on

7 Setting acceptance

7.5.2. Parameter Programming: Dips

Dips: 00.0, 2.0 (Tx‘ ? |

Swells: | 110.0, 2.0
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Item | Function

4 Setting of the voltage dip threshold value and hysteresis in
percentage of the nominal U RMS value

5 Setting of the voltage flare threshold value and hysteresis
in percentage of the nominal U RMS value

6 Setting of the voltage decay threshold value and
hysteresis in percentage of the nominal U MRS value

7 Setting acceptance

Power quality parameter definitions:

Voltage interruption — state, in which the voltage is lower than 1% of the
declared voltage.

Nominal z----------2=g--------------------------~-~-~-~-~"2==2-
voltage

Hysteresis I

3 4 time duration

.

l min value

Voltage dip — sudden decrease of the voltage to the value included in the interval
from 90% to 1% of the declared value, after which an increase of voltage follows
up to the previous value. Conventionally, the voltage dip duration is situated from
10 ms to 1 minute.
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Nnominal
voltage

Hysteresis

Threshold

T Duration

Magnitude

Voltage swell — the temporary increase of the voltage RMS value in a grade
exceeding the normally accepted tolerance interval (in reference to the rated or
declared voltage).

Treshold
Histeresis &+~~~ P T[N
Nominal _~ o _I\_/l?%n_'t?(fe_ _______________
voltage T |
I Duration R
L |
'I'|r'ne .

7.6. Visualization

After pressing the icon [Vsualzation| the window of selection and visualization
parameter configuration of measurement result becomes open.

7.6.1. Parameter: General

Visualization
‘ General Screens IRanges I Logs I Other |
L-M colors: | 2,3, 4,5 =i _®
L-L calars: | g 7, 8 = _@
Cither colors: _@
v |[—®
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Iltem | Function
1 Selection of colors for phase charts:
— L1,L2,L3,N
2 Selection of colors for line-to-line charts:

— Color L1-2, L 2-3, L 3-1

3 Color selection for all remaining quantities

4 Setting acceptance

7.6.2. Parameter: Screens

Visualization

e P

WLarge digital view | /'

Screen settings

Screen; |Enabled D
Data sets: |12 ( =
{_’?} Cugom screens
2 |

Eneable/Disable the

selected screen

Switching between
available screens

Parameter set selection

Select options:

PF L1, PFLZ, PFL3, PFav
Uavg, Iavg, Uavg, f
EP, 5, 20, PRav
I:‘UrmsLl, Irms L1, PLL, Ll

|:|Urms Lz, Irms L2, PLZ, pL2

Urms L3, Irms L3, PL3, L3
2| o] 2| 6]
I

Sq

-]
_
=

Measuring data can be presented on following screen types:

— Large Digital view

— Harmonics

— Statistics for 3 phases
— Analog indicators

— Bar indicators

— Vector diagram

— Binary inputs

— Energy view

Select one option:

O Large digital view

O Harmonics

O Statistics for 3 phases
@ Analog indicators

O Bar indicators

O Vector diagram

°
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— Power Quality view
— Modubs Master state

— Flicker

For each of these screen types, the dedicated group of parameters for them is
available. You can select from this group one for the presentation.

Large digital view

Selection of
Selection of screen  data group for
type presentation ~ Alarm state

| |

[ M )urms iy, umsL2,... [E]) 5 VA tafsies

14:34:55

L1 |Urms 28 53024
230.2 %

= v
23021
230.2.""

= v
23021
230.2.""

= v

Harmonics

There are 6 data groups for presentation: Harm U, Harm |, Harm table U, Harm
table I, Harm table U, Harm table I, Harm table Umax, Harm table Imax.

Line switching: el @ =R G i
g TH%B
L1/L2/L3 /L1+L2+L3 N
196
35 7 911131517 192123252729 313335 373941 4345 47 4951 11 0:5 g:? g:s

Selection of even/odd harmonics

Scrolling of harmonic charts

Selection of the visible number of harmonics 13/25/51
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Statistics for 3 phases
There are 2 data groups for presentation:
= Statistics U

= Statistics |

2906 f09
10:05:38

>F.§
Wal  230.2 230.2 230.2

Max  230.2 230.2 230.2

M 230.2 230.2 230.2

Peak+ 325.5 325.6 325.5

= = = = =

Peak- -323.6 -325.5 -325.6

Analog indicators

This view is a set of four displays modeled on analog meters. Alarm symbol — if
occurs — is appeared under the form of a bell above the unit area.

Selection of data
group for presentation

Selection of screen

v y
[ T sy, ums Lz, [F]) B MY Z3keks

N oy N oy
302 \\“ % 2400 2302 \N % 2400
JoeE0a -
-~ A ~

L1 <
Urms —z220.0

Lz =
—2z0.0

230.2 \aweo|  230.2 1\

0.0 0.0

- -
- -
- -

L3
—220.0 E —=220.0
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Bar indicators

29J06 09

The bar view is a set of 4 bargraphs with s L1, Ur 10:14:54
. . . .. " Lz l2 | ] Uawg |
fields including the actual digital value.

Indexes at the bargraph left side indicate 240.0 240.0 240.0 240.0
reached minimum and maximum. The 235.0 35.0 350 -

column accepts the red color in case of an
alarm occurrence.

22E8.0 228.0 Z228.0 225.0
220.0 220.0 220.0 220.0
Vector diagram
. Wkras wik, L =1| = 11f03509
Three data groups are available for 0 fwes wek v B S 535005
. . Urrns L1 2302
presentation: Phrasal diagram U, | Umslz  za02y vz,
Urrmns L3 2302
and L-L. Trms L1 3.001 &
. Irmns L2 3.001 A
If values of phase parameters, in L s s
relation to which the chart is ;U T
calibrated are indeterminated or take plL2 120.0
. . . . . PL3 -120.0
zero, the calibration is carried out in u
relation to the rated parameter value. —

Selection of a phase by Selection of a star axis

which vectors will be
scaled to
Binary inputs state
Indexes show the current state:
= Enabled. — the index lights,

= Disabled — the index is blanked.

Bl Y et

QB (@B OB
(B QB (B
@ QR QR
O O A

54



Energy view

Energy data (Active, Reactive, Summary, Tariff) are presented on 3 screen types.

Active energy

cvesea ] ¥ WA 202

z 00000005 8kWh When the given tariff is set as active

(ND1Control Panel - Inputs - Tariffs),
Terff 1 00000000.0kwh the energy value accounted in it, will
Taif 2 O0000000.0kwh be displayed on a darker
Triff3  00000000.0kwh backaround

Taif4 ~ OO000000.0kwh

Reactive energy

Reactive Energy | - : )_’_ 32{23{23
N

> 00000003.4um

Taiff 1~ OO000000.0kwh

Tarff 2 00000000.0kwn Selection of an energy
T#ff3  00000000.0kwh

Taif4 ~ OO000000.0kwh

Energy summary Select one option:

Energy Summary | BT 2000
17949 W
Z072.6 WA

1036.35 war
0.58 Ta
zPF 0.566

Active Energy 00000005.5

@ Active Energy

O Reactive Energy

O Energy Summary

Reackive Energy 00000003.4

Power Quality view

Energy quality parameters are presented on two screens: PQ Main and PQ
Summary.

Modbus Master state

This table view depicts Modbus Master inputs state (only those which are
enabled).
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Oscilloscope view

Oscilloscope view presents unfiltered input signal waveform close to real-time. It
allows displaying single phases or all of them.

Sianal chanage Single wave

] Osclloscopa Bl '™ B i

2zfo4i10
0%:04:07

x[@|[a]v[@la]#®]¥] x @[] v[@lal#]¥]

Y-shift
Pause

Waveform of a signal should be treated as a review only and it may
be used to estimate a shape and signal mutual relations.

Flicker

Flicker measurement takes place on the e
selected phase. Flicker indicators are Pst(1 min)
determined according to IEC 61000-4-15 Pst

for 230V 50Hz lamp model and means: Plt .

short term severity (measured over
Pst(1min) v ( | 0|

1 min)
Pst short term severity (measured over /
10 min)

Selection of a phase, on Enable / disable

long term severity (measured over
2 hours)

which measurement is Measurement
performed

Plt

Enabling the measurement stops the calculation of harmonics for one

second per minute.
Due to the large load of the system when calculating the flicker, it is not
recommended to leave this feature turned on for a long time.
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7.6.3. Visualization —working with data views

After programming settings and opening a new configuration in ND1, measuring
data are presented in set as above graphical form by the user:

The selection of the screen type and
parameters from the programmed data
set for it, can be made from the Context
Menu and from the information bar on

the currently displayed screen.

Example of screen selection:

Selection of screen

Selection of
parameter group

. B ™ DA 3
_-I-

1) Selection of the parameter group to display on the screen

2) Selection of the screen set

O Large digital view

O Harmonics

O Bar indicators

O vector diaaram

230.2

L1 =
Urms — 20,0

230.2

vl
W 40,0

0.0

A

vl
W 40,0

0.0

®

() Uck LY, Ucf L2, UcF L3, £

O I L1 IcF L2, IeF L3, F

O Irms L1, Irms L2, Irms L3, Iavg

O ULt-z, UL2-3, UL3-1, Uppav
() PLLPLZ PLS, TP

4T
5

4 1
6\

5

. Bl T EA 300

230.2 . \doh
>~ 0.0

-
-
-

L2
Urms

230.2 Ve

J
2
iy
@ —zz0.0

—z20.0

0.0
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7.6.4. Parameter Programming: Ranges

Visualization

General Screen Ranges Bogs | Other

T —

Subrange U | 220.0 W, 240.0 %

¥
A
3

A
3

Subrange L (L-LY: | 380.0V, 4200

Subrange I | 2,800 &, 3.200 &

¥
A
=

A
3

Subrange P: | 1800000 kw, 2...

Other ranges: |:t2D %, Enatled | 4

Custom ranges

Full ranges anly: | Disabled =
General deviation: | 20 %% |D
Full ranges far: | Enabled =

v —®

Item

Function

o b~ W N

Edition of the sub-range U
Edition of the sub-range (L-N)
Edition of the sub-range |
Edition of the sub-range P
Edition of remaining parameters:

— Percentage deviation from rated values for
remaining subranges.

— list of exceptions shown in a full scale.

Demonstration of all subranges in a full scale (then,
all subrange settings are ignored).

Settings acceptance

7.6.5. Parameter Programming: Logs

~
General | Screens Rang Logs Other

Visualization

2]

50|
=0 |
10|]
10|
10|

Audit log size:

Alarm log size:

Energy log size:
Poreet quality log size:

Dips log size:
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The following logs are available:
- Audit log

- Alarm log

- Energy log

- Power Quality log

- Dips and swallows log

Note: These settings concern only the number of data selected for the
visualization (max. 50) and they do not influence storage settings.

7.6.6. Parameter Programming: Other (auto-views)

Visualization
-
General | Screens | Ranges | Logs ‘@

ALto-viewes delay;

- Auto-views delay: setting of screen switching time in automatic mode

The automatic mode of screen switching can be enabled from the Context Menu
during data measurements and visualization.

230.2 Va0

23(

L3 =
—2z0.0

Urms L1, Urms L2, [2]| = )¢ 23/06i0

N
\,\\ 240.0

OOD

@ Auko-views turn ON

O Save archive data to CF card
O Remove CF card, ..

O statistics. ..

O Confirm alarms. ..

erator messanes. ..
=20.0 hJ "!Qu

-
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The change of the automatic mode screen switching follows after the selection and
acceptation the disable option in the context Menu.

Urms L1, Urms L2, [2]| ™ TN i2i0ie

Wb
- \\.\\ 240.0

~
2200

Context Menu

Urms

7.7.

After pressing the icon

JII @ : ‘ = O statistics...
- 5 v\ 40,0
L{ o 6 @ é * O cConfirm alarms...
‘-:S & z30.0
O Cperakor messages, .,
- —

- v

—zz0Q

@ Auko-views turn ON
O Save archive data to CF card

O Remove CF card...

Archivization

Archivization

in the ND1 control Panel the selection and

configuration window of archiving parameters for 1..4 measuring groups become

open.

Group selection

Editing group: 1 (Process Group 1)

General |Events | Common

7]

Group: | Enabled

Settings

MNarme: |F‘r0cess Group 1 |E |
Parameters: |Urms L1, Urms L2,... ||:/|
Archive petiod: |D min, 105, O ms ||:/|

CEDIED

Setting acceptation

Copying settings into other groups

Maximum archiving interval is 720 minutes, however minimum is 100 ms.
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7.7.1. Programming of Group Parameters

In the general tab, for each of edited measuring group, one can enable or disable
the given group, edit the group name, select maximally up to 18 measuring
guantities and set the storage period of measuring data.

Select one option:

Gel
O Al parameters

Yoltage

Editinng group: 1 (Process Group 1) O current I
General [Events | Common O Power

O Frequency

Group: | Enabled El

O Harmanics

Settings

Marne: |F‘rDcess Group 1 |D

|I_II_II_I I_I|

E@&Jfll &

Pararmneters: |Urms L1, Urms LZ,... (I 4
4

archive period: |El min, 10°s, Oms | /'|

3| ] ] copyTo g

Select options:

| | S ) G ] N—| I_||

In the Events tab, you can select binary inputs which the state has an influence on
the activation or disabling of the given event.

Editing group: 1 {Process Group 1)

[ General ‘ ents | Comman |

Save data on CF: O e3

Al
@ Bs

O Bl ’_|E|
@l@l |DCDWTU| |Qf?| = | 1

Select one option:

A

[R][=][=]]
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Arch. disabled by When the selected binary input is in the logic state 1, the
archiving is disabled

Save data on CF When a change of the logic state follows from 0 on 1, on
the selected binary input, the saving of newest data on
the CF card will be forced.

Create new file When a change of the logic state follows from 0 on 1, on
the selected binary input, a new file with data is created.

In the Common tab, you can select events that are common for all enabled
groups.

Common events

Arch, disabled by: |BIl

Editing group: 1 {Process Group 1) Save data on CF: ||312 | =i

General

Create new files: |BIB | =

Select one option:

o CH

O S with digital signature

O Binary with digital signature

3| #| Joww| < |

@ Enabled

Archiving of measuring data | The archiving is switched off when the selected
switching off binary input is in the logic state 1.

Data storage in a CF card Data are stored in CF card at the moment of the
logic state change selected from O into 1. The
newest data are stored on the CF card.

Edition of a new file with The activation follows at the moment of the

measuring data selected source logic state change from 0 into 1.

Selection of file format CSV, CSV with digital signature, Binary with
Digital signature

Archiving of the audit log When it is switched off, the log is internally
buffered.
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Data from particular groups are stored on the CF memory card in files of capacity
up to 8 MB, in *.csv text format — without or with the digital signature and in binary
format with digital signature. The *.csv (tab separated values) text file is open e.g.
by the MS Excel program or OpenCalc (from OpenOffice package). On the other
hand, binary format can be open only in ND Archive PC application. There is a
possibility to convert binary format to CSV in ND Archive.

Data saved in binary format are read by ND Archive
application only!

The Digital signature is (encrypted) information enabling to check the credibility
of stored data in the text format. After choosing ,,CSV with digital signature” of the
file format storage, a 128-bit “digital signature” is stored in the file. Each, even
accidental change of data will be indicated during the checking of files by the
KD Check program.

Since the CSV text file includes a digital signature, every defined number of
measurement series, the file area (line range from .. to) which includes errors, will
be indicated. Other data, for which the program does not identify data
inconsistencies with the signature, are credible and can be used.

In case of using binary format the digital signature is verified automatically when
data are opened. When working with data, ND Archive indicates records with
wrong signatures.

Setting the minimal archive period for 100 ms causes the internal
measuring buffer to store data from about 15 minutes only
(regardless a number of archived parameters). Therefore, for 4
archived groups and aforementioned storage period the internal flash
memory may fail after 2 years and 9 months. This situation may
happen due to exceeding maximum save/erase cycles. Hence, we
recommend using minimal archive period only for measurement
carried out for short time. However, the write endurance of internal
flash buffer rates to 28 years when the storage period is set for 1
second and it allows saving about 2.5 hour of data.
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7.8. Ethernet

After pressing the icon,

i)

Etheret | the configuration window of Ethernet

interface parameters becomes open.

Select the Access type to the WWW and FTP Servers in the Ethernet
configuration window, edit Device IP, Subnet mask address and Default gateway
and enable or disable the DHCP communication protocol (Dynamic Host

Configuration Protocol).

Ethernet configuration
Select one option:
E Enable DHCP

Device IP: | 102,051

Subret mask: |255.D.D.D

Default gateway: | 10001

O Disabled
|D | ) Users' access with MTLM auth, EI
|G | (O Users' access (basic authorization) E
D_l @ ~nonymous access EI
WY Server: |Anomrm0us access ( 2 | ]) el ZI
FTP Server: |An0nvmaus access 1 =
L ] sllellelle]l

Access options to the WWW Server:

Anonymous access

It does not require a user’'s name and a password;
anybody can be logged in to the analyzer WWW
Server. This kind of access is not recommended for
security considerations.

User’s access (basic
authorization)

Basic authorization type, it is required to give the
user’s name and the password before the logging in.
This kind of authorization is available on the majority
of platforms. It is recommended for compatibility
iIssues.

User’s access with NTLM
auth.

It is the authorization protocol used in networks built
on the base of the Microsoft® Windows NT® system
(or newer). Recommended for users of these
systems.
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Access options to the FTP Server:

Anonymous access

It does not require a user's name and a password;
anybody can be logged in to the analyzer FTP
Server. This kind of access is not recommended for
security considerations.

User’s access

Authorization type requiring giving the user’'s name
and the password before the logging in.
Recommended for security reasons.

7.9. Modbus

After pressing the icon

=

Modbus | the configuration window of Modbus Master

and Slave interface parameters and Modbus Master CI1..24 input parameters are

opening.

7.9.1. Configuration of Modbus Master

Item | Function

1 Selection of transmission mode:

ASCIl: 8N1,7N2, 7E1, 701 i RTU: 8N2, 8E1, 801, 8N1

2 Selection of baud rate:

300,600,1200,2400,4800,9600,14400,28800,38400,
56000,57600,115200,128000,230400,256000

3 Edition of the timeout

13 Setting acceptance
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VN

STl
Master | Rlave : Modbus device I0: | 1 |D | _©
Mode: | RTU 8E1 1 =) Range: 0.0 .. 100.0 [&] —(©®
TransmissiDn:|19200 | i _@ Description:| |D| _®

Timeout (ms): |

Connection type: |RS485 |

el

| 1] CopyTo “—

Cancel button

CI1 - Modbus Master In.

(0]

Register address: |D |D |
Register type: | int I0/—GD
Read function: |Functil:|n 3 |D | —@
Switching of =
CI1...CI24 inputs (3] # [ oo ||

7.9.2. Configuration of ClI1..24 interface inputs (General and Register)

Item

Inputs configuration: General

© 0 ~N o O

Selection: input<no.> Enabled or Disabled

ID edition of the Modbus device

Edition of the min-max range. Lower and upper limits
Edition of the Modus device description

Copying settings into another input

Acceptation of input settings/ interface input

Iltem

Inputs configuration: Registers

10
11

12

Address edition
Selection of the register type:

char, int, long, float, float (bytes order:1234, 2143,
4321 or 3412)

Selection: Function 3 / Function 4

13

Setting acceptance
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7.9.3. Configuration of Modus Slave

Modbus configuration

Mocke: | RTU 8E1 |E —@
Transrmision; | 19200 | /‘ _@
I | 1|0 | _@
Response Delay: | u} |D | _®
TCP/IP Settings: | Disabled), 502 2 —®
>
Iltem | Function
1 Selection of transmission mode:

ASCIIl: 8N1,7N2, 7E1, 701 i RTU: 8N2, 8E1, 801, 8N1
2 Selection of baud rate:
300,600,1200,2400,4800,9600,14400,28800,38400,
56000,57600,115200,128000,230400,256000

3 ID edition (user’s identifier)
4 Timeout edition
5 TCP/IP settings:

Disabled / Enabled
Port: 502

6 Setting acceptance

7.10. Security

E:x
i |

. ) Security . .
After pressing the icon the security dialog opens. You can

configure 1...8 analyzer user's and set their access rights to the analyzer. The
User 1 (Admin) has permanent administrator and Control Panel access rights.

Only administrator can edit remaining users access rights and change all their
concerned settings. The user, who doesn’t have these rights, can change only the
name and password in the edition window.
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When creating a user’s password, it is recommended to take
advantage only of Latin alphabet and Roman numerals, without

A using regional characters (after changing the analyzer menu
language, the possibility to enter individual password
characters must be preserved).

Only the Administrator and Logged Users (with required access rights) have
granted access, after providing the password, to the option of analyzer
configuration in ND1 Control Panel.

e =
Lser: | Enabled ‘ _® LS (gl

Settings Administrator's rights
Mame: | Adrnin |D | —@ Control Panel access
Passward | 0/ —® [ Met =
Access rights: | 1101 = @ Context Menu optians
2] ®

¢ |[I—® ENn |

Selection of the user (1..8)

Item | Function

Enabling/Disabling of the selected user from 1..8
Edition of the user’s name
Edition of the user’s password

Setting the access rights for a current user

g A W N P

Setting acceptance
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The following access rights are available for users:

Right

Description

Administrator’s right

Control Panel access

Network access

Context Menu options

Can edit other users’ rights

View, edit and save configuration of the device

A user has a network access (authorization in HTTP and

FTP services)

User has an access to options in Context Menu which
requires authorization (e.g. Operator’s messages).

7.11. System information

After pressing the icon

o

System
irformation

the window with

information about the

analyzer system, memory state, hardware installed in the analyzer, storage state
of the CF memory card and internal buffer become open.

System information
System |Memory | Harchware | Storage | ..

System information
Systern | Memory | Hardware | Storage | ...

System information
Systemn | Memary | Hardware | Storage |

Copyright () 2008-2002 by LZAE Lumnel 5.4, El
Power Analyzer ND1

System wversion: 0.5.1.8 ND1 (Error)
Hardware version: 00,00.00.00.00.00.00,00
Image HYy wer.: 10.00.00.00.00.00.00,00
EBootloader version: 0.1.0.9

Serial no.: 0603079

MAC: 00,50,C2,54,.30,54

IP: 10.2.0.246 (Metwork connected)

=l

Mernory |oad: 93% Iz‘

\vailable physical: 0.47 MB (420 KB)
Total physical: 6,27 MB (6520 KB)

CornpactFlash card: MOT insarted Izl

[nternal buffer state

Group 1.

+ Free samples: 62797 remained

+ Time remaining: 174 hour(s) 26 minis)

| Refresh | | o

7]

| Refresh | |

[~

| Refresh | |

There is also the service tab of the analyzer program updating and the service
maintenance. The service maintenance is only available for authorized users.

System information
- Update |Serice

System information

To enter the service menu please provide the

&

This menu is for authorized users

Update file: |SystemUpdate.\mg |D |
access code:
Update file not found |
i WARNING:
I_ Update | - only,
| Refresh_l | v 4 | Refresh |

The procedure of the analyzer program updating is described in the section 8.3.
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7.12. File Browser

After pressing the icon

File brovwser

when the CF card is

inserted

in the

analyzer, the file browser window becomes open. When there is no card, an
appropriate message appears.

File name

Diate

Size

| R PP

EXIES

PR L R Lt

Delete of the marked file T

7.13. Events Logs

D 20090921 104306 0 - E,,, 1047 (21/09/09) <4036
[El 20090911 095311 0- ... | 10:30 (21/09{09) 1k
[l 20090911 134004 0 - E... | 12:45 (15/09/09) | 5526
D 20090921 104758 0 - E,.. | 09:26 (29/09/09) 2k,
DZDDQDQZI 103214 0- ... 0916 (12/10/09) Bk
(1 20090921 103216 0 - E... | 10:43 (21/09/09) | 404B
[l firmware_img 0L5.3.2 €., | 14:05 (21/09/09) | 77...

D 0611142_0.5.3.2.M01 0916 (12/10/09) | 123k
[5] 20090929 093019 0 - E... | 07:48 (07/10{09) 2k

X

ND1 Control Panel
- sy A, 11l
© GI 0 i
Ge f'\\ The Compact Flash card is not 1
satt] é-“"\_\ present. ]
0
Po =l
ar
o F
= { O
Modbus  File browessr Security System
information

T Exit from the file browser

Following kinds of logs are available in ND1.:

Audit log

Alarm log

Energy log
Power Quality log

Dips and Swells log

Information concerning elements of the current analyzer service, kind of event,
time and date of their appearance, are saved in Audit Log.

Ell ¥ BA

30/06f09

14:48:28
Mo, | Diary Tirne Crate
4 Contral Panel Closed (Admin) 142:11 | 20/08)09
3 Contral Panel Opened (Admin) 13:12:09 | 20/06)09
2 Storage Card Inserted 0752349 | 20/06)09
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User’s messages, information about the alarm kind, sources of alarm signals, time
and data of their occurrence are saved in Alarm Log.

Gl A
Mo, | Alarm tag Source Tirne Crate

12 Al Max - On (230,247 Irrns 13:30046 | 250609

11 Al Max - On (230,247 Irrns 13:30046 | 250609

10 Al Max - On (230,247 s 13:30:46 | 200609

The watt-hour meter state is saved periodically in Energy Log. If the save of
active and/or reactive energy has been programmed in the ND1 Control Panel -
Inputs - Logs menu then, these parameters will be displayed in the Energy Log.

Energy log
Mo, | Log

12 Periadic Call 12:00:00 | 290609
E = 000000042 [kih]

Bl % DA 2528

Tirne Crate

Information about voltage and frequency quality parameters (defined in the EN
50160 standard) are saved in the Power Quality Log.

Power Qualty Log  [2]] 8 [ /)¢ 30foeios
Mo, | L

q Tirne Crate

Information about Wells and dips (defined in the EN 50160 standard) are saved in
the Dips & Swells Log. Phase on which a decay or voltage dip occurred is
marked by the (*) point symbol.

Dips & Swells Log  [2]| M8 [ §° 30fesios
Mo, | Log

Tirne Crate

Log parameters are programmed in the ND1 Control Panel menu:
Inputs — Logs tab:

— Active energy log: Enabled / Disabled

— Reactive energy log: Enabled / Disabled

— Energy log update
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Alarms - Alarm[n] — Control tab:

— Alarm log: Enabled / Disabled

Visualization — Logs tab:

— Audit log size
— Alarm log size

— Energy log size

— Power Quality log size

— Dips log size

Archivization — Common tab:

— Audit log: Enabled / Disabled

7.13.1. Browsing and Handling of Event Logs

After pressing the screen during the visualization of
measuring data, the Context Menu is displayed.

“f"llr]

The pressure of
successive logs.

Context Menu '!
A

b EON
LTI

the icon generates the display and switching the view of

The suitable log can be also selected in the selection option window displayed

after pressing the E

icon on one of the log screen information bar.

1 | . =0l B nm;rg;

) Select one option:
@ Audit log

O Alarm log

O Energy log

O Power Quality Log

O Dips & Swells Log
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=
The pressing of the icon in the Context menu ‘ during the browse of any

log, generates the display of the screen from the service menu: Reset this log /
Reset All logs / Statistics ... / Confirm alarms.

=1 B ™0 i 30/05/09
12:47

} Select one option:

O Reset this log

4
3
5
4 @ Reset all logs
K}
2
i

(3 Statistics...

O Confirm alarms. ..

| e] <21 8]

The execution of each option follows after the previous confirmation of the user’'s
password. (if exists).

=1 B 30111;{23
L
[
L : S

() statistics. ..

O Confirm alarms...

Al Mar - On (230,247 075250 | 30/06/09
i1 Al Mar - 52 006109
10 Al Mar | Pl = 0603
9 Al Max 1]
5 | Al Ma I ‘ @ ‘ ﬁ\"“ |—‘||:| 5109
7 Al Ma J i I_J A 5109
E Al Max| o 4 0609
5 AlLMa 1{& 6 ﬂ h 106 i3
4 Al Max = 0609
3 Al Max - On (230,24 Urms | 07:52:50 | 30j06/09 1z e a
2 Al Max - On (230,24 Urms | 07:52:50 | 30j06/09 11 A User: L
1 Al Max - On (230,2) Umns | 07:52:50 | 30j06/09 1w A | Aclmin (Administratar) ||:/. | il
9 A o
] A Password: i
7 A o
c 4 | o00000 | B | R
c A h;-ql o
© o 9
2 A b‘ 0 @ o
2 Al Max - On (230,24 Umns | OF:52:50 | 3000609
1 Al Max - On (230,24 Umns | 0F:52:50 | 3000609
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The selection of the Reset this log or Reset All logs option, cancels the currently
displayed log. User’'s authorization is required to perform these operations.
Similarly, “Statistics...” category may be chosen from the Context Menu. The
following option is available Reset all statistics, which reset all min and max of all
measuring values.

A i loe

s aclit I =1 B i 3006109
m[Select one option: =

] O Reset this log

G Limwrn L1 =1 B ™ @ F0/0cio9
b L5

Select one option: 00

_ -|DlU
\ — @ Feset all statistics i

O Reset all logs

O Confirm alarms..,

alll I ETH

j; LINER NN

_— 30/06f09
1:54
Select one option:

0.0

=

O Aubo-views turn ON

O Sawe archive data to CF card

O Remove CF card...

O Confirm alarms. ..

In. O Operabor messages. .. El |
Sirlle

T T 1 o

7.14. Edition of User’s Messages

You can program in the analyzer configuration menu for the given measuring
process up to 10 messages. The change of message content is only possible from
the level of the analyzer configuration menu. However, a user has still the
possibility to create its own message while inserting a new one from the Context
Menu.
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ND1 Control

General
settings

General settings

g B
Power Wisla N
A alibe @

: @ Ewent 1
O Msgz2
O Mzg3
O Msg4
O Mzg5
() Msae

—| ]l ]

Select one option:

(v) o]

By

Select one option:
@' M=gl
O Mgz
O Msg3
O Msg4
O Msgs
O Msas

— ] #]

]

~ [
oly

—

.

Fvert 1|
Lafleflclldallellt]a]
el el ffm e
Lofleflalle|l=|le]lu]
| 2 Lo dlw|lx|[»]|=]
| SPACE |

nabc,, |123. | L #5L.

As the need arises, defined messages as above can be saved by the operator in
the alarm log during the analyzer operation.

ums L1, Urms L2,...  [2]| ™ TR AC 2309193

] 230.2 1

- 2 3 0 2 230.24

- n v

] Context Menu 230.2 4

— Saies 230.2

— r-‘-.,.\‘ a \
| g 6‘4"1&‘@ 230.2 4

_— 230.1

|| é -j U = 4 b

s 2,1 DA S
ML urms Bl 23021
— e P
-y ided vothe i Log o e

] current process group. h.2
— 24
_

] 30.2 1
- = v

Select one option:

O Save archive data ko CF card
O Remove CF card. ..

O statistics. ..

O Confirm alarms. ..

@ Operator messages. ..

75




7.15. Exit from the Analyzer Configuration

After finishing the analyzer configuration you must close ND1 Control Panel.

After

pressing the configuration exit

push-button, the selection window of the
configuration  file  storage  option
becomes open:

after selecting the Save and set
configuration push-button

when simultaneously the Export
to file option is checked, the
configuration file will be saved in
the analyzer memory and in the
CF card, in the file named on the
window. The name can be

ND1 Control Panel

@ A W

Gereral Inputs Alarms Analog
settings outputs
Fr | | o]

||| Configuration file namne:

| Config_20090629_123515

LO

/\

| &3 Leave without changes

information

changed to another, after the entry to its edition. You can select any
configuration file from stored in the CF card and under its name store a new

configuration file.

after pressing the Leave without changes button, changes carried out in
the control panel menu are not stored, the analyzer programming state

remains without changes.

Notes:

1. One can set parameter configuration in the analyzer for various processes and
store for them own configuration files (with own names). Applying them, you
can quickly adapt the analyzer for current user’s needs.

2. Configuration files for the given ND1 analyzer can be also prepared in the PC
computer by the ND1 Setup program (see section 9.2), taking advantage of
another configuration file from the same analyzer.
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8. Selected Elements from the Current Analyzer
Operation

8.1. CompactFlash Memory Card

For data storage in the ND1 analyzer, you can use CompactFlash memory cards
of capacity up to 4 GB. It is recommended to use CompactFlash cards from the
SanDisk® company.

8.1.1. Information about CF Card

o

Systam
After selecting the icon | nformation | jn the ND1 Control Panel window, the

information about CF appears. If a CF card is not present an appropriate message
is given in the Storage tab. When the card is inserted in the analyzer, the following
parameters are showed: data about its used and free space, and the total capacity
of the card.

System information

ND1 Control Panel [System IMemDry I Harchware ‘ Starage -
Yo¥ @ J'L H7 CompactFlash card: MOT inserted El
ey -

General Inputs Alarrns Analog System information

settings outputs
— 4 [ System I Mermary I Hardware | Storage | ..
kX o

Y M 2/ - Complactclilas? card; inserted E'
Power  Wisualization Archivization  Ethernet :EE f?;e's'lj ;EE' w5 A ) TR
quality » CF total space: 977,19 MB (1000640 KB)

=|r a } n |
$ !| ua ?Q, [nternal buffer state ]

Group 1
Modbus  File browser Security System | . Frp?e samples: 52928 remained
information « Time remaining: 174 hour(s) 48 minis)
s ——

Refresh | o |

8.1.2. Formatting the CF card

C it |
L

e
General

After selecting the icon L=2""2 | in the ND1 Control Panel, you can select
options of formatting functions in the CompactFlash tab: Quick Format or
CompactFlash Full Format. After the selection confirmation, the procedure of
memory card formatting begins.
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General settings

LCD Screen | CompactFlash | Other

Basic iLCD Screen | CompactFlash iother {

Basic | LCD Screen | CompactFlash

| CompactFlash Quick Format I

CompactFlash Full Format |

A WARNING:
b The format functions cause all data lose
from the storage card!

Do you wantk to Format your storage

‘?J/J card and lose all data?

)
- Orn the storage cardl

Flease wait while formating. ..

s WARNING:
i’!_,‘j Please DO NOT remove the
£ CompactFlash card

>

|

v |

2 |

CompactFlash Quick
Format

erases all files from the card but it does not scan the
card in the aim to find damaged sectors. The option of
quick formatting should be selected when the card was
already formatted and we are sure it is not damaged.

CompactFlash Full
Format

erases all files from the card and prepares the card to
store information on it. The following operations are
performed: checking the current card state, division of
physical and logic card area into sectors, appropriate
names are given to them and a system of files is

created.

During the formatting of the CF card, the LED diode on the analyzer frontal plate
changes the green color into red.

8.1.3. Data storage on the CF Card

During the analyzer operation, when measuring data are stored in its memory, the
LED diode on the frontal plate lights in green. When data from the analyzer
memory are saved on the CF card, the LED diode on the frontal plate changes its

color into red.

Caution!

A\

During data saving on the CF card, one must not pull it out
from the analyzer. The removal of the card can cause an
irreversible loss of all data stored in the memory card. One can

remove the card only after finishing the data storage on it
(green color of the LED diode).
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When making changes in the analyzer configuration, all data from the buffer
(stored in it at the original configuration) are saved to the hereto open files with
data, and new data obtained already after introducing changes in the
configuration, are stored in new files.

1an UUUUUOO .0 kWh

R ——

LED diode

After exceeding 90% of the CF card capacity storage level (when the icon of the
CF card on the ND1 screen has the red color) it is recommended to transfer data

from the memory card to the PC computer as fast as possible, format the card or
replace it for another empty one.

Urms L1, Urms L2, ... E !‘ }!J_’_ E{ﬂg{ﬂg
g

E L1 |Urms Gk 230.2
DM Y 23029

Caution!

data will be stored in the ND1 buffer. During the data storage
into the buffer, one must replace the CF card by another,
formatted card. If the card is not replaced on time after filling the
buffer, new data will be lost.

: After exceeding the nominal capacity of the CF card, measuring

Note:

Using the KD Connect program, you can copy data to the PC, from the inserted
CF card in the analyzer and perform its full erasing.
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Data are not saved on-the-fly on the CF card because of possible quick card
damage. The period of data storage from the given measuring group in the CF
card is a multiple of the programmed storage period for this group and can last
even several months.

For this reason, when in the meantime it is necessary to access the CF card data
with all current measuring data, before its removal from the analyzer, select the
option Save archive data to CF card. This operation copies all current data from
the internal buffer into the CF card.

After selecting the option Remove CF card the copying of current data on the CF
card follows and information about the possibility of a secure CF card removal and
the insertion of a new one is displayed.

8.1.4. Visualization on the CF Card State on Screens
— Lack of CF card in ND1

12f10f09
12:53:29

'_:‘J' I 02f06 09
; 14:47 :47

— The CF card is filled (over 90% capacity)

< 03fosfo9
14:47 :47
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8.1.5. Browsing and Erasing of files from the CF Card

After selecting the icon

Eear
L -
=

File browser

in the ND1 Panel Control, file names saved in

the CF card are displayed in the file browser. After selecting the given file and
confirming its selection, it may be deleted from the CF card.

D 20090929 093019 0-E...

07:48 (07f10/09)

algn

File: name Date Size
[} 20090921 1045306 0-E... 10:47 (21/09j09) 4058
D 20090911 095311 0-.,,, | 10:30 {21/09/09) 1k
D 20090911 134004 0-E... 1248 (15/09/09) = 55ZB
[5] 20090921 104756 0 - E... | 09:26 (29/09{09) 2k
D20090921 103214 0-.., 0916 (12/10/09) k.
D 20090921 103216 0-E... 10043 (21J09/09) | 404B
D firmware_jimg 0.5.3.2 (... 14:05{21/09/09) 77...

[(losii14z 0.5.53.2001 0916 (12/10j08) | 123k

P mn 4 A

& 4
File Delete of selected
selection file

-

2 [~

M) ¢ | O]

File: narme: Date Size | &
D 20090513 233330 051, 00:24 {14/05/09) o4
200
D L} Do you really want ko delete the
(1209 \_1.) Fallowing File: "\CF\ND1}20090513
D 204 : 2333100 - AuditLog,csv"?
[5] 204
[ 204
D) z0q 2] |6 |
[l 20
() 20680516 230410 0 G1...  23:11 (16/05/68) Sk E‘
T P A .
|t K| <] 0|

Exit from the menu
return to the ND1
control panel

D1 Control Panel

G N &

Ger| % The Compact Flash card is not 1
sett él} 4 Present. 3
Po =18
?
=2 K O
Modbus — File browser  Security System
information

If the card is not inserted into the analyzer or it is not formatted, a message
informing about its lack is displayed.
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8.1.6. Removing CF Card, Exchange of CF Cards, Write of Archive Data

2. Bl % BB sihehe 2. El'™ DA e
230.8
230.7 ¢ O Auto-views turn ON = l . ;
; 3 Please wait whie saving data to
. — y = - O Save archive data to CF card \-l/] [ e
Nores R P > @ Remove CF card...
| i . :
Jil ‘ @ ‘ L_j .|/—| ‘ 30.7 4 () statistics... * Please wat..,
— v J— O Confirm alarms... ‘/l
L3 [Urms 230.81 O Operator messaqes.. . E 24
23074 3] ¢ @m 24 ]
- 2 3 0 ] 8 v - = . - i

If you want to remove the CF card from the analyzer (without the accidental
possibility of loosing measuring data), you must open the context Menu window

(by touching the screen with a finger), press the option selection |
and in the open select option window, mark Remove CF card.

==

T

icon

After selecting this option, data on the card will be completed with new data. Still
the recording is performed in the internal buffer, while the save on the CF card is

locked till the time of the displayed message acceptation.

Before the message acceptation, you can replace the CF card by a new one.

12710709

z.. El E :: 09:14:41

Mo you can safely remove the card and
insert a newy one. Then press the accept
button.

Caution!

A\

measuring data!

The removal of the CF card, without the execution of the
previously described procedure above, can cause the loss of

The option Save archive data to CF card, forces the copying of the newest data
from the analyzer internal memory (data Buffer) to the CF card. After the copying
of archived data to the CF card, the recording into the buffer is continued in
accordance with current settings.
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Note: Considering the CompactFlash card life guaranteed by producers, a too
often use of the saving data recording on the card is not recommended.

8.2. Touch Screen Calibration

i)

de)

g"

General

After selecting the iconin L**"™%* | ND1 Control Panel window, the Touch
Screen calibration procedure is available on the LCD Screen tab of the General
settings window. The calibration of the touch screen must be carried out in case of
incorrect reaction on pressing the icons/buttons in windows displayed on the LCD
screen.

LCD Screen | CompactFlash I Logs I | Basic o Seeaca —
i(, Instructions:
) | Carefully press and briefly hold ¥
& | Doyou really want to calibrate the M - stylus on the center of the target, | =
~:/ bouch screen? LCD Repeat as the kargat moves araund
the screen, Mext, to save the new

LoD

settings tap the screen in less than

|_ . |_ 30 seconds. [

2| | O |
| Touch Screen calibration |

v 2

After pressing this option and confirming the selection and reading the short guide,
the calibration window appears. Calibration procedure is based on successive
pressing five calibration markers (crosses). In order to save introduced changes
please touch the screen (any place) in a 30 seconds’ period from the last touched
marker.

[ | )
fully press and briefly hold stylus on the center of the tar fully press and briefly hold stylus on the center of the tan Nem_rrcahltalzatmn settltmgs ha\::e beené'n;asured.
Repeat as the target moves around the screen, Repeat as the target moves around the screen. 4p the screen to register saved data,

r 20 seconds to cancel saved data and keep the current s
+ =) - - .

Tirne lirnit © 9 zec

+

If the screen will not be pressed during the 30 seconds’ period, changes in
calibration will not be introduced.
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8.3.

Updating the Analyzer Program

Taking into consideration users’ opinions about the ND1 analyzer, and as
development works will be conducted in the company, the ND1 analyzer will be
updated. New firmware and software versions, in the form of updated files will be
available for interested users on the page:

http://www.lumel.com.pl/

8.3.1. Firmware update on the device

After copying a new update file to the ND1 directory on the CF card (e.g. using
KD Connect application), you can update the analyzer firmware. In order to do
that, you must carry out the following operations:

Select System information icon in the ND1 Control Panel and then chose the
Update tab.

Select an update file in the file browser

System information
... | Update |Service

Update file: |SystemUpdate.img ( |D
Update file not found
Update
| Refresh <«

)

Files browser

File name

Date Size

D firrware_img 0.5.0.3 (... 12:13{13/05/08) 77...

X

v] 8]

Accept the selection and press the Update button.

System information
- Update | Service

Update file:; |ﬁrmware_img 0.5.3.210.. |D |

Wersion: 0.3.2.2

[rmage Hwy wer.: 10.10.10.00.00.00.00.00
Size: 7340032

CRIC: 86840339

C owme D
Refresh | v

Update i Service {

{r) system image? (Moke: this operation

Do vou really want to update the

may nok be reversible)

Update |
Refresh | v |




After confirm the choice, the update starts and after it finishes, a message box with
a result is displayed:

Update i Service i

e
Irm.
Siz
R

Flease wait while updating. ..

i

=

WARNING:

& Flease DO MOT power off the device
i/ L} 'f while updating and DO NOT remaove

the CompactFlash card

opaate

1 L]t

Refresh |

L2 |

[] System update finished successfully.

1 Please press the accept button to
reset the device automatically,
{Mote: if the device will not reset
automatically please reset it
manually)

Refresh | 4 |

After finishing the firmware update, the automatic conversion of the analyzer
configuration follows (automatic configuration storage in the file before
execution of the program update and its automatic readout after the
updating execution. So please DO NOT take the CF Card off the analyzer).

A\

Caution!

During the system updating, one must not switch the analyzer off
and one must not take the CompactFlash card out.

A\

Firmware update requires a user’s authorization always (Control
Panel, web page). It is not available from Context Menu if System

Information icon is present.

8.3.2. Firmware update thru the device web page

System update is also available from the device web page. Only users with
administrator rights are granted access to the web update process. It is
recommended to set a non empty password for these accounts.
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Power Analyzer ND1

e Monitoring of measuring channels Device information
Group name: Process Group 1. Number of channels: 5. Device name: Power Analyzer ND1
b Group 1 Last update: 7:19:32 Device I0: net
Group 2 Device description: Power Analyzer
Group 3 Name Value Unit State Serial number: 2
Group 4 Urms L1 0.0 \ System version: 0.56.11
Urms L2 0.0 v Bootloader version: 0.1.0.11
Administration Conection status: ¥
Urms L3 0.0 v CompactFlash load
CompactFlash card
ms 1 | 0.000 | A
Irms L2 0.000 A

Language

ST

L < Monitor refresh rate: |5 5 j

Copyright @ 2005-2010 Lumel S_A_ All rights reserved.
http:/fwww lumel com plf

After selecting an update file and pressing the Start Firmware Upgrade button
the following operations follows:

a) update file is sent to a device CF card,
b) system file verification,
c) system update,

d) remote device reset.

Select firmware file:

CMirmware_img 0.5.5.4 (ship) ND1.img Frzegladaj.

l Start Firmware Upgrade ]

After sending an update file on the CF card the update progress appears. If
system update finishes and device resets with success the main page will be
displayed.

Upgrade progress @ 23%

\\H:‘[,

=
IS
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8.4. Maintaining Data Stored on the CF Card, Visualization

Measuring data, separately from each group of logic channel, are stored in text
format files *.csv with or without the digital signature and in binary format with
digital signature. The KD Check program is designed to check the digital signature
of a text data file. The binary format is serviced by ND Archive. The limitation of
the CSV file capacity is up to 8 MB. The format enables a direct browsing and
visualization of data stored in the text format *.csv, e.g., in the MS Excel program.

Data from the memory card can be copied to a PC computer using the memory
card reader servicing cards of CompactFlash type or taking advantage from
features of the KD Connect program added to each delivered analyzer.

The KD Connect program is destined for the communication between the PC
computer and the ND1 analyzer by means of the USB interface. It enables to carry
out following operations:

— copying files from the CompactFlash card, directly from the analyzer on the
PC computer ( e.g. data files, screen dumps),

— uploading files from the PC computer on the CompactFlash card in the
analyzer (e.g. file with an ND1 firmware),

— deleting of stored files in the analyzer CompactFlash card,

— collection of current system information of the ND1 analyzer (among others:
system version, current configuration, level of CompactFlash card filling).

The ND1 Setup program enables to prepare in the PC a configuration file for the
ND1 analyzer. The appearance and operating the ND1 Setup program are the
same as to the analyzer menu described in the user's manual. But please take
notice of some differences:

— to handle the ND1 Setup program, the mouse and computer keyboard are
used

— dialogues of file selection allow to browse the contents of computer disks

— the language of the ND1 Setup program is compatible with the language of
the last edited configuration

— the appearance of dialogue windows highly depends on the system user
interface customization (as e.g.: the size of system fonts).

The result of work with the ND1 Setup program is the configuration file for an
analyzer of a defined hardware configuration.
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9. Programs on the PC

9.1. KD Connect Program

The KD Connect application is destined for the communication between the PC
computer and the ND1 analyzer using the USB interface.

The KD Connect program enables to carry out following operations:

— copying of files from the CompactFlash card, directly from the analyzer into the
PC computer (e.g. data files, screen dumps ),

— uploading of files from the PC computer into the CompactFlash card in the
analyzer (e.g. file with the updated ND1 program),

— deleting of stored files in the analyzer CompactFlash card,
— reading the current system information of the ND1 analyzer (among others,

system version, current configuration, level of the CompactFlash filling).

9.1.1. Installation of the USB Driver

To make connection between the ND1 and a PC you have to install the driver in
under the MS Windows operating system.

After connecting the Analyzer to the USB port of your PC, the operating system
will ask you for necessary drivers (“Found New Hardware Wizard” appears).

Insert the CD disk delivered with the ND1 analyzer into the CD-ROM drive.

Select the option “Install the software automatically (recommended)” and click
“Next”.

Select the found driver from the list and press “Next” to install the driver by the
wizard. Windows will locate the drivers and proceed with the installation. When the
wizard informs about the lack of driver compatibility tests with MS Windows,
answer “Continue Anyway”. Next, click the push “Finish”.

After the correct driver installation (a restart of the system is not required) you can
start to install programs delivered with the ND1 analyzer.

Select the folder with the KD Connect program on the CD disk and start the
KD Connect_install.exe program. The installation wizard starts. Proceed in
compliance with instructions displayed on the screen.

Software Requirements:

— operating system: MS Windows 2000 or better,
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— USB drivers for ND1,
— 3 MB of free space on a hard disk

— other requirements same as operating system’s ones.

Software Instalation

The program installation is typical for applications destined for the MS Windows
environment. The program installation is available in the annexed CD disk, in the
“KD Connect” directory.

9.2. ND1 Setup Application

ND Setup is a program allowing preparation a configuration file in the PC for the
ND1 analyzer. After recopying the configuration file on the CF memory card, it can
be used for reprogramming settings in the given ND1 analyzer.

Installation

The program installation is typical for applications destined for the MS Windows
environment. The installation program is located on the annexed CD disk to the
analyzer, in the “ND Setup” folder. To begin the program installation, start the
installation program ND Setup_install.exe. Next, proceed according to messages
appearing on the screen.

9.3. KD Check Application

The KD Check program is destined for digital signature verification of measuring
data saved in the CSV format. The program installation is typical for application
destined for the MS Windows environment. The installation program is situated on
the CD added to the delivered analyzer. To begin the program installation, start
the KD Check_install.exe installation program. The installation wizard starts.
During the verification of files, proceed acc. to the instructions displayed on the
screen.

9.4. ND Archive

ND Archive is destined for open and analyze data stored in binary format with
digital signature. The user’'s manual is given in another document together with the
installation program files.
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9.5. FTP Download

The FTP Download is an application to automate a download process of data files
from a device to PC. It can be easily used in batch files (*.bat) to periodically copy
files to a local directory. The advantage of this program is that it copies only
newest data from the source directory, i.e. files that changed or were newly
created. The syntax is following:

FTPDownload IPAddress Port UserName Password

SourcePath DestinationPath

The examplary batch file could be as follows:

ECHO Download data from ND1, IP: 10.0.0.4 Port: 21

FTPDownload 10.0.0.4 21 Admin pass123 /CF/ND1 “C:\Data from ND1”

recommended to schedule a new task in Windows XP Task

Ei In order to automate data download process from the device it is
Scheduler.
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10. Technical Data

Measuring ranges and admissible basic conversion errors

EnQ

Measuring quantity Range Basic error Remarks
57.73/100.0V (Ku=1)
230.0/400.0V (Ku=1
Voltage U (Ku=1) £0.2 % Ku = 1...4000
400.0/690.0V (Ku=1)
400.0 kV (Ku # 1)
1.000 A (Ki = 1)
Current | 5.000 A (Ki = 1) +0.2 % Ki = 1...20000
100.0 kA (Ki # 1)
Active Power P
Mean Active Power 00... () 6000.'0 W +05%
P 999.00 MW (Ku # 1, Ki # 1)
av
0.0...6000,0 VA
Apparent Power S ) +0.5%
o W 999.00 MVA (Ku # 1, Ki # 1) 0
Reactive Power Q 0.0...(-) 6000.0 var +0.5 %
999.00 Mvar (Ku # 1, Ki # 1) R
Active Power PF = Power
Factor PE -1.000...0...1.000 +0.5% Factor = P/S
Ratio of active
Coefficient tge -10.00...0...10.00 1% power to reactive
power
¢ angle between -180°. 180° +05% Evaluated from the
land U - power triangle
Frequency f 45.00...66.00 Hz +01%
THD U, THD | 0...200.0 % .
Harmonics U, | (u 0...100.0 % £2% Errorin the range
to0 51) 1P - 100.0 % = 10...120 % U,
For changes in
Pst, PIt 0..20 +5% range of
0,325..35 Hz
CIEIVE SEgy 0...(-) 99 999 999.9 kWh +0.5%
EnP
REECHNTE G 0... (-) 99 999 999.9 kvarh +0.5%

where

Ku
Ki
THD U
THD |

voltage transformer ratio
current transformer ratio
total coefficient of voltage harmonic distortion
total coefficient of current harmonic distortion
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Technical parameters of measuring input

no. of inputs
resolution of A/D converter
sampling rate

measuring band

7, galvanically isolated
16 bit
6250 S/s on each channel simultaneously

3 kHz (for U and | measurement)

harmonic measurement up to 51’st
isolation 3.1kVd.c.
measurement time 1ls

Dips, swells and interruptions

U RMS A/C 0,0...200,0 %

accuracy = 0,5 % from nominal value
event detection based upon 1 cycle RMS voltage

programmable thresholds in percent of nominal
voltage

Additional conversion errors (in % of the basic error)

from ambient temperature changes

<100 % /10°C

Analog outputs
current:
output signal
basic output error
load resistance
isolation

reaction time

4, galvanically isolated
0...20 mA

0.2%

<500 Q

500 V d.c.

100 ms

Binary inputs
control signal
switching frequency

isolation

12, with a common ground
0/5...24V d.c.

starting 2 Hz

500 V d.c.

92



Alarms
electromagnetic relays

contact voltage / load current

reaction time

Normally open (NO)
6, programmable
<250Va.c./15A
<30Vdc./1A

100 ms + hysteresis delay

Interfaces

2 x RS485 (Modbus Master & Slave)

USB

Ethernet

Transmission rate: 300...256000 bauds
Transmission mode: ASCII/RTU
Reaction time: timeout

V.1.1 Device, USBB-G socket

10 Base-T, RJ45 socket, Modbus Slave TCP/IP,
Web Server, FTP Server, NTP Client

General analyzer parameters

graphic color screen

external data support
internal memory (buffer)
power input
supply circuit
voltage circuit
current circuit
casing protection level
from the frontal side

from the terminal side

LCD 5.7" TFT, 320 x 240 pixels
with touch panel

CompactFlash up to 4 GB
6 MB

<28 VA
<£0.2VA
<£0.2VA

IP65 acc. to EN 60529
IP20 acc. to EN 60529

Archivization

Number of parameters possible to be
archived (Event Logs not concerned)

Archive period

Events Logs

72 (4 groups of 18 recorded and calculated parameters)

from 100 ms up to 12 hours (separately for each group)

separate archivization of event logs: audit, energy,
power quality, voltage dips, swells and interruptions.
Over 50 various parameters.
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Data recording area

Storage formats

Others

internal Flash buffer, CompactFlash card

CSV, CSV with digital signature, Binary with digital
signature

- archive control of each group by binary inputs
(possible events: storage control, creation of new
files, internal data flush to CF),

- giving a name for each data group,

- access to stored data thru Web page and internal
buffer flush to CF,

- full access (copy, delete) to stored data on CF thru
FTP server.

Reference and rated operating conditions

operating temperature

storage temperature

supply

reaction against decays and supply
recoveries

input signal

power factor

admissible peak factor of
measuring current
measuring voltage

base frequency (of the 1’st harmonic)

short duration overload (1 s)
voltage input

current input

0...23...50 °C for < 75% relative humidity
0...23...65 °C for < 40% relative humidity
without condensation in both cases

-20...65 °C
85...253 V a.c. (40...50...400) Hz or 90...300 V d.c.
18..30 V d.c.

preservation of data and the device state during the
decay, work continuation after the supply recovery

0...0.005...1.2 In, 0...0.05...1.2 Un for current and
voltage;

0...0.1...1.2 In, Un for coefficients PF, tgo;
frequency 45...50...66 Hz sinusoidal (THD < 8 %)

-1..0..1C,L

2
2

from 47 to 52 Hz or 57 to 62 Hz for THD U, THD I, and
harmonics

2 Un (max.1000 V)
10 In
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Mounting requirements
dimensions of the frontal part
length of the frontal part
dimensions of the mounting hole

moment value to tight up
clamps fixing the analyzer

144 x 144 mm
155 mm
138" x 138" mm
0.2 Nm

Service safety

installation category

pollution level

Working voltage related to earth
RS485, USB interfaces

measuring system

electromagnetic relays, supply

altitude ASL

acc. to EN 61010-1, basic isolation
1
2

50V

500 V
cat. lll for 57.7 V /100 V and 230 V / 400 V options,
cat. Il for 400 V / 690 V option

300 V
<2000 m

Electromagnetic compatibility
noise emission

noise immunity

acc. to EN 61000-6-4
acc. to EN 61000-6-2

Auxiliary supply

2x24Vd.c./30 mA £5%

Other
Weight

<2kg
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11. Order Codes

Power Quality Analyzer ND1 - X X XX X

Current input:

Voltage input:

BT, 7V 1100 Voot 1
230 V /400 V..ot cte ettt 2
400 V /890 V..ot 3

Version:

(S ¢= 10 F= o [T PP PP OPPPPPPPPPRPN 00
custom-made (supply: 18...30 V d.C.). uuurriiii 01
in a portable case without Ethernet interface...........cccccevviiiiineeennne, PO
in a portable case with Ethernet interface .........ccccvvvvvvvveveeveeeeeiiiiieiiinnnnns PE

Language:

Acceptance tests:

without extra quality reqQUIFEMENTS .......cooiiuiiiiiiiie e
with an extra quality inspection certificate............cccccoveiiii
acc. to customer’s request(*) .................................................................................................

) after agreeing with the Manufacturer
Note:

= The ND1 analyzer is equipped with 6 alarms (electromechanical relays),
4 analog outputs and 12 binary inputs.

EXAMPLE OF ORDER

The code ND1-2-1-00-E-0 means:

ND1  Analyzer of three-phase power network parameters of ND1 type

2 current input: 5 A

1 voltage input: 57.7 V/100 V

00 version: standard

E English version

0 without extra quality requirements
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Maintenance and Guarantee

The ND1 Power Analyzer does not require any periodical maintenance. In case of
some incorrect unit operations:

From the Shipping Date, During the Period Given in the Annexed Guarantee
Card

One should take the instrument down from the installation and return it to the
Manufacturer’'s Quality Control Dept. If the instrument has been used in
compliance with the instructions, the Manufacturer guarantees to repair it free of
charge.

After the Guarantee Period

One should turn over the instrument to repair in a certified service workshop. The
disassembling of the housing causes the cancellation of the granted guarantee.

The Manufacturer’'s policy is one of continuous
improvement and we reserve the right to make changes
in design and specifications of any products as
engineering advances or necessity requires and revise
the above specification without notice.
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EVERYTHING COUNTS

LUMEL S.A.

ul. Sulechowska 1, 65-022 Zielona Gora, POLAND
tel.: +48 68 45 75 100, fax +48 68 45 75 508
www.lumel.com.pl,

e-mail: lumel@lumel.com.pl

Export department:
tel.: (+-48 68) 4575139,4575 233,4575 321,45 75 386

fax.: (+48 68) 32 54 091
e-mail: export@lumel.com.pl

ND1-09G



