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SECURITY

e This instrument was manufactured and tested in conformity with IEC 348,
the standards DIN 57411 Part 1/VDE 0411 Part 1, .Protective Measures
for the Electrical Measuring Instruments. and left the factory in perfect
technical safety conditions. For the purpose of maintaining these
conditions and to guarantee safe operation, the user must adhere to the
indications and warnings contained in the enclosed operating instructions.

o Before switching on the instrument it is necessary to verify that the
operating voltage and line voltage set on the instrument coincide.

e |t must be plugged into only a current tap with earth (ground) wire.
This protective action must not be eliminated by using an extension cord
without a protection conductor.

e The electrical plug must be inserted before the measurement and
command circuits are disconnected.

e Warning!
Any cut off of the protection conductor inside or outside the instrument,
or detachment of the protection conductor connection can cause the
instrument to become dangerous. No voluntary cut off is allowed.

o During the opening of the covers or the removal of pieces with the
exception of the cases in which these operations are carried out
manually. live pieces can get skinned. The connection points can also be
live. Before any compensation maintenance. repair or replacement of
pieces. it must be detached from any power sources any time that it is
necessary to open it.

e The capacitors can be loaded even after it has been detached from all
power sources.

e It must be guaranteed that the replacement protections used are of the
required amperage. The use of protections which have been repaired or
short-circuiting of the fuse carriers is not allowed.

e After having determined that it can no longer operate safely, it must be
taken out o! service and secured against involuntary operation.

Safe operation is no longer possible in the following cases -when the
instrument shows clearly visible damage -when it no longer operates

-after lengthy storage in adverse conditions

-after serious damage caused during transport.

There are two protection fuses inside the instrument. Fuse F1= 5x20 1A type T
mounted on the instruments P.C. Board for the protection of the logic circuits.

Fuse

N

\

—

Maintenance and/or repair operations with the instrument open must be carried
only by qualified, authorised personnel.

A - OPERATOR SAFETY .
Read these pages carefully before installing and using the instrument.

A.1-INTRODUCTION

The instrument described in this manual is designed for use by suitably trained
staff only.



Ali servicing and/or repairs which involve opening the instrument must be
carried out exclusively by skilled, authorised staff.

A.2 - SAFETY PRECAUTIONS

For proper, safe use of the instrument and for servicing and/or repairs the staff
authorised to carry out servicing and/or repairs must observe standard safety
precautions.

A.3-SYMBOLS

READ THE INSTRUCTIONS

A.4 - PRECAUTIONS IN CASE OF MALFUNCTIONS

If it is suspected that the instrument is no longer safe, for example because of
damage during transport or use, it must be withdrawn from service and
precautions must be taken to ensure that it is not used by mistake. Call in
authorised technicians for checks and any repairs required.

B - INSTRUCTIONS FOR INSTALLATION

B.1 - PRELIMINARY CHECKS

On receipt of the instrument, check that it has not been damaged during
transport.

If any problems are noted, contact the ELCONTROL service network for any
repairs or replacements.

B.2 -SAFETY INSTRUCTIONS
B.2.1 -GROUNDING

Before any connections are made the instrument must be grounded by means
of the power supply plug, which must be inserted only in sockets complete with
ground connections.

Power lead extensions may only be used if these ensure that the power supply
(mains) connection is maintained.

B.2.2 - SUPPLY VOLTAGE

The instrument can be supplied at a voltage range between 200V and
240 V; 50/60 Hz (100 V -120 V. 50/60 Hz on request).

For a supply voltage range 200 V- 240 V use fuses 80mA 250V type T
(160 Ma type T for 100V-120 V operations). Disconnect the power lead
before changing the fuse. The fuse holder is located on the rear panel
beneath the power socket. If the fuse requires replacement, proceed as
follows:

-Remove the fuse-holder lid using a screwdriver.

-Insert a new fuse with the same specifications and close the fuse
holder.

T
]

Fig .B.1 Fig. B.2

Ensure that only fuses with the same voltage and current ratings as the
originals are used.
Repaired and/or short-circuited fuses must never be used.

B.3 - BATTERY OPERATION

A 5V 1300 mA Ni-Cd battery (consisting of 4 elements of 1.25 V 1300
mA connected in series) will supply the instrument for 3 hours with the
internal printer and display illumination switched off. IMPORTANT
When the instrument is running on the battery the ground connection is
not required and therefore MUST NOT BE CONNECTED. The internal
battery automatically recharges in 48 hours when the instrument is
connected to the power supply (mains), or it can be recharged in about
60 minutes if the FBC1 module is connected to the socket provided.
N.B. Remember that when the FCB1 battery charger is used the
automatic power supply (mains) charging function is disabled.



1 DESCRIPTICN CF THE INSTRUMENT
1.1 WHAT IT CAN DO

The VIP SYSTEM 3/ MK3 are the result of experience drawn from two
previous ELCONTROL instruments of the same type (the VIP and the
MICROVIP). whose excellent features they retains. However. they also
incorporate very important innovations which make them truly new
instruments.

They monitor all three phases of a three-phase system.
They are portable, light-weight device with built-in 40-column printer.

The VIP SYSTEM 3/ MK 3 can run on batteries and can measure no less than
81 electrical parameters with very high accuracy.

In particular, the VIP SYSTEM 3/ MK 3 are capable of measuring parameters
not generally covered by an instrument of this type: they measure harmonic
distortions; indicate average values and record maximum readings for various
parameters; they measure and print out active and reactive power consump-
tion; and record micro interruptions in the power supply (mains) and the
duration of longer interruptions.

The built-in printer is capable of printing measurement data on request and
can provide automatic print-out of the sequence of measurements relative to
any four parameters selected by the operator.

The instruments. printers can also provide bar graphs plotting 2 of the
parameters measured: they also provide rapid print-out of the value of those
parameters which cross the alarm thresholds and monitor their development
with frequent print-out until they come back inside the preset limits.

Alarm monitoring is made more effective by two RELAY outputs activated
when an alarm threshold is crossed.

1.2 EASY TO USE

This brief description may give the impression that use of the instrument
is very complex: in reality, procedures far measurements relating to most
of parameters are quite straight forward.

The instrument is supplied by the factory already set up far monitoring
mast of the parameters relative to an electrical user.

The supporting hardware supplied with the instrument comprises a set of
voltage measurement connection cables, three clamp meters far current
measurement and various accessories.

The VIP SYSTEM 3/ MK 3 and their accessories are preset with default
program data ready for immediate operation: they can be used straight
away to measure electrical power in Low Voltage systems (up to 600
Volts between phases and neutral) with phase current up to 1000 Amps.

When the instruments are switched on, the measurement cycle starts
immediately and the display shows the first measurement page covering
three phase voltage. current. active power and CO~ parameters (see fig.
1.1).

All setting and selection procedures are carried out by means of a small
numerical keyboard and 4 function keys on the front of the instrument.
The function key with the symbol relating to the parameter required is
pressed to call up one of 10 different display pages, which show the 81
parameters the instrument is capable of monitoring.



The measurements displayed (updated every second) are the following

Page 1 -Voltage, current, Cosg, three phase power.

Page 2 -Voltage, current, Cosg, power of phase L 1 (R)

Page 3 -Voltage, current, Cosg, power of phase L2 (S)

Page 4 -Voltage, current, Cosg, power of phase L3 (T)

Page 5 -Three voltages, neutral current, frequency, phase rotation of each phase
and three-phase

Page 6 -Instantaneous, average and maximum active power of the three phases
and three-phase

Page 7 -Instantaneous, average and maximum apparent power of the three phases
and three-phase

Page 8 -Instantaneous, average and maximum reactive power of the three phases
and three-phase

Page 9- Percentage harmonic distortion of the three phases and three-phase.

Page 10- Active and reactive power consumption, average Tg and average Cosg

of the three phases and three-phase.

The measurements shown on the display can be printed by pressing the function
keys under the word PRINT in the last line of the display.

The next function key (beneath MENU) is pressed for access to the function
programming and measurement selection procedure.

Even if we are now presented with a very large range of options, management of
these procedures is very simple thanks to the menu's tree structure. the operator-
instrument dialogue.

Movement through the tree structure is by means of the numerical keys and the
function keys. The specific function of the function keys are always indicated on the
last line of the display page. (See Fig. 1.2)

For example, the function key located under "BACKPAGE" is pressed to turn back

one page in the MENU branch, while the function key under IMEASURE" takes the
operator back to measurement page 1.

Fig.1.2

1.3 HIGHLY VERSATILE

The main feature of this instrument, and the factor which makes it unique of
its kind, is its outstanding versatility and expandability.

The range of parameters monitored can be extended: for example. a special
interface provides current measuring capacity from 30 mA to 999 kA.

Other interfaces allow accurate readings to be obtained even with current
transformers (CT) other than the clamp meter provided. with different ratios.

In the same way, a special interface can be combined with the system's
voltage transformers (VT) for medium voltage measurements.

Direct current measurements can be made using a special interface and
clamp meter.

The VIP SYSTEM 3 / MK 3 can be connected to the telephone line using a
MODEM device to permit remote processing of data from a number of analy-
zers.

A special accessory (MEMORY PACK) allows a larege number of measure-
ments to be stored and then transferred to a remote printer or a computer.

Finally, the VIP SYSTEM 3 can be used to measure different types of parame
ters far specific purposes through the installation of special BLACK BOXES.

The BLACK BOXES for measurement (by means of a prometer ) of tempera-
ture in the range from -20 o C. to + 200 0 C (- 4 o to + 424 °F) ., and of
system leakage current, respectively, are already available.



1.4 FEATURES AND APPLICATIONS

The VIP SYSTEM 3/ MK 3 are therefore intended to provide electricity consumers
with in-depth information about their plant. But they are equally useful for design
engineers, fitters, service technicians and electricians for faultfinding, repair and
restructuring in plants already in operation.

= The VIP SYSTEM 3/ MK 3 can be used in the following applications:

= Load mapping

= Qverload reduction with correspondingly reduced current leakage

= Checking new buildings and processes for design loading Improving safety
standards through overload identification

= Accurate resolution of power factor correction problems.

= Elimination of load peaks

= Time period monitoring for optimum tariff utilisation

= Monitoring high frequency marine and avionics supplies

= DC measurement

=  PWM/PAM monitoring

1.5 DESCRIPTION

DISPLAY KEYBOARD

—

MULTIFUNCTION FUNCTION KEY
The function keys have different
functions depending i
upon the specific display page. |

PAPER ADVANCE

ON/STANDBY SWITCH

ALARM RELAY

OUTPUTS

RS232 OUTPUT —-
[ |
| |
|

INTERFACE CONNECTION FOR |
AUXILIARY MEASUREMENTS

DISPLAY CONTRAST
REGULATION F———

POTENTIOMETER which
depends upon the inclination of

: ) | POWER SUPPLY (MAINS)
the instrument with respect to | (with built-in fuse)

the observers position |

RAPID BATTERY CHARGE by means
of the FBCI optional accessory,
which is inserted between the line
and this point of the instrument.

The battery is recharged in on hour.

SELECTION ANG PRESETTINGS CARRIEQQUT ON THE KEYBOARD

_;4 . KEY NUMBER for guided Selection inside the MENU
_J to Insert chosen presettings

‘!- KEY SYMBOL indicated to what measurements the
2t | measurement display page refers (In this case [=
Three-phase measurements of (V-I-Cosg-KW on page

1

CLEAR cancels the existing ENTER confirm the posted
presettings presettings the moves to the
following presettings

10



TOP VIEW

) Black Box compartment
Measurement connections V|p System 3 0n|y

H “ ” H Memory Pack
~Trv R compartment
H ‘ Vip System 3 only

Printer l ! H b

DISPLAY Alphanumerical and graphic high contrast LCD display complete with
badlight for night-time illumination. The display is divided into 8lines of 40
characters: the first 7 are for menu messages and measurements; the last
indicates the functions of the 4 function keys beneath.

KEYBOARD Tactile keypad with 12 keys, 9 divided into two parts of different
colours, the upper section numbers used for menu selections and the lower
part the symbols of measurements shown on the display.

PRINTER Impact printer, 40 alphanumerical characters, 1.5 print lines per
second, capable of providing plotter and graph print-outs.

MEMORY PACK External module which can be inserted in the instrument or in
a special compartment. connected by a connector. Contains a RAM memory of
128 or 512 kBytes with lithium buffer battery for storage of measurements.
which are retained for up to 5 years.-Suitable for VIP SYSTEM 3 only-

BLACK BOX Compoasition varies according to function. Generally comprises a

circuit with memory containing the application program. measuring method and
menu pages for the specific function. -(Suitable for VIP SYSTEM 3)

11

FUNCTION KEY FUNCTIONS AS INDICATED ON DISPLAY

As mentioned above. the function keys take on different functions
depending on the page shown on the display.

Four symbols on the bottom line of each page indicate the functions
provided at the moment by the respective function keys beneath them.
These are interpreted as follows:

-> Turn to next page.

<- Return to the previous page (tram measurement pages)
MENU Turn to the MAIN MENU page which is the starting point for
all procedures.

PRINT Print-out of the readings shown on the display

m k M Multiplier of the unit of measurement shown on the display.
M k m Divisor of the unit of measurement shown on the display
STOP Halts MEMORY PACK transfer.

BACKPAGE Return to previous page (from menu pages).

MEASURE Return to measurement page 1.

MODIFY Access to serial line modification page

RESET Access to RESET page (from survey programming page)
FORWARD Access to next measuring survey.

DISPLAY Selects display illumination adjustment page.

BEEP OFF Halts acoustic hot-spot tracer signal.

12



1.6 KIT SUPPUED WITH INSTRUMENT

The kit of equipment supplied with the VIP SYSTEM 3/ MK 3 is all contained in a
sturdy case with foam inner lining for added protection. Fig. 1.3 below shows the
complete contents of the case and the location of the various accessories.

Fig.1.3

=  POWER SUPPLY (MAINS) CABLE = Instrument feed cable

= VOLTAGE CABLES =4 cables (with double insulation) for voltage
measuring connections.

= CLAMP METER = 3 clamp meters with range 0-1000 Amps

= BELT = Instrument carrying-strap

= INK RIBBON = Spare ink ribbon for printer.

= PAPER ROLL = 2 spare rolls of paper for printer.

= FUSES = 2 spare fuses

Spaces to house 3 MEMORY PACKS and 3 BLACK BOXES are also provided.

13

1.7 HANDLING THE INSTRUMENT

Adjustable handle

Used for lifting the instrument. Also acts as an adjustable rest for the
instrument on the working surface.

The handle can be adjusted through 3200 from the rest position on a
series of catches.

Fig.1.4 Fig.1.5

Fig.1.6

Carrying-strap connecting hooks.

Used when the instrument is to be carried on the carrying-strap.
The hooks are connected to special slots on the instrument's handle.

Fig. 1.7
Access to printer. By opening the pane' on the top of the instrument. Using

the thumbs, push on the ridged area on the lid in the direction shown in the
illustration.

14



Changing the ink ribbon.
Open the printer compartment. Press on the word PUSH and slide out the ribbon.
Fit the new ribbon, pushing down slightly.

Fig.1.11

Changing paper roll.

Open the printer compartment. Press on the word PUSH and slide out the ribbon.
Fit the paper as shown in Fig. 1.12 pressing the PAPER pushbutton several
times. Replace the ribbon and check paper alignment.

Fig.1.12

Access to connectors for connection of voltage measuring cables and clamp
meters. Open the panel on the top part of the instrument (procedure as for printer
compartment). This gives access to the connector panel as indicated in Fig. 1.14.
There are 4 single-pole connectors for the voltage measuring connections,
marked as follows:

NN
- -
W —

l

Fig.1.13 Fig.1.14

15

N  for connection of neutral (if any)
L 1 for connection of phase R
L 2 for connection of phase S
L 3 for connection of phase T

There are also three three-pale connectors far connection of the three
clamp meters: these are marked L 1, L2 and L3 respectively.

The right-hand part of this section houses the compartments containing
the connectors far the Memory pack and Black Boxes.(VIP SYSTEM 3

only)
1.8 POWER SUPPLY ANO CONNECTION

The instrument is suitable for use on a power supply (mains) of 200 -240 V
50/60Hz. (100- 120 V 50/60 Hz on request). Connection is via the IEE
socket on the rear panel. (see Fig.1.15)

Fig.1.15

The instrument may also be powered by its built-in rechargeable battery:
the battery circuit is automatically connected when the power supply
(mains) plug is removed.

The instrument is supplied directly by means of the power supply (mains)
lead

and fuse with no intermediary switches.

The ON/STANDBY switch affects only the internal low-voltage circuit and
the battery. In ON position the instrument is operative. while in STANDBY
it is switched off but the battery- charging circuit continues to receive
power.

At this point it only remains to connect the instrument to the circuit at the
points where the measurements are to be made. For Low Voltage three-
phase systems, this involves simply connecting the voltage measuring
cables to the three phases and the neutral (if any) and the three clamp
meters to the three phases.

For a more complete description of the voltage measuring connections
required in the various cases please turn to paragraph 3.1.2.

16



The instrument will now start taking measurements when the switch contact
is made (ON position). The readings will be shown on the display in real
time, and updated every second.

ARk

Fig.1.16

1.9 STARTING MEASUREMENT FUNCTION

The measurements of all the load's electrical parameters (and some other
non-electrical parameters) can be shown on the instruments display panel.
as explained in detail in paragraph 2.1.

For access to display measurement page 1 from other pages. simply press
the far right-hand pushbutton (beneath the word MEASURE at the bottom

of the page).

From page 1 access to pages- 2 to 9 is obtained by simply pressing the
corresponding numbered key (see Fig. 1.17)

Fig. 1.17
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For access to measurement pages 10 to 14 from any measurement page
press [E] followed by the key bearing the second figure of the number
(see Fig. 1.18)

Fig. 1.18

1.10 MANUAL PRINT-CUT CF MEASURED DATA

The bottom line of the display always indicates the function of each of
the 4 function keys immediately below. With a measurement page on the
display, the function key on the far right is pressed for manual print -out
of the measuring data shown on the display in that moment.

Let us suppose for example that we are on any one of the measurement
pages: to obtain a print-out of the data measurement contained on page
9 press [9] to call the data required onto the display. The function key
under IIPRINT" is then pressed for print-out of the data shown.

Apart from manual print-out of one page at a time, the instrument can
provide overall print -out of all the latest measurement data ( contained
on the 14 display pages.)

To obtain overall print-out from any one measurement page, simply
press the function key under "PRINT" (far right) twice.

18



2 OPERATING OPTIONS
As mentioned in the introduction, the VIP SYSTEM 31 MK 3 can provide a
large number of functions.

2.1 DISPLAY INDICATION OF MEASUREMENTS IN PROGRESS

The first 10 display pages show the measurements of 81 electrical
parameters. In addition, on display pages 15 and 16 the instrument
indicates any measurements of non-electrical parameters made using
special transducers and the appropriate black boxes. (VIP SYSTEM 3
only)

If the operator has programmed the tariff time bands into which the day is
to be divided, display pages 11,12,13 and 14 will provide 64
measurements of active and reactive power, (average Cog and Tge» in
the various time intervals.

= The instantaneous readings are updated every second.

= The average values are calculated over the time period preset by
the operator, and are updated continually.

=  The maximum measurements are stored until exceeded.

= Each display measuring page indicates the following data:
= Date and hour, continually updated.

= |dentification of phase or three-phase indication.

= Parameter being measured: parameter reading and unit of
measurement.

= Time band indication.

= Display page number.

= Functions of function keys beneath display.

19

DISPLAY PAGES AND PARAMETERS SHOWN

' Phase Z(3¢) V-Z  Phase to phase voltage value (average of three phases) |

VZ AL Pag| AZ Equivalent current value of three-phase system
T 1 [Cosg-Z Power factor of three-phase system
| Cosp-Z |kW-Z kW-Z Active power of three-phase system
| Phase L1(R} M-1N  True voltage between L1 phase and neutral

V1 Al Pag |A-1 L1  phase true current

————— 2 (Cosgh-1 L1 phase power factor
Cosgp-1 | kW-1 kW-1 L1 phase active power
Phase L2(S) V-2N True voltage between L2  phase and neutral
V.2 | A2 Pag | A-2 L2 phase true current
3 |Cosgp-2L2 phase power factor
Cosgp-2 | kW-2 kW-2 L2 phase active power
Phase L3(T) V-3 True voltage between L3 phase and neuiral

V3 A3 Pag| A3 L3 phase true current
— = 4 |Cospp-313 phase power factor

Cosg-3 | kW-3 kW-3 L3 phase active power

[ V-12 V-23 V-34 Voltage value between the phases
Ve12 Vo283 V31 Pag |
5 | AN N phase current
A-N Hz Hz Frequency

Phase Inst. Av. Max.

13 kW kW kW
Z(3g) kW kW kW

L1 KW kW KW |Pag
L2 KW kW kW | 6 |

Instantaneous-average and maximum active power of each
phase and of entire three-phase system.
(average values are calculated over a preset time)

Phase Inst. Av. Max.
L1 kVA kVA kVA

L3  KVA kVA kVA
Z(3p) kVA kVA KkVA

Pag

L2 kVA kVA kVA| 7 | (average values are calculated over a preset time)

Instantaneous-average and maximum active power of each
phase and of entire three-phase system. |

Phase Inst. Av. Max.

Instantaneous-average and maximum reactive power of sach

L1 KVAr kVAr kVAr | Pag | phase and of entire three-phase system. \
L2 KVAr kVAr kVAr| 8 | {average values are calculated over a preset time)
L3 kVAr kVAr kVAr
Z(3¢) KVAr kVAr kKVAr
Phase Inst. Av. Max. Instantaneous-average and maximurm harmenic distortion of
L1 % % % Pag |each phase and of the entire three-phase system.
L2 % % % 9 | (average values are calculated over a preset time)
L3 % % %
E3g) % % %
L
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Phase kWh kVArh Cosd Tgd

kKWh  Active energy consumption (for each
phase and total)

L1 Pag |k VArh Reactive energy consumption (for each

L2 1
L3

Z(39)

phase and total)

0 [Cosl Average power factor (for each phase and total)
[Tad Average power factor correspondent (for each
phase and total)

Pages Displayed Only If Time Tariff Periods Programmed

ﬁhage kWh kVArh Cosd Tadl
L1 Pag

L2 1"
L3
Z(3)

kWh Active energy cansumption (for each TN
phase and total)

kVArh Reactive energy consumption (for each
phase and total)

Cosd Average power factor (lor each phase and total)
Tadh Average power factor correspondent (for each
phase and total) (Time band 1)

Phase kWh kVArh Cosd Tgdi

[ 13 Pag
L2 12

L3
Z(3)

kWh Active energy consumption (for each phase
and lotal)

kVArh Reactive energy consumption (for each
phase and 1otal)

Cos® Average power factor (for each

phase and total)

Tad Average power factor correspondent (for each
phase and total) (Time band 2)

Phase kWh kVArh Cos® Tafy
L1 Pag
L2 13

L3
L(30)

kWh  Active energy consumpltion (for each phase
and total)

kVArh Reactive energy consumption (for each

phase and total)

Cos Average power factor (for each phase and total)
Tad Average power factor correspondent (for each
phase and total) (Time band 3)

Phase kWh kVArh Cos® Tadl

L1 Pag

L2 14 |Costh Average power factor (for each phase and total)
L3 Tad Average power lactor correspondent (for each
Z(3¢) phase and total) {Time band 4)

N

kWh  Active energy consumption (for each phase
and total)

kVArh Reactive energy consumption (for each
phase and lotal)

A
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2.2 INSTRUMENT PRINT OPTIONS

The printer incorporated in the instrument provides print -out of measured data
in one of the following ways:

Manual print-out of the data which appear on the display
The operator obtains print-out of the data indicated on the display as shown in
fig.2.1 ; the tape also carries the date, time and page number.

Overall print-out (requested by the operator) by pressing twice the print function
key of all the most recent measurements taken and stored by the instrument.
As shown in Fig. 2.2, overall print-out does not include average power and
energy readings for the various time bands if the operator has not made the
necessary presettings.

Timed local print. Automatic print-out of the measurements for 4 parameters
selected by the operator.

Under this mode the instrument stores 24 measurements (taken at a preset
time interval) and then prints them, without further operator instructions.

The operator selects the 4 parameters for timed local print from among the 63
electrical parameters (plus the auxiliary parameters).

This print mode is used to monitor a small number of parameters over relatively
long periods of time (many hours).

However, partial data may be obtained by interrupting the timed print sequence
and requesting immediate print-out of the measurements recorded so far (see
Fig. 2.2).

After this print-out (obtained using the FORCED PRINT procedure) the instru-
ment starts taking a new cycle of 24 readings for the next timed print-out.
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2.3 TIMED LOCAL PRINT ALARMS

As has been seen, timed print-out is used above all for long-term monitoring at
fairly long time intervals.

However, more intensive monitoring of phenomena which start and finish
during the interval between two print-outs may be appropriate.

In this case, the instrument must be set to take more frequent readings during
the periods in which it is believed that these phenomena may occur.

The timed print function therefore includes the option of setting periods of tirne
within which the print-out time interval is shorter.

This instrument function, which is activated using the alarm procedure, is called
hour alarms.

The print-out interval may also be reduced if the parameters being monitored in
the timed print-out mode pass the preset alarm thresholds (minimum or
maximum alarms).

In both cases the print-out ti me interval automatically changes to the alarm
interval, preset by the operator during SET UP

The print-out tape shown in Fig. 2.4 indicates how the print- out interval
becomes shorter during alarm periods. (The [ > * <] signs in the string indicate
that the value has passed the alarm threshold. Respectively: > start of alarm, *
value still in alarm, > end of alarm).

2.4 RATE TIME BANDS

When the user is charged different tariff at different times of day, active and
reactive energy counters may be used to come into operation during
programmed time bands.

A time band is a period of the day which can be programmed between 00.01
and 23.59 hours, during which the energy values will be recorded not only on
the total meters but also on the time-band meters.

Time bands cannot be overlapped but intervals may be left between them. The
tariff band energy counters provide energy totals only during the period of the
day included in the band. and are reset by the meter rest procedure.

A maximum of 4 tariff bands can be set during the day, but the energy
consumed during the period not covered by the tariff bands can be obtained by
subtracting the band meter totals from those of the overall meters, giving a fifth
tariff band which may also consist of different periods distributed through the
day.
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1735 22,7
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11,46
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1316
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12.6%
13,0
1318
3.1k
12,7
12.2%
11. 7%
1.4k
11,6
11.5%
11.5%
11,68k
11.6%
11,68
11.5%
1,66
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Wi Wl
1138
11.6%
11.6%
1.7%
1.7
13.3%
3.3
12.8%
12,66
1.5
13.3%
13.3%
12.9%
2.4k
i1.6%
11.6%
11,67
1.7k
1.7
1.7%
1.7%
.7
I.7%
1.7

PP ESERE LR

THEYNEEHEE

B e
18.8% 162%
10.0% 6.3
9% 585

Phase L 1 (V-1 N) voltage is in alarm state

(minimum and/or maximum alarm)

< ---4 Parameters selected for print-out
V-1 N L 1 phase voltage

W-Z Average three-phase active power

VA-Z Average three-phase apparent power

VAr-% Average three-phase reactive power

< ---< V-1 N voltage comes back above
minimum alarm value

< ---> V-1 N voltage passes minimum
threshold again

< ---*V-1 N voltage remains in minimum
alarm state. The interval between two
successive measures is now equal to the
alarm interval.

< ---k The units of measurement are kW
and kVA

Fig 2.4 TIMED LOCAL PRINT-OUT

< ---The minus sign indicates excess
capacitive reactive power

PRINT-OUT OF A SECOND GROUP CF
MEASUREMENTS FOLLOWS AFTER A
TIME EQUAL TO 24 INTERVALS

Fig.2.5- PRINT-OUT OF POWER SUPPLY
INTERRUPTIONS

MO O N CN W
Wi ORFT [ R

L1 ] (ty s -5 ]

Microinterruption 200mS followed by
interruption of 36 Sec and return of power

supply.
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2.5 INTERRUPTIONS

An interruption is any break in the instrument power supply which is in no way
related to the measurements being made. If the kind of monitoring is required for
one of the phase on which measurements are being made. the instrument must be
supplied by the circuit to which the voltage measurement cables are connected.

An interruption is a complete voltage failure (O Volts).

Interruptions in operation of any length are immediately recorded on the print-out.

Interruptions fall into one of three different categories:

MICRO-INTERRUPTIONS

Power supply failure lasting between 2.5 mSec and 1 sec.

A line such as that shown below is printed out. identifying the date. hour, minutes
and seconds at which the micro-interruption occurred and its duration in mSec.

MIGRO INTERRUPTION DD:MM:YY: HH: mm: ss xxxms

For interruptions lasting longer than one second, the instrument prints the date and
hour of the beginning and end of the interruption.
The print-out is of the following type:

MAINS INTERRUPTION
MAINS RETURN

DD: MM: YY: HH: mm: ss
DD: MM: YY: HH: mm: ss

If switched off, the instrument prints the date and time when it is switched off and
switched on again.

POWER OFF
POWER ON

DD:MM:YY HH: mm: ss
DD:MM:YY HH: mm: ss

In case of MICRO INTERRUPTIONS or MAINS INTERRUPTIONS the instrument
continues to run on its battery until these are exhausted, at which point it switches
off automatically.

Fig. 2.5 shows a print-out string for a short interruption in mains power supply.

Note that power supply is returned by an initial rapid re- establishment of the
switch contact (200 mSec) followed by a further re-establishment (36 Sec.)
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2.6 PLOTTER

The instrument provides print-out in bar graph form of the measurements of two
parameters selected among those available: the plotter mode cannot be used
for maximum measurements and energy readings.

The instrument stores 24 measurements for each parameter at intervals preset
by the operator (sampling time). At the end of the sampling period the two
plotter graphs are printed one after the other.

The plotter zero and full scale values may be preset by the operator or
established automatically by the instrument.

As shown in Fig.2.6 , the tape also shows the date, the parameter monitored in
the graph, the hour when the readings were taken, the values of the 24
measurements in numbers, and the preset zero and full scale values.

If the parameter shown in the plotter graph has also passed one of the alarm
thresholds, the data print-out also indicates the alarm value.

When interpreting plotter graphs, remember that the instrument may give
negative measurements for some electrical parameters (- kW indicates active
power supplied to the circuit; -Cog indicates leading power factor. etc.)

These parameters may be represented in a plotter graph as shown in Fig. 2.8,
which shows the reactive power of a capacitor bank. This is first too low ( + KV
Ar) , and is then in excess of the load circuit requirement ( -KV Ar) in
succeeding periods.

It should also be remembered that the forced print procedure already de-
scribed in the timed print section can be used to obtain immediate print-out of a
partial plotter graph (see Fig. 2.7).

The forced print procedure can also be used to synchronise the two plotter
functions, which are generally programmed at different times and thus start at
different times. This also occurs when the instrument is switched on, since the
forced print procedure is carried out automatically.

2.7 ALARM SIGNALLING
The instrument is able to indicate (by print-out) whether a parameter has
exceeded a maximum threshold preset by the operator (Maximum alarm).

In the same way. it is also able to indicate when a parameter passes below a
minimum threshold preset by the operator (Minimum alarm).
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Alarm thresholds can be set for an unlimited number of the 49 parameters in
the list below:

Instantaneous voltage = 3 ph.to ph. voltages + 3 ph.to neu. voltages
Instantaneous current = 3 phase currents + neutral currents

Instantaneous active power = kW of each phase + three phase kW
Instantaneous CoSg = Cosg of each phase + three phase Cosg

Average active power = kW of each phase + three phase kW

Instantaneous apparent power = kVA of each phase + three phase kVA
Average apparent power = kVA of each phase + three phase kVA
Instantaneous reactive power = kVAr of each phase + three phase kVAr
Average reactive power = kVAr of each phase + three phase kVAr
Instantaneous distortion = Distortions for 3 phases and three phase distortion

Average distortion = Distortions for 3 phases and three phase distortion

Frequency
Auxiliary parameters

The operator is informed that a parameter has passed a threshold value by an
immediate alarm print. The instrument first prints the hour when the threshold
was passed. followed by the hour when the parameter came back within the
limit values, together with print-out of the maximum measurement (or minimum.
if a minimum threshold is passed) during the period in which the parameter was
beyond the threshold. To activate this function, the operator selects the
parameters to be monitored and presets the maximum and minimum alarm
measurements. The print-out shown in Fig. 2.9 refers to alarms for three phase
active power (kW-Y). for phase L 1 voltage (V-1 N) and the three phase power
factor (Cosg-5).

Three phase active power is in alarm at values of > 50 kW; for phase L 1
voltage the maximum threshold is 240 Volts and the minimum 210 Volts. while
the three phase Cosg minimum alarm threshold is 0.85.

< kw-) power passes max. alarm threshold

<L 1 phase voltage is >240 V; it therefore enters
WL~ W=D UM RN alarm State
BN B2 - B9 2801 < During the alarm max. V-1N was 253.8 V
G U8 ha 20 DA <L 1 phase voltage falls below
Vi b (TG 240 V and therefore leaves the alarm state
WL e LW < During the alarm max. kW-E was 57.39 kW
W~ 3 (— 800 2R

< The power value leaves the alarm state

During the period covered the third parameter monitored has never been in
alarm state.

Fig. 2.9 ALARM PRINT -OUT FOR TWO PARAMETERS
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The print-out shows that at 12:01: 14 hours the three phase active power
reached a value of 54.70 kW and therefore passed the alarm threshold (as
indicated by the symbol -->). At 12:01 :42 hours the power reading fell to 48.3
kW. returning within the preset limits (indicated by < ---). The peak power
value during the interval between 12:01:42 hrs and 12:01: 18 hrs was 57.39
kW.

2.8 TIMED PRINT-OUT ALARMS

Alarms can also be signalled in timed local print-out mode. If a parameter
which passes an alarm threshold is also selected for print-out, the data print-
out will show a special symbol against the measurement.

If the operator has preset an alarm time (A.T.), which should be of small
duration and shorter than the print-out time (PT.) a number of measurements
may be printed during both the alarm periods and the timed print intervals.

Fig. 2.10 below is an example of various print intervals for a parameter set for
both timed print-out and alarm monitoring.

Max alarm

Hour alarm .
Min alarm

Fig. 2.10
2.9 TARIFF TIME BAND ALARMS

One of the special alarms which the instrument is capable of signalling is
when power ratings are exceeded during the time interval when the load is
largest, which are generally the most expensive for the consumer.

The VIP SYSTEM 3/ MK 3 can be preset to provide alarm print-out when one
or more energy parameters (active, reactive or apparent power) exceed set
maximum levels in each of the time intervals into which the day can be
divided.

To activate this function, the operator must first set the times for the time

intervals in which monitoring is required. He then selects the parameters to be
monitored and the relative maximum threshold values.
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2.10 RELAY ALARMS

Print-out of alarms. even if immediate. provides only retrospective monitoring.
They permit the problem to be diagnosed and appropriate measures to be
taken. but rapid signalling and intervention are not possible.

However, the VIP SYSTEM 3 / MK 3 are also fitted with two relay outputs for
immediate alarm signalling: these are activated respectively when two of the
selected parameters pass the alarm measurements.

The two parameters to be monitored are selected in the PERIPHERALS MENU,
from the parameters which have already been selected for alarm monitoring: the
alarm threshold values are those already preset.

The two relay outputs can be used far a wide range of different purposes: nearby
or remote warning lights or acoustic signals, emergency intervention on the loads
or plants etc.

2.11 PRESETTING PRINT-OUT

A number of operational presettings must be made before the instrument can be
used to make measurements and print out the relative data.
These are quite often settings which do not require modification: the operator can
therefore print all the preset values stored in the instrument and assess which data
and conditions can be retained and which require alteration.

Alongside the presetting values, other settings and programming are required.
These can also be printed out to allow the operator to check them through.

When presetting print-out is requested, the printer supplies a data print-out
containing the set up values and those for all the presettings made.

Fig. 2.11 shows a print-out with all the SET-UP presettings .

EHP

W lomeclin ———— —— ——4 wire connection

v Uoltase

:““ w;.n T Voltage and current full scale
Gt 160 Inbk Lim 2Min — Integration time

frisl 1lin flen WM —— print time = 1min

fors 17 Mnutes 3 Seonds T

b Bhoth Bbs ® Alarm time will be 20 Sec.

Lanacse= [l - 128 K MEMORY PACK inserted
Humory Bek [ —— Serial line preset for printer

m i —— Serial line speed and format

Blal 0 winis —— ~— Relay 1activated by min. current
Bl 2 W Maxin— —— —Relay 2 activated by max av. power

Fig 2.11 SET-UP PRESETTINGS PRINT-OUT
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SETUP PRESETTINGS

= Measuring connections (3 wires -4 wires)

= System voltage (Low Voltage -Medium Voltage)

= Current full scale (to be set only if a C.T. other than the clamp meter
provided is used).

Voltage full scale (to be set only for Medium Voltage readings).

Cosg, to give the kVAr required for power factor correction.

Integration time (for average values)

Print time (between 1 and 99 minutes)

Alarm print