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Application area

The iZAZ600 units represent a series of multi-functional devices for automatic protection of electric
power equipment, featuring high computation performance, ability of data transmission, with up to 48
analog inputs. These devices also distinguish with high accuracy and functional reliability, can be
operated in automatic control systems as comprehensive protections for high power generators,
transformers, and generator-transformer power units. With appropriate hardware and software
configuration the units offer various functionalities. Beside the automatic control and protection
functions the units are suitable for measurements, data storage, emergency control and signalization
of the device status. Data transmission to and from the unit is possible through four serial ports (with
optical fibre), the LAN port via a copper or optical fibre cable as well as an USB port on the HMI panel.
The modular design makes it possible to adjust the hardware configuration of the unit to requirements
of the facilities to be protected. A colour, touch display with the size of 7” offers clear and legible
presentation of the mimic diagram for the specific bay along with results of necessary measurements
and supplementary information. The field programmable logic of the unit operation with use of a
graphic editor enables convenient and clear implementation of various operation logics, both standard
and application-specific ones. The bay functionality controller enables control of the bay switch and
connectors with maintaining necessary functional interlocks.

The unit versatility and its universal design make it possible to reconfigure the device at any time and
adjust its structure to various objects of control in a very simple and intuitive manner. The broad
collection of possible applications offers the possibility to benefit from default settings. In addition, the
user is allowed to amend configuration of the device with consideration to specific properties of the
facilities to be protected and to own needs of the user. The possible amendments may include
supplementing the exiting, predefined functions with additional ones as well as alteration of timings
and logic functions of the control circuits (e.g. control functions for signal LEDs on the control panel,
presentation of text messages on the device display, control to signaling relays and algorithms for
emergency control).

Recorders

The unit is provided with three different recorders that enable keeping records of events and
disturbances that may happen to the facilities to be protected. The recordings allow further analysis of
the events by the user.

Events recorder — the basic recorder that is meant to keep records about status of the equipment and
stored in the chronological log of events with the increment of 1 ms. It represents a LIFO memory with
the capacity of 1000 events and dedicated to store information about activation and deactivation of
inputs as well as tripping of protections, changes in statuses of binary inputs, automatic functions and
other events originated from the internal logic. Each event is subject to individual edition of names and
comments, thus it is possible to adapt the system to any specific application, which facilitates analysis
of historical disturbances by the system user.

Actuation recorder - enables quantitative analysis of disturbances. Besides the date and time of
each disturbance the record comprises information about limit values of parameters that were
measured during the time period from the moment of the input signal activation until deactivation of
the specific function after it has been tripped against the activating signal. Types and amounts of
recorded data depend on the nature of each specific function, e.g. for an overcurrent protection the
system keeps records about the disturbance duration and the maximum current during that time. The
record of tripping enables rapid evaluation of the event and provides information about criteria
parameters associated with the disturbance. The analysis of tripping history is also conducive to
verification of the system settings. For typical data records that comprise three analog parameters per
record (e.g. the maximum current and /or voltage) the internal LIFO memory enables storage of up to
200 records.

Disturbance recorder — the set of data recorders for analog and binary waveforms with the function
of a criterion-dependant data recorder that enables extensive analysis of disturbance. The iZAZ600
units enable implementation of one or two totally independent data recorders. The device enables to
configure up to two recorders. The function of a criterion-dependant data recorder offers the possibility
to record any criteria parameters (from among all parameters available within the unit), i.e. both
analog and binary ones. The standard setting for the pre-run, rundown and the maximum data
recording time enable customized configuration of the recording window for data recording of the
desired event.
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In order to optimize recording of long-lasting processes with low rates of variations the unit offers the
possibility to reduce the sampling frequency with the option to strobe data recording by means of a
selected binary signal (e.g. opening of a switch, execution of the startup procedure, etc.).

The capacity of the internal data buffer depends on the number of recorders that have been activated
for data recording, number of analog and binary data channels that are used for data acquisition and
the maximum duration of a single data stream to be recorded. For a single recorder with 8 analog and
64 binary channels it is possible to record a data file for the 1000 s of the device operation.

Functional advantages

e Broad set of functions for protection of electric power systems and automatic control

e Extensive list of available measurements, including measurements of all currents and
voltages and parameters derived from measurements (e.g. positive, negative and residual
components of currents and voltages, power or energy, frequency or temperature on the
basis of the adopted thermal model),

e Programmable controller provided with a clear and legible graphic HMI to enable
presentation of various logic sequences and timings and the basis of all signals measured by
the device,

e Counters that enable diagnostic function for the bay status (e.g. number of protection tripping
events, actuation of automatic functions, outages, accumulated meter of the currents for the
bay circuit breaker),

e Field programmable logic of the unit operation with a graphic HMI,
e Configurable and system events recorder,

e Actuation recorder,

o Disturbances recorder with the function of the criteria recorder,

e Indication of quality parameters for electric energy: THD, frequency, number of voltage
failures or falls,

e Up to 48 analog inputs (hardware programmable: currents, voltages, 4-20mA inputs, PT100
sensors),

e Up to 233 relay binary outputs, fully programmable (including 8 fast high switching capability
outputs)

e Up to 128 fully programmable binary inputs for visualization of switches statuses and for
collaboration with external protections

e 16 programmable two-color LEDs on the HMI panel for signalization purposes,

e Enhanced self-test system with possible warnings of defects,

¢ Real-time clock with possible synchronization against an external source,

e Communication with a PC computer or a supervising system via RS-485 interface or LAN
(copper wired or optic fibre cables) as well as via a standard USB port on the front panel,

e Operator’s panel with a clear and legible colour 7” display, with a navigation keypad and
numerical keyboard, with possible independent installation,

e Standard package of application software - iZAZ Tools (including iREC software for
disturbance recordings analysis),

o Digital technology to enable high robustness, accuracy and reliability of operation,

e Protection against unauthorized access (with change of settings or configuration).
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Operation software iZAZ Tools

iZAZ Tools is an application software that has been developed to handle units from the iZAZ family.
The software runs on any PC computer under control of such operation systems as Microsoft
Windows XP / VISTA/7/8/10.

The software package enables comprehensive handling the iZAZ unit in terms of configuration and
settings, with possible edition of the device configuration in the graphic mode, self-test of the device
and monitoring and control of the facilities to be protected.

iZAZ Tools - Schemat konfiguragji E
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The access to the device data log enable diagnostics of events that may occur on the facilities to be
protected, including presentation of the recorded data in the form of graphs and analysis of files with
disturbances recorded.

The device can communicate locally via the USB port or remotely via the RS-485 interface or the LAN
network.

The intuitive HMI of the software enables simple viewing of all information about the device itself and
about the facilities to be monitored and protected as well as making changes in the device settings or
configuration, when necessary, with maintaining the multi-level structure of access rights and
protection against unauthorized tampering.
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Tabel 1 summarizes the full library of the protection and automatic control functions.
Tabel 1

No. Specification of protection functions TYPE C?Or‘lglli
1. Overcurrent 1> 50/51
2. Inverse time overcurrent Ip>inv 51
3. Peak overcurrent (wide frequency range) Im> 50/51
4. Inverse time overcurrent IR>inv 49R
5. Inverse time overcurrent (thermal model) Ic>inv 49M
6. Negative sequence overcurrent 1A> 46
7. Inverse time negative sequence (thermal model) IA>inv 46
8. Overvoltage u> 59
9. Peak overvoltage (wide frequency range) Um> 59
10. Undervoltage U< 27
11. Residual overvoltage Uo> 59N
12. Negative sequence overvoltage UA> 47
13. Positive sequence undervoltage U1f< 27D
14. Earth fault overcurrent lo> 50N/51N
15. Earth fault inverse time overcurrent lo>inv 51N
16. Earth fault directional (MV) loKs> 59N/67N
17. Earthfault non-directional (admittance) Yo> 21N
18. Earthfault directional (admittance), (0+90) ° capacitive YoK> 21N
19. Frequency f 81H/81L
20. Rate of change of frequency df 818
21. Incremental rate of change of frequency Af 81SA
22. Overexcitation Uf>inv 24
23. Directional power supervision P> 32R
24. Directional power supervision P< 32L
25. Phase-sequence voltage Usp> 47
26. Loss-of-excitation Zuw< 40/27
27. Underimpedance Z< 21
28. Against switch on non-excited generator Inw> 50/27

. . . . nd
29 3Lffﬁ:rr;t(|)a;]lic(:gs]ebr}g(r:itig;-transformer, generator-transformer blocks), including 2™ and Al> 87G/87T/87B
30. Earth fault differential (I.1+l o+l 3 - 3l0) Alo> 64REF
31. Earth fault for rotor (1st earth fault) Zw< 64R
32. Earth fault for rotor (2nd earth fault) Zw2< 64R2
33. 100% generator stator earth fault (3" harmonics difference) U1f>(3h) 64S
34. 100% generator stator earth fault (injection) Uinj 64S
35. Out-of-Step (pole slipping protection) Zpb< 78
36. Power factor monitorng (tg¢) tg> 55
37. Automatic underfrequency load shedding UFLS
38. Local breaker failure BF 50BF
39. Synchrocheck SCK 25

The set of automatic functions and relay protections depends on configuration of analog channels and
is limited by the maximum number of functional blocks available for software configuration of the
iZAZ600 unit.
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General connection sche
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Fig. 1. iZAZ600 connection scheme - iZAZ600-322-42-255951XXX-X-22 (example).
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Input and output circuits
Below are listed possible configurations for modules of relay protections available for the iZAZ600 device:

MAP The modules of analog inputs can be selected from the following options (In=1 lub In=5A,
AJ1+8 | Un=100V).

m:: MAP module in protection or measurement version. MAN voltage modules in one option Un = 100 V
MAS and PT100 or 4-20mA input modules.

AU1-+4
MLB Processor Module (MLB) and communication module (MGB), equipped with a variety of

communication ports: USB, RS-232, 2-wire serial ports RS-485, 2 fiber optic serial ports, 2 LAN
MGB ports for copper cables and LAN port for a fibre optic.

MzpP Binary output modules with the following options:
YZ1+15 | MzP — 15 relay-type outputs with common connections
YSI:ZSlS MPS — 8 relay-type outputs with a separated connections

MwT | MWT — 2 sets of high power reed-relay outputs derived with 4 separate contacts

YW1+4

Binary input modules with the following options:
MWD — 8 binary inputs with a separated connections
The maximum number of modules is 16.

MZG-9 | One inverter module used in two independent power supply modules (2xMZG-9) or a power supply

MZA-9 | module with two independent inverters in one module (MZA-9).
Z1+2

MWD
AD1+16

Analog inputs
Up to 48 analog inputs in groups: MAP-11 (4 current inputs in each module), and MAN-11 ( 4 voltage inputs in
each module), up to 12 modules x 4 inputs in a total of 48 current or voltage inputs.

Current inputs can be made in In = 1A or In = 5A in protection option (range up to 25In) or
measurement option (range up to 2In) for reverse power or earth fault (input from a Ferranti transformer).

Additionally, it is possible to use PT100 input modules (MAR-11) or 4-20mA inputs (MAS-11).
Connection terminals — screw terminals for wires with cross-section up to 4 mm?’

Binary inputs

Number of binary inputs depends on the configuration of modules. For the basic MWD-11 option positions AD1
and AD2 and continuity monitoring of disconnecting circuits AC1 slots are used, which gives 3x8 = 24 binary
inputs.

Maximum number of binary inputs modules (positions: AD1+16), 128 independent binary inputs can by used. All
these inputs are user-defined and each of them can be configured as an input to present status of switching
equipment, to collaborate with external relay protection or to acknowledge internal signals or to other purposes.
Binary inputs are triggered by DC voltage with the level that corresponds to the Usn power supply voltage for
control circuits.

Inputs of RS-485 serial ports (2103, Z104, Z131, Z43)

Four RS-485 serial ports, including two-wire RS-485 (2103, Z104) and two fiber optic (Z131, Z43) can be used for
communication with a PC computer or for remote communication with a supervising system. Either MODBUS
RTU or IEC 60870-5-103 transmission protocols can be applied, the ports are protected by separating
phototransistors with the strength of 2 kV.

USB port (2102)

The USB port incorporates the B-type socket (USB 1.1) and is designed for local communication with a PC
computer. The application software included into the device package enables local communication within the
scope similar to the RS-485 port. Upon connection of the control panel (via the PAN connector) the USB port is
available on the HMI panel.

LAN ports (2132, Z133, Z41)

The LAN fibre optic port (Z132) and two wire ports (Z133, Z41) are designed for local communication with a PC
computer or for remote communication with a supervising system by means of MODBUS TCP or IEC 61850
transmission protocols.

2017-11-24 5000.51.06.00.Fx.002
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Relay-type outputs

The number of relay-type outputs depends on the option selected. For the basic option, there are two modules
(YW1 and YW2) with high power reed-relay outputs MWT, derived with 4 separate contacts.

In addition, the module MPS (YS) with 8 relay-type binary outputs with a separated connections and module
MPZ11 (YZ) 15 relay-type binary outputs with common connections.

The final number of relay outputs depends on the number and types of control and signal relay output modules.
233 relay-type binary outputs are available in the maximum configuration (YW1 + 2, YZ1 + 15).

Optical signaling outputs
— type of indication - LED indicators (L01+L16, OK, ERROR.)
— programmability - YES (LO1+L16) — two colour LEDs
— sustain - programmable
Text signal outputs
— type of indication - text message at the bottom of the graphical display screen
— message length up to 16 characters, comment text length (description) to 64 characters
— sustain- programmable

Additional protection system

The iZAZ600 enables the rotor earth fault protection by using a 50Hz signal injection system via the iZAZ-FRC
filter system.

iZAZ-FRC is used as a single earth ground protection element,
based on the 50Hz generatig current in the circuit: excitation
voltage - ground (negative potential of the excitation voltage and
ground brush potential).

In the absence of a ground brush on the shaft, it is possible to use
the ground potential near the generator.

Based on the measurement signals Uw1, Uw2 (any two voltage
inputs of the MAN-11 modules), the iZAZ600 measures the vector
impedance of the circuit, which is the criterion for the 64R
protection implemented in the iZAZ600.

iZAZ-FRC requires 230V 50Hz power supply (terminals 1-2). The
separator transformer generates a voltage of 100V AC injected into
the circuit between the negative potential of the excitation voltage
and the ground rotor (terminals 4-5).

iZAZ600 is also designed to provide a 2nd ground fault in the
excitation system, but it is used sporadically. This additional
protection requires two additional voltage inputs in the iZAZ600 unit
(any two voltage inputs of the MAN-11 modules).

The iZAZ600 is capable of providing a comprehensive 100% earth-fault stator protection, using an injection-
assisted low-frequency signal. The protection system requires the use of a suitable external injection system,
while the iZAZ600 is based on two analog inputs.

5000.51.06.00.Fx.002 2017-11-24
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Dimension installation drawings
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Conformity with requirements of standards

C€

The equipment meets essential requirements set out in the Low Voltage Directive
(LVD2006/95/EC) and the EMC Directive (EMC2004/108/WE) by means of conformity with
the following standards:

LVD: PN-EN 60255-5:2005 EMC: PN-EN 60255-26:2010

YV Y VY VYV YV VYV VY

PN-EN 55016-2-1:2009
PN-EN 55016-2-3:2010
PN-EN 60255-1:2010
PN-EN 60255-5:2005
PN-EN-60255-8:2000
PN-EN-60255-11:2010
PN-EN 60255-151:2010
PN-EN 60255-21-1:1999
PN-EN 60255-21-2:2000
PN-EN 60255-21-3:1999
PN-EN 60255-22-1:2009

2017-11-24 5000.51.06.00.Fx.002
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PN-EN 60255-22-2:2010
PN-EN 60255-22-3:2010
PN-EN 60255-22-4:2010
PN-EN 60255-22-5:2005
PN-EN 60255-22-6:2004
PN-EN 60255-22-7:2005
PN-EN 60255-25:2002
PN-EN 60255-26:2010
PN-EN 60529:2003
PN-EN 61000-4-2:2011
PN-EN 61000-4-3:2007

A4

YV VY VY VYV VVYVYYVY

PN-EN 61000-4-4:2013-05
PN-EN 61000-4-5:2010
PN-EN 61000-4-6:2009
PN-EN 61000-4-11:2007
PN-EN 61000-4-16:2001
PN-EN 61000-4-18:2009
PN-EN 61733-1999
PN-IEC 61810-2:2007
PN-IEC 255-11-1994
PN-IEC 255-12-1994
PN-IEC 255-16-1997
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Technical Data
Nominal auxiliary voltage Uaux 110V DC
220V DC/230V AC
Permissible auxiliary voltage ranges Uaux (0,8+1,15) Upn
Power supply power consumption Ugu <100 W
Current inputs

- nominal current |, 5Aor1A

- measuring range 201,

- measuring range (32R — I3) 21,

- nominal frequency f, 50 Hz

- burden I=l, < 0,2 VA / per phase

- continuous load 41,

- thermal current overload capability (1 sec) 80 I,

- dynamic current overload capability 250 I,

Current zero-sequence input 110

- measuring range 10 A

- nominal frequency f, 50 Hz

- burden I=1A <0,1VA

- continuous load 10 A

- thermal current overload capability (1 sec) 80 A

- dynamic current overload capability 250 A
Voltage inputs:

- nominal voltage U, 100 V

- measuring range 120V

- nominal frequency f, 50 Hz

- burden U=U, <0,5VA

- thermal voltage overload capability (10 sec) 1,50 Un

- thermal voltage continuous capability 1,20 Un
Binary inputs

- nominal voltage 110/220V DC

- burden <05W

- limit voltage: active (excited) 0,75 Un

inactive (depleted) 0,55 Un
Assigned error of current inputs 2,5% = 0,01 In
Assigned error of zero-sequence current [10 input 2,5% =1 mA
Assigned error of zero-sequence voltage inputs in range

U=(0,76 + 1,20) U, 0,5%

U=(0,05 + 0,75) U, 1% £ 0,001 Un
Assigned error of current 4+-20mA input 1% = 0,2mA
Assigned error of power and energy measurements 2,5%

Assigned error of direction of current inputs +1°
Assigned time error 1% £ 5ms
Assigned internal clock error (without synchronization) 1min/month
Switching capability tripping outputs:

* admissible current per contact (continuous) 5A

e permanent duty 32A
Switching capability auxiliary binary outputs:

« admissible current per contact (continuous) 5A

* breaking capacity AC1 1500 VA /250 V

e load DC1:28V /220 V 5/0,16 A

e load (L/R <40 ms) 0,1 A /250 VDC
Operating temperature range (248+328) K, (-25+55) °C
Storage temperature range (248+343) K, (-25+70) °C
Relative humidity of the air do 80%

Relative humidity of the air (56 days, 40 °C without condensation) do 95%

Ingress protection degree IP40 (connectors 1P20)
Case Chassis EURO19"/6U/300
Weight of the relay 10 kg

Dimensions (width, height, depth) 483 /267 / 345 mm

5000.51.06.00.Fx.002 2017-11-24
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Ordering izazeoo - [ [ [ J-[ [J-(TTTTTTTT]-[]-[[]

AJ1 AJ2 AJ3 AJ4 AJ5 AJ6 AJ7 AJ8

Configurations relay outputs YZ:
MPZ (15 relay) - number of modules
1 - module (15 outputs)

2 - modules (30 outputs)

én— modules (135 outputs)

Configurations relay outputs YS:
MPS (8 relay) — number of modules
1 - module (8 outputs)

2 - modules (16 outputs)

én— modules (72 outputs)

Configurations relay outputs YW:

MWT (2 sets of high power outputs) — no. of modules
2 - standard (4 sets of outputs)

3 - 1 additional module (6 sets of outputs)

4 - additional 2 modules (8 sets of outputs)

Configurations binary inputs AD”:

MWD (8 binary inputs) -number of modules
2 — modules (16 binary inputs)

3 —modules (24 binary inputs)

én— modules (72 binary inputs)

Auxiliary control voltage (binary inputs):
1-Usn=110 VDC

2 —Usn=220 VDC

Number of analog voltage modules MAN:

2 —modules (8 analog voltage inputs)

3 — modules (12 analog voltage inputs)

4 — modules (16 analog voltage inputs)

Configurations analog current inputs MAP; range (z)-protection 25In, (m)-measurement 2In:
1 — current input — In=1 A(z)

5 — current input — In=5 A(z)

6 — current input — In=1 A(m)

9 — current input — In=5 A(m)

X = no current input

Configuration of IEC61850:
Y — LAN ports Z132,Z133 with IEC61850
X — LAN ports Z2132,Z2133 without IEC61850

Auxiliary voltage:

1 - one power supply MZG-9 module with one inverter

2 - two independent redundant MZG-9 power supplies modules

3 - one power supply MZA-9 module with two inverters

Auxiliary voltage:

1-Upn=110 VDC

2 - Upn=220 VDC / 230 VAC

3 — for two power supply options: Upn1=220 VDC / 230 VAC Upn2=110 VDC

Examples orders:

iZAZ600-212-42-25591XXXX-X-22 - two MPZ modules (YZ1, YZ2) 30 signal outputs, one MPS module (YS1) 8 signal
outputs, two MWT modules (YW1 + 2) 4 sets of high power outputs, 4 MWD modules (AD1 + 4) 32 binary inputs (220 VDC),
analog inputs version: AU1 + 2 Un = 100V; AJ1 + 2 In = 5A protection range; AJ3 In = 5A measurement range; AJ4 In = 1A
protection range, LAN ports 2132, Z133 without IEC61850, two MZG-9 power supplies modules with auxiliary voltage Upn =
220 VDC / 230 VAC,

iZAZ600-324-61-45595551X-Y-31 - three MPZ modules (YZ1 + 3) 45 signal outputs, two MPS modules (YS1 + 2) 16 signal
outputs, four MWT modules (YW1 + 4) 8 sets of high power outputs, 6 MWD modules (AD1 + 6) 48 binary inputs (110 VDC),
analogue inputs version: AU1 + 4 Un = 100V; AJ1, 2, 4, 5, 6 In = 5A protection range; AJ3 In = 5A measurement range; AJ7 In
= 1A protection range, LAN ports Z132, Z133 with IEC61850 protocol, one MZA-9 power supply module with two inverters with
auxiliary voltage Upn = 110 VDC.

I NOTE: This document should be used as information about the products and not as an offer.

Orders should be sent to:
ZAZ-En sp. z 0.0. , ul. Marii Konopnickiej 13, 41-100 Siemianowice Slgskie
tel. +48 32 726 69 23, faks +48 32 494 48 85
biuro@zaz-en.pl, http://zaz-en.pl
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