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The operation manual in question as regards microprocessor devices for protection, automatics, checking and control of attachments of 6-35 kV named as MRZS-05М RSGI.466452.012-13.2 and RSGI.466452.012-13.20, (hereinafter the MRZS device) is intended for providing correct   operation of devices with the aid of a servicing personnel. 

When the before-mentioned devices are operated user should follow instructions of the operation manual in question named as RSGI.466452.012-13.2 OM.

The version of RSGI.466452.012-13.2 and RSGI.466452.012-13.2 differ one from another at the expense of the nominal value of power supply voltage (220 V and 110 V, respectively) and voltage value supplied to discrete inputs (DI). Differences are put forth in this manual hereinafter in its text. 
The MRZS device must be serviced by the specially trained personnel, which is authorized to perform such operations.  

The characteristic of MRZS-05М:

- high-efficient 32-bit microprocessor system;   

- only digital processing of measured values;

- full galvanic isolation of internal circuits;

- simple control with the aid of control-panel buttons or via connecting a personal computer, which is equipped with software for a menu-assisted operation, to the interface RS232;

The permanent monitoring is made over both measured values and software of technical purpose; 

Linking with central control panel is made via the RS485 serial interface.

Interface RS485 provides linking with the high level of data communications protocol Modbus RTU (Modison) at rate from 9,600 to 115,200 Baud.

Перечень принятых сокращений

	ARSO
	Automatic Repeated Switching-On

	FARSO
	Frequency Automatic Repeated Switching-On

	AFO
	Automatic frequency off-load

	ADC
	Analog-Digital Converter

	DI
	Discrete Input

	DIO
	Discrete Input-Output

	EEPROM
	Electrically Erasable Programmable Read-Only Memory 

	MAXVP
	Maximal voltage protection

	MINVP
	Minimal voltage protection

	PNSC
	Protection of negative sequence current

	ED
	Executive Device

	SC
	Short Circuit

	MCP
	Maximal Current Protection

	DPGF
	Directed protection against Ground Faults

	RAM
	Random-Access Memory

	ROM
	Read-Only Memory

	RPROM
	Reprogrammable Read-Only Memory 

	R
	Relay (output relay of MRZS device)

	HVSW
	High-Voltage Switch

	LEDI
	Light-Emitted Diode Indicator

	VT
	Voltage transformer

	CT
	Transformer of 3Io Current

	ТТ
	Current Transformer

	SWC
	Switch Control

	IOD
	Input-Output Device

	IO
	Input-Output

	DSFB
	Device for switch-failure back-up

	CPU
	Central processor unit

	Iн
	Rated current

	Uн
	Rated voltage

	PCB
	Power circuit-breaker


1
Purpose

1.1
Microprocessor devices for protection, automatics, checking and control of attachments of 6-35 kV named as MRZS-05М RSGI.466452.012-13.2 and RSGI.466452.012-13.20 are used in overhead and cable lines of voltage rated 6-35 kV with a view of protecting them from unbalance current, surge currents in circuit of capacitor batteries, resonance surge voltages, in the case of voltage loss and provide:

The three-stage maximal current protection (MCP);

The directed protection against Ground Faults (DPGF);
The two-stage maximal voltage protection (MAXVP);

The minimal voltage protection (MINVP);

The two-stage protection against negative sequence current (PNSC);
The automatic repeated switching-on of attachment after its switching-off from protection devices (one-time ARSO);

The automatic frequency offload (AFOL) accompanied with frequency automatic repeated switching-on or FARSO (via DI);
Back-Up of Switch Failure (DSFB)
2
Specification
2.1 General specification


2.1.1 Nominal input analog signals:

- IN, the input alternating current of phases A, B, C amounts to 5 A; 
- UN, the input alternating voltage (two line voltages UAB and UBC), amounts to 100 V;

- The alternating-current frequency amounts to 50 Hz.
2.1.2 Power Supply:

· Voltage of operating direct current in the amount of (100-350) V or that one of alternating current with frequency of 50 Hz in the amount of (70 - 250) V for versions RSGI.466452.012,-13.2 and the same parameters in the amount of (65-155) V and (60-132) V respectively for  version RSGI.466452.012-13.20;
· Consumed power of electrical-feed circuit amounts to 3.2 W at most in the standby mode; 
· Operation of device is not discontinued in the case of short-term downfalls of voltage to zero, which last 500 s at most.  

2.1.3 Power consumed with the aid of alternating-current circuits in the case of using nominal current   IN of 5 А amounts to 50.0 mV*A per phase at most (in the case of disconnected feeding current transformers).

2.1.4 Acceptable overloading of circuits for input currents and voltages:  

- The long-term operation mode in the amount of 3 IN, 1.5 UN;

- Current of one-second thermal stability in the amount of 50 IN;
- The long-term operation mode is used when residual current amounts to 2 A at most. The consumed power amounts to 20.0 mV*A at most if the supplying current of 3I0 amounts to1 А. Current of one-second thermal stability amounts to 50 А at most.

2.1.5 Making-and-breaking capacity of relay contacts belonging to circuits of switching-off and switching-on is given in the Table 3.9 and 3.10 respectively.

2.1.6 Electrical isolation of galvanically separated circuits for:   

- Input circuits of current and voltage included in different phases between themselves and with respect to the device housing withstands testing voltage of 2,000 V lasted 1 minute in the case of supplying alternating current of 50 Hz; 
- Other galvanically non-separated circuits with the exception of power-supply circuits of 26 V at most, with respect to the device housing and between themselves withstands testing voltage of 1,500 V lasted 1 minute in the case of supplying alternating current of 50 Hz;.

            2.1.7 Input circuits of current and voltage (between themselves and with respect to housing) withstand three positive and three negative voltage pulses with amplitude of (5 ± 0.5) kV, duration of pulse leading edge amounts to (1.2 ± 30 %) μs and that one of pulse trailing edge does to (50 ± 10) μs.

The duration of intervals between pulses amounts to 5 s at least.

           2.1.8 The MRZS device is resistant to influence of high-frequency interferences with parameters: 

- The form of frequency fluctuations amounts to 1 ± 0.1 MHz;
- The duration of frequency fluctuations amounts to 2 ± 0.2 s;
- The pulse amplitude value for the longitudinal connecting scheme and for lateral connecting one of connection to a signal source amounts to 2.5 ± 0.25 kV and 1±0.1 kV respectively. 
          2.1.9 The minimal time of protection response with respect to current and voltage amounts to 0.04 s at most. 

          2.1.10 Time of program reset amounts to 0.04 s at most after decreasing the measured value below a reset value. 

           2.1.11 The time readout error intrinsic to the time-lag element amounts to 0.01 s at most for the time holding of 5 s and does to 0.05 s for the holding time ranging from 5 to 32 s. 

          2.1.12 The readiness time for the MRZS device operation after supplying voltage via a power plug-and-socket amounts to 0.2 s at most and does to 0.35 s at most for “cold” switching in response to short-circuit and in the case of power supply provided with the aid of short-currents. 

          2.1.13 Bias amounts to 5 % at most for the MRZS response parameters of current and voltage. 

2.1.14 Rated value of climatic conditions

The limiting values of climatic environmental factors are taken into consideration according to state standards GOST15543.1 and GOST15150 version for the moderately cold climate (UKhL), category 4, and are intended for countries with the moderate climate. At that the lower limiting value of ambient-air temperature amounts to -30 º С, and upper one does to +60 º s.
Values of climatic factors are taken into consideration according to state standards GOST 15542 and GOST15150 for articles of the UKhL3.1 climatic version (operation in closed occasionally heated premises in conditions of moderate and cold climate) in their inactivity state (storing and transportation).  
When the MRZS device is non-operating (storage and transportation) values of climatic factors are taken into consideration according to the state standards GOST 15542 and GOST15150 for articles of the UKhL3.1climatic version. 

According to operation conditions connected with exposure to mechanical environmental factors the device in question is kept in line with group M13 according to state standard GOST 17516.1.

           2.1.15 Mass o of the MRZS device amounts to 3.6 ± 0.1 kg.

2.1.16 Dimensions of the MRZS device amount to 210 x 120 x 220 mm.
  2.2      Functions performed

           2.2.1
The MRZS device provides monitoring and measurement of following values: 

- Phase currents with frequency of 50 Hz and the rated value IN amounted to 5 А, which are ranged from 0.1 to 30 IN and show the measurement error of 5 % at most; 
- Line voltages of UАВ, UВС and 3Uо, voltage of zero-phase sequence;

- Current of zero-phase-sequence is ranged from 0.01 to 2A and show the measurement error of 5 % at most;
            2.2.2 The MRZS device performs functions of relay protection in the form of:

- The three-stage maximal current protection (MCP);

- The directed protection against Ground Faults (DPGF);
- The two-stage Protection of negative sequence current (NSCP);
- The two-stage maximal voltage protection (MAXVP);

- The minimal voltage protection (MINVP).

2.2.3 MRZS performs functions of automatics:

- Switch switching-on and switching-off;
- Automatic speeding-up of MCP in the case of switch switching off 

- One-time automatic repeated switching-on (ARSO);
- The device intended for Back-Up of Switch (HVSW) Failure (DSFB).

2.2.4 The MRZS device is equipped with 8 discrete inputs for device logic control.  

At that:

- Selecting every logical-signal input can be made; 

- Discrete inputs are galvanically separated between themselves and with respect to power-supply circuits; 

- Current consumption for discrete-input circuit amounts to 2 mA at most;
- Operation of discrete inputs under voltage of direct or alternating current can be provided.

- When the voltage-operated alternating current is supplied, the “logical zero” level is ranged from 0 to 100 V, and that one of “logical one” is ranged from 150 to 250 V for the RSGI.466452.012-13.2 version; and the “logical zero” level is ranged from 0 to 50 V, and that one of “logical one” is ranged from 75 to 125 V for the RSGI.466452.012-13.20 version.
- When voltage-operated direct current is supplied, the “logical zero” level is ranged from 0 to 100 V, and that one of “logical one” is ranged from 150 to 250 V for the RSGI.466452.012-13.2 version and the “logical zero” level is ranged from 0 to 50 V, and “logical one” level is ranged from 75 to 125 V for the RSGI.466452.012-13.20 version.

- When the voltage-operated alternating current is supplied, time for changing the input logical state (anti-chatter) within range from 20 to 60 ms and with resolution of 20 ms can be selected; 

- When the voltage-operated direct current is supplied, time for changing the input logical state (anti-chatter) within range from 0 to 60 ms and with resolution of 10 ms can be selected;
- The voltage type (alternating or discrete one) is selected via the MRZS device menu.

           2.2.5 The MRZS device is equipped with 7 discrete outputs relays for producing the device-generated commands.

Both the command-depend and the signal-depend (together with storing) relay operation mode can be selected. If the said relay operates in the signal (trigger) mode, its reset via discrete input is provided for. 
            2.2.6 The MRZS device is equipped with 7 light-emitting diode indicators. 

Six of them are intended for actuation indication of protections and automatics and can independently select an operation mode, namely:

- The trigger one (together with storing)

- The standard one without storing.

If  indicator operates in the trigger mode, its reset is provided for. 

The 7th indicator is used for indicating position of power cut-off switch. 
2.2.7 The MRZS device performs functions of self-diagnostics.
          2.2.8 The MRZS device performs functions of configuration management, adjustment and ranking of all systems. 

           2.3 Characteristics of protection functions

           2.3.1 Maximal current protection (MCP)

           2.3.1.1 MCP consists of following stages:
- 1st stage with independent specified time (current cut-off);
- 2nd stage with current-independent and current-dependent specified time (PT-80 type like)

- 3rd stage with independent specified time (overload protection).
            2.3.1.2 Characteristics (MCP):

- The adjustment range of operating current of the first stage is varied from 0.1 IN to 30 IN with the adjustment step of 0.01 A, the same one of the s and the third stages is ranged from 0.25 to 30 IN with the adjustment step of 0.01 A;
- The setting range of response time for the first stage is varied from 0.00 to 25.00 s , for the second stage it is varied from 0.00 to 32.00 s and for the third stage it is varied from 0.00 to 300.00 s with the setting adjustment step of 0.01 s;
- The resetting ration of fault detectors of protection stages amounts to 0.95 at least;

- Deviation values of basic parameters of protection responding from set ones amounts to 5 % at most;

- Static blocking of every stage via discrete input can be made; 

- Speeding-up of operation time of the MCP second stage from 0.20 to 5.00 s within the period of 0.20-5.00 s after switch short-circuiting can be made;  
- Forced setting via the menu of the MPC second stage into the speeding-up mode can be made. Static blocking of forced speeding-up of the MPC second stage via discrete input can be made (switch-over into the proper mode without speeding-up).
              2.3.1.3 The characteristic of the MCP second stage provided with a current-dependent holding time coincides with that one of the РТ-80 relay. Current-time characteristics of MCP2 are given in Appendix B.

   2.3.2 The directed protection against Ground Faults (DPGF) has the following characteristics:

 - It operates with and without holding time in response to switching-off or received signal; 
 - Static blocking via discrete input can be made;
 - Protection would operate if settings of the 3I0  zero-sequence current and the 3U0 voltage are exceeded, and angle between 3I0 and 3U0 is in the operation zone;
       - The range of settings for the 3I0 current is varied from 0.01 to 2.0 А and provided with resolution of current setting in the amount of 0.001 А. The deviation of response amounts to 10 % at most;
        - The range of settings for the 3U0 zero-sequence voltage is varied from 10 to 150 V. The increment step of operation voltage amounts to 0.01 V; 

        - Angle between the 3I0 current and the 3U0 voltage (current lag from voltage), which corresponds to the operation zone middle, is equal to 90 º;
        - Selection of DPGP direction (direct or reverse) via the proper menu can be made;

        -  The operation zone area is located from 0 ± 10 º to 180 ± 10 º in forward direction. The operation zone area is located from 180 ± 10 º to 360 ± 10 º in reverse direction
 2.3.2.1 The range of settings for values of protection response time is varied from 0.00 до 32 s with the increment step of 0.01 s.
2.3.2.2 The minimal time period of protection response amounts to 50 ms at most. 

          2.3.2.3 Protection returning ratios amount to:

· At least 0.9 for current; 
· At least, 0.9 for voltage;
· At most 5 º for angle.
          2.3.2.4 If voltage or current are reset below settings, or power direction is changed, dropout time amounts to 0.04 s at most.

           2.3.3 Protection against the 3I0 zero-sequence current.
Protection responds to the 3I0 zero-sequence current of industrial frequency and has following characteristics:
· Its operates with or without specified time in response to switching-off or for to signal receiving;

· The response current range is varied from 0.01 to 2.0 А with the increment step of  0.001 А and with the parameter deviation of ± 10 % at most;

· The setting range of response time is varied from 0 to 32 s with the increment step of 0.01 s.

The protection in question is switched to via the first harmonic filter; protection robustness amounts to four at least for frequency of 150 Hz and to 15 at least for frequency of 400 Hz respectively.

          2.3.3.1 The protection static blocking via discrete input together with DPGF can be made.
          2.3.4 Protection against Ground Faults as regards 3U0 has the following characteristics:

· Its operates with or without specified time in response to switching-off or for to signal receiving;

· The response voltage range is varied from 10 to 150 V with the increment step of  0.01 V;

The protection in question is switched to via the first harmonic filter for detuning from high harmonics; protection robustness amounts to eight at least for frequency of 150 Hz

 2.3.4.1 The setting range of response time is varied from 0 to 32 s with the increment step of 0.01 s.
2.3.4.2 The minimal time of protection responding amounts to 50 ms at most.  

2.3.4.3 The proper protection returning ratio amounts to 0.95 at least;

           2.3.4.4 The return time for voltage reset amounts to 0.04 s at most.  
           2.3.4.5 The protection static blocking can be made via discrete input.

           2.3.5     Minimal voltage protection (MINVP)
           2.3.5.1 Protection operates with or without specified time in response to switching-off or to signal receiving.

            2.3.5.2 Protection actuating is made after voltage lowering below setting of bus line voltages.  

The voltage setting range is varied from 25.00 to 110.00 В with the increment step of 0.01 V.

The setting range of response time is varied from 0 to 32 s with the increment step of 0.01 s. 
Selection of the menu-supported logic for protection starting can be made: 
· Only upon actuating all starting elements of voltage (logic “AND”);

· Upon actuating one starting element of voltage (logic “OR”);
 2.3.5.3 The menu-supported input-output of voltage blocking can be carried. 
2.3.5.4 The menu-supported input-output of current blocking can be carried.
The setting range of current is varied from 0.25 to 5.00 А with the increment step of 0.01 А.

If current is blocked voltage blocking is provided, if voltage is below 0.25 V. 

2.3.5.5 Protection is switched to via the first harmonic filter; protection robustness amounts to four at least for frequency of 150 Hz and to 15 at least for frequency of 400 Hz respectively.

            2.3.5.6 Static blocking and protection starting via discrete input can be made.

           2.3.6 Maximal voltage protection (MAXVP)
2.3.6.1 Protection operates with or without specified time in response to switching-off or to signal receiving and has two stages with independent specified time and settings.
2.3.6.2 Starting-up of stages is made in the case of exceeding the setting of bus line voltages. 
The setting range of voltage is varied from 40.00 to 140.00 V with the increment step of 0.01 V.
The setting range of response time is varied from 0 to 32 s with the increment step of 0.01 s.
The menu-supported logic for’ starting of stages can be carried: 
· Only upon actuating all starting elements of voltage (logic “AND”);

· Upon actuating one starting element of voltage (logic “OR”).
2.3.6.3 The protection is switched to via the first harmonic filter; protection robustness amounts to four at least for frequency of 150 Hz and to 15 at least for frequency of 400 Hz respectively.
            2.3.6.4 Static blocking and starting of protection stages via discrete input can be made.
            2.3.7 Protection of negative sequence current (PNSC)

            2.3.7.1 Protection operates with or without specified time in response to switching-off or to signal receiving and has two stages with independent specified time and settings.

            2.3.7.2 Starting-up of stages is made in the case of exceeding the ratio of negative-sequence current to positive-sequence current of setting with relation to the same ratio of operation.
The ratio setting range is varied from от 0.01 to 1.00 with the increment step of 0.01 V.
The setting range of response time is varied from 0 to 32 s with the increment step of 0.01 s.
          2.3.7.3 Protection is held if values of negative-sequence current and positive-sequence current are below 0.05 А.

2.3.7.4 Static blocking and starting of protection stages via discrete input can be made.
           2.3.8 ARSO (FARSO).

2.3.8.1 HVSW switching-off is made in the case of supplying voltage to “ARSO/FARSO” to DI.
2.3.8.2 ARSO holding is kept if voltage is supplied to DI of “ARSO/FARSO”.  

2.3.8.3 If signal is not supplied DI of “ARSO/FARSO”, ARSO inhibiting is reset, and ARSO is started.  

2.4 Automatics 

           2.4.1 Automatic Repeated Switching-On (ARSO)
           2.4.1.1 ARSO is the one-time signal, which provides the relay specified time. It start-up is made upon actuating MCP or by external devices.

            2.4.1.2 When supplying voltage to DI of “AFOL/FARSO” ARSO is prohibited, and if this voltage is not supplied, ARSO prohibition is reset (FARSO is generated). 

            2.4.1.3 After switch switching-on and voltage supplying to DI of “HVSW position” ARSO is held within the period of “readiness time”. The program-initiated input and output of ARSO starting signal generated with the aid of separate MCP stages is provided for.  

            2.4.1.4 Multiple switch switching-on in response to short-circuit is ruled out.

            2.4.1.5 Time parameters of ARSO:

 - The range of response time settings for the ARSO first cycle is varied from 0.20 to 32.00 s and provided with the increment step of 0.01 s. The ARSO time deviation from specified values of this parameter amounts to 3 % at most.
- The time range of preparation for the repeated ARSO operation is varied from 0.00 to 32.00 s and provided with the increment step of 0.01 s.
- Holding time of switching-on signal is varied from 0.00 to 32.00 s and provided with the increment step of 0.01 s.
            2.4.1.6 The parameter of ARSO activity/inactivity can be set via the MRZS device menu.
             2.4.1.7 ARSO can be held via DI. 
  2.4.1.8 Prohibition of switching-on the power cut-off switch is provided for if “Switching-Off Command” was input.
             2.4.2 Device for switch-failure back-ups (DSFB).

             2.4.2.1 DSFB operates for disconnecting adjacent attachment.  
             2.4.2.2 Starting DSFB is made with the aid of MCP or external devices (via discrete input).  

The menu-supported selection of MCP stages for DSFB starting-up can be made. 
             2.4.2.3 This device is provided with the response current setting and two time settings.  


             2.4.2.4 The setting range for response current is varied from 0.25 to 5.0 А with the increment step of 0.01 А.

             2.4.2.5 The setting range of response time for every stage is varied from 0.00 to 32.00 s with the increment step 0.01 s.

             2.4.2.6 Deviation of current response parameters amounts to 5 % at most, and deviation of response time does to 3 % at most.  

             2.4.3 Switch control
             2.4.3.1 Switching-on delay of the said switch for time control is made from the moment of previous switching-off of the said switch. Delay starting-up is carried out with the aid of switch interlock contacts via discrete input.

· The setting range of time control beginning from the moment of previous switching-off  of the said switch is varied from 0.00 to 300.00 s with the increment step of 0.01 s;

· имеется возможность ввода-вывода через меню из работы задержки включения выключателя по контролю времени с момента предыдущего отключения выключателя.

· If holding of switch switching-on, which is caused by time control, is active the menu-supported input-output can be made beginning from the moment of previous switching-off of the said switch.
2.4.3.2 Prohibition of the said switch switching-on can be set in the case of its disconnecting from MCP and reset via discrete input. When prohibition of the said switch switching-on is active in the case of its disconnecting from MCP the menu-supported input-output can be made. 
2.4.3.3 If the said switch is switched off, switching-on holding is active within a period of switching-off signal operation.  Extending holding signal of switching-on is provided within the period ranged from от 0.00 to 32.00 s with the increment step of 0.01 s.
2.5 Diagnostics
- The MRZS device provides self-diagnostics and identifies malfunctions.

-  Permanent check of software correctness is provided (with the aid of method of checksums). 

- Diagnostics-checked assemblies in the CAS-MRS-M assembly:

- Assembly of ADC;

- Flash memory;

- Real-time clock (RTC);

- Random-Access Memory.

           2.6 Recording
The MRZS device is equipped with recorders of four types.
           2.6.1 Event Recorder
The device RAM is equipped with an event recorder that fixes actuation of protections, starting elements, emergency switching-off and receiving the “Malfunction” signal. 
The said event recorder fixes initiations (appearing) commands (signals), which are listed in the “Distribution of commands” Table 9.1.
If the said event recorder fixes signal the latter is stored there until either zeroing or device resetting. 
The said event recorder can be zeroed with the aid of pressing the “F” button located on keyboard of the MRZS device or with the aid of issuing the “Answerback” command according to the Modbus RTU protocol.

You would take into consideration that also upon issuing the “Answerback” command the light indication system consisting of light-emitting diodes and located on the device front panel is reset.

Reading the event recorder content is carried out according to the Modbus RTU protocol only.

Receiving high-level information about state of fulfillment (availability) of commands in the course of polling can be made.  
           2.6.2 Analog Recorder
This recorder stores array that includes samples of instant values of currents, voltages and time marker with tying to current time instant (the oscillography mode).

Resolution of the said analog signal recorder amounts to 1.5 ms at most.

Reading and setting following parameters of the said analog recorder can be made from the high level according to the Modbus RTU protocol:
· The period of pre-emergency process recording. Time is ranged from 0.1  to 5.0 s with the discreteness  setting of  20 ms or amounts to one period  of mains frequency;

· The period of emergency process recording. Time is ranged from 0.1  to 20 s with the discreteness  setting of  20 ms or amounts to one period  of mains frequency;

· The list of MRZS device commands, which are sources for starting-up the said analog recorder.  

Dependency of the maximal number of emergencies fixed with the aid of the MRZS device (from 0 to 13) on the set period of emergency process is put forth below.  

	Number of emergencies
14

7

4

2
	Emergency period
0.1 s…5.8 s
5.86 s…11.7 s
11.72 s…17.5 s
17.52 s…29.0 s


Information about all events is stored in flash-memory.

Diagnostics of the recorder flash-memory state is made after switching on the MRZS device and in the course of operation. Availability of errors can be found either in the “Diagnostics” section menu or according to the MODBUS protocol.

If the said analog recorder fails, the “MALFUNCTION” signal can be initiated.  In the “Diagnostics” section the proper “Analog Recorder Testing” information is displayed.  
           2.6.3 Discrete Recorder
The said discrete recorder makes recording with tying to beginning of emergency process and does storing discrete signals for every emergency:  

· Time and date of emergency-process starting-up;  
· All input and output discrete signals, signals of actuating  protection elements and elements of automatics,   switching-on and switching-off of power switch with fixing time of arriving and departing  signals with accuracy of 4 ms;

· The maximal value of phase current together with recording all other currents and voltages at the moment of fixing the maximal current value when protections related with phase currents are switched on;
· The maximal value of 3Io current together with recording other currents and voltages at the moment of fixing the maximal current value when 3Io current protections are switched on;
· The maximal value of line voltage together with recording currents and other voltages at the moment of fixing the maximal voltage value when maximal voltage protections are switched on;
· The minimal value of line voltage together with recording currents and other voltages at the moment of fixing the minimal voltage value when minimal voltage protections are switched on;
· The maximal value of negative sequence current together with recording all other currents and voltages at the moment of fixing the maximal current value when protections against the negative sequence current are switched on.

The maximal event number fixed within one emergency period amounts to 70. 
           2.6.4 Recorder of program events
This register is intended for fixing and storing information (date, code and rime) about malfunctions and failures originated in operation of the MRZS device.

This information makes finding malfunctions after failure of the MRZS device easier.

           2.7 Adjustment, Configuration Management and Ranking

            2.7.1 In the configuration-management mode the MRZS device allows to assign or eliminate functions of the MRZS device.

           2.7.2 In the Adjustment mode the MRZS device can make ranking of discrete inputs, outputs, and light indicators.

           2.7.3 In the case of assigning parameters of functions related with protection and automatics via the device in-built panel or via the USB-D interface the MRZS device allows setting:

- Response settings;

- Specified times;
- Options of MCP and options of characteristics;

- Switch-on and switch-off stages of protection and automatics; 

- Switch-on and switch-off individual types of protections and automatics.

3 STRUCTURE AND DESIGN

3.1 
Content

Table 3.1 Content

	Name
	Designation
	Quantity

	
	RSGI.466452.012-13.2
	RSGI.466452.012-13.20
	

	Analog assembly  (AA)
	AA6-MRZS-М RSGI.468171.033
	AA6-110 V-М RSGI.468171.041
	1

	Calculating assembly  (CA)
	CA3- MRZS-М RSGI.467444.033
	CA3-THE MRZS DEVICE-М RSGI.467444.033
	1

	Interface assembly  (IA)
	ADIO4-THE MRZS DEVICE-М RSGI.467119.032
	ADIO4-110 V-М RSGI.467119.041
	1


БДВВ - Assembly of  discrete input-output (ADIO)

3.2

Design of THE MRZS DEVICE-05М
The MRZS device structurally is the framework consisting of two frames (upper and lower ones) and  the device front panel. Jacks for securing the CA components (parallel to the front panel) and slots for mounting the components of AIOD and AA (perpendicularly to the CA component) are provided for in frames.  

Holes for mounting of indication elements of the CA component and holes for mounting the USB-D are drilled in the front panel. Also the membrane keyboard connected to the CA component with the aid of flat cable is located on the front panel.

Inter-assembly connecting is made with the aid of connectors (receptacles of the CA assembly, and plugs for the components of AIOD and IA).

Assemblies AIOD and AA are additionally screw-secured to frames. 

The framework equipped with mounted and secured assemblies is placed into metal housing that is fastened to the mentioned framework.

Holes for outlet of connectors and terminal assembly belonging to blocks AIOD and AA are provided for on housing wall. 

Also two grounding bolts are located on a rear wall of housing. 

Assignments of terminals belonging to input-output connectors and to terminal assembly are given in Tables 3.2...3.9.

The external view of the MRZS-05М device is given in Figs. 3.1...3.4.


Figure3.1 Front view

Figure 3.2 Rear view of RSGI.466452.012-13.2 version

Figure 3.3 Rear view of RSGI.466452.012-13.20 version

Figure 3.4 Side view

Figure 3.5 Recommended marking-out of board for mounting of MRZS -05М article
Table 3.2 Assignment of terminals belonging to connector of USB-D interface 

	Connector terminal
	Circuit name

	1
	

	2
	RxD

	3
	TxD

	4
	

	5
	GND

	6
	

	7
	

	8
	

	9
	


Table 3.3 Assignment of terminals belonging to АС2 terminal assembly (see Fig. 3.2)

	Terminals
	Circuit name

	IA*
	Current-circuit input of  instrument transformer connected to A phase (beginning)

	IA
	Current-circuit input of  instrument transformer connected to A phase 

	
	Free

	IB*
	Current-circuit input of  instrument transformer connected to B phase (beginning)

	IB
	Current-circuit input of  instrument transformer connected to B phase 

	
	Free

	IC*
	Current-circuit input of  instrument transformer connected to C phase (beginning)

	IC
	Current-circuit input of  instrument transformer connected to phase C

	
	Free

	3Iо*
	Current-circuit input of  3Iо instrument transformer (beginning)

	3Iо
	Current-circuit input of  3Iо instrument transformer of 

	IA-П*
	Current-circuit input of  feeding transformer connected to A phase (beginning)

	IA-П
	Current-circuit input of  feeding transformer connected to A phase 

	IС-П*
	Current-circuit input of  feeding transformer connected to phase C (beginning)

	IС-П
	Current-circuit input of  feeding transformer connected to C phase 


Table 3.4 Assignment of terminals belonging to terminal assembly АС1 (see Fig. 3.2)

	Terminals
	Circuit name

	UАВ*
	Input of line voltage circuit АВ (beginning)

	UАВ
	Input of line voltage circuit АВ

	UВС*
	Input of line voltage circuit ВC (beginning)

	UВС
	Input of line voltage circuit ВC

	3U0*
	Input of voltage circuit of  zero-phase sequence (beginning)

	3U0
	Input of voltage circuit of  zero-phase sequence


Table 3.5 Assignment of terminals belonging to connector of interface RS485

	Terminals
	Circuit Name

	120 Ohm
	Matching resistance

	120 Ohm
	Matching resistance

	A
	Differential input-output 

	B
	Differential input-output

	GND(I
	Return wire (isolated one)

	Note. Resistance of 120 Ohm is mounted at the end of RS485 network for matching with the self-surge impedance of line


Table 3.6 Assignment of terminals PWR (power supply) connector (see Figures 3.2, 3.3)

	Connector Terminal 
	Circuit Name
	Device Version

	
	
	RSGI.466452.012-11.2
	RSGI.466452.012-11.20

	1
	Power input (constant/variable resistance)
	Uн=220 V
	Uн=110 V

	2
	Power input (constant/variable resistance)
	Uн=220 V
	Uн=110 V


Table 3.7 Assignment of terminals belonging to INPUT connector (see Figs. 3.2 & 3.3)

	Designation of device terminals 
	Circuit name
	Parameters

	1

2
	ДВ01input (~/=)

ДВ01input (~/=)
	Discrete isolated inputs that are galvanically separated from a logical scheme part with the aid of optically-coupled isolators.

Parameters of input discrete signals for voltages of direct or alternating current are given in Point 2.2.4 of this operation manual.

	3

4
	ДВ02 input (~/=)

ДВ02 input (~/=)
	

	5

6
	ДВ03 input (~/=)

ДВ03 input (~/=)
	

	7

8
	ДВ04 input (~/=)

ДВ04 input (~/=)
	

	9

10
	ДВ05 input (~/=)

ДВ05 input (~/=)
	

	11

12
	ДВ06 input (~/=)

ДВ06 input (~/=)
	

	Note. The procedure of switching over between signal voltage types fed to DI is put forth in the “Input-Output Devices Point” included into the “Adjustment” menu 


Table 3.8 Assignment of terminals belonging to INPUT1 connector (see Figs. 3.2 & 3.3)

	Designation of device terminals 
	Circuit name
	Parameters

	25

26
	ДВ07 input (~/=)

ДВ07input (~/=)
	Discrete isolated inputs that are galvanically separated from a logical scheme part with the aid of optically-coupled isolators.

Parameters of input discrete signals for voltages of direct or alternating current are given in Point 2.2.4 of this operation manual.

	27

28
	ДВ08 input (~/=)

ДВ08 input (~/=)
	

	Note. The procedure of switching over between signal voltage types fed to DI is put forth in the “Input-Output Devices Point” included into the “Adjustment” menu


Table 3.9 Assignment of terminals belonging to OUTPUT connector (see Figs. 3.2 & 3.3)

	Designation of terminals for device
	Circuit name
	Parameters

	13

14

15
	Output Р01 (NOC)

Output Р01 (SC)

Output Р01 (NCC)
	Output signals are supplied via potential-free relay contacts.

Power. which is switched over by output relays, amounts to 30 Wt at the most in the case of supplying direct current with inductive load and with time constant of 0.02 s at the most for opening such circuits and does to 800 Wt for their closing, and in the case of closing and opening alternating-current circuits their voltage, current and power amount to 250 V, 4 A and 800 V*A at the most respectively.

	16

17
	Output Р02 (NOC)

Output Р02 (NCC)
	

	18

19
	Output Р03 (NOC)

Output Р03 (NOC)
	

	20

21

22
	Output Р04 (NOC)

Output Р04 (SC)

Output Р04 (NCC)
	

	23

24
	Output Р05 (NOC)

Output Р05 (NOC)
	

	Note: Following abbreviation are entered in this table:

NOC – normally opened contact;

NCC – normally closed contact;

SC – switched contact.


Table 3.10 Assignment of terminals belonging to OUTPUT connector (see Figs. 3.2 & 3.3)

	Designation of terminals for device
	Circuit name
	Parameters

	29

30

31
	Output Р06 (NOC)

Output Р06 (SC)

Output Р06 (NCC)
	Output signals are supplied via potential-free relay contacts.

Power. which is switched over by output relays, amounts to 30 Wt at the most in the case of supplying direct current with inductive load and with time constant of 0.02 s at the most for opening such circuits and does to 800 Wt for their closing, and in the case of closing and opening alternating-current circuits their voltage, current and power amount to 250 V, 4 A and 800 V*A at the most respectively.

	32

33

34
	Output Р07 (NOC)

Output Р07 (SC)

Output Р07 (NCC)
	

	Note: Following abbreviation are inserted in this table:

NOC – normally opened contact;

NCC – normally closed contact;

SC – switched contact.


4 ARRANGEMENT AND OPERATION

4.1 Arrangement

The structure scheme of MRZS-05М is given in Figure 4.1.

The AA analog assembly is intended for galvanic separation from the secondary circuits of instrument current and voltage transformers and for matching levels of  currents i(t) and  voltages u(t) with levels of input analog signals for assembly of analog-digital converters (ADC) included into the CA calculating assembly. The supply-source board is structurally mounted into the said analog assembly. 

The CA calculating assembly is intended for making analog-digital conversion of input analog signals i(t) and u(t) into digital ones i(nT) and u(nT) as well as for performing all functions of measurement, protections, automatics, diagnostics, recording  emergency events with tying to real-time scale; as well as for adjusting the MRZS device and for control of the AIOD program-accessed  assembly and for exchanging  information with external devices and user.

The CA assembly consists of a liquid-crystal indicator (two lines of 16 symbols per line), membrane keyboard, and seven light-emitting diodes, which are intended for establishing interaction between user and the MRZS device with the view of:

- Adjustment and configuration management;

- Input of settings;
- Time setting;

- Display of current information about emergency events on the mentioned indicator; 

- Signalling about all responses of protection systems via light-emitting diodes. 

Adjustment of the MRZS device, recording of settings and counting of recorded emergency events can be made with the aid of computer.
The assembly of discrete inputs-outputs named as AIOD is intended for galvanic separation, matching of signal levels, readout of signals from eight discrete inputs and loading them into the before-mentioned calculating assembly as well as for output of discrete signals into seven relays. It provides connection to local network via the RS485 interface.
4.2 Operation

Currents of IA, IB, IC, 3I0 and voltage of На, UAВ, UBС are supplied to input windings of transformers included into the MRZS device (the AA assembly).

The nominal value of line input voltage of voltage transformers amounts to 100 V. IN, the nominal current value of current transformers IA, IB, IC, amounts to 5 А;

Matching resistors are mounted on the secondary windings of current transformers. The analog signals ia(t), ib(t), ic(t), 3io(t), uaс(t), and ubс(t) from outputs of transformers’ windings are supplied through low-frequency RС-filters into ADC input, where they are converted into binary codes that are read-out by the calculating assembly processor. 

The said processor performs digital processing of signals: 
Fourier transformations are made;

Operating values of currents IA, IB, IC, and 3Io are calculated;

Operating values of voltages UAВ, UBС, and 3Uo are calculated.

Signals from discrete inputs of the AIOD assembly are read-out into the CA assembly.  
The CA assembly performs all functions of protection, automatics, diagnostics, and recording of emergency events, does functions of adjustment, configuration management and viewing, and shows information on mini-display at user demand.


Figure 4.1 Structure scheme of MRZS-05М
Setting or resetting of all systems of protection and automatics are made in the mode of configuration management.  

In the adjustment mode setting is made for: 

- Inputs;

- Outputs;

- Input functions;

- Output functions;

- Configuration of input-output devices;

- Configuration of defined function.

The said processor performs switching-on and switching-off signal-generating light-emitting diodes, output of information on the said mini-display screen and receiving control information that is read-out via backbone line after pressing keys.  

The list of possible messages that are displayed on anyone of configured light-emitting diodes is given in the Table 9.1. User distributes messages beginning from the first to sixth light-emitting diode. Colour of light-emitting diodes is red. 

           4.3 Power Supply

The MRZS device of the RSGI.466452.012-13.2 version , are power-supplied with the aid of voltage of operating direct current  in the amount of (100 -350) V or with the aid of  voltage of alternating current  in the amount of (70 – 250) V with frequency of 50 Hz, and the RSGI.466452.012.-13.20 version is power-supplied with the aid of  voltage of operating direct current  in the amount of (65 -155) V or with the aid of  voltage of alternating current  in the amount of (60 – 132) V with frequency of 50 Hz.

If the feeding voltage is zeroed or decreases the power-supply assembly is fed with the aid of one (or both) in-built current transformers (ТТ) connected to phase А and phase С. At that, in the case of using versions of RSGI.466452.012-13.2 and RSGI.466452.012-13.20 current of 4.5 A at least would flow through transformers. 

Supply voltage is fed to power-supply unit, which is structurally located in the AA assembly.

The said power-supply unit generates the secondary supply voltages of 3.3 and 5 V. Lines of secondary voltages and those ones of supply voltage are galvanically separated.
5    MARKING AND SEALING
The MRZS-05М device is marked in accordance with the engineering documentation.  Markings of controls and indicators are inscribed on the front panel, and markings of connectors, plate with name and designation of device, works number and year of manufacturing are drawn on the rear housing wall. 

All inscriptions are made with the aid of metal-screen printing.

A sealing cup is located on the device rear wall, and paper seals with the stamp “ОТК” (Quality Check Department) are attached above and below between the front panel and the device housing. 

6 
PACKING
The MRZS-05М device is packed into polyethylene package together with little sacks containing silica gel of drying and indicating effect. The package with device is packed up into standard tare according to the engineering documentation
           7 LIMITS OF OPERATION
7.1 Operating parameters of the MRZS device that can cause device malfunction in the case of their overriding are given in the Table 7.1.

Table 7.1 Operating limits
	Parameter name
	Maximal value of parameter

	Upper limit voltage of power supply of the MRZS device (direct current)
	350 V for RSGI.466452.012-13.2

155 V for RSGI.466452.012.-13.20

	Lower limit voltage of power supply of the MRZS device (direct current)
	100 V for RSGI.466452.012-13.2

65 V for RSGI.466452.012.-13.20

	Upper limit voltage of power supply of the MRZS device (alternating current)
	250 V for RSGI.466452.012-13.2

132 V for RSGI.466452.012.-13.20

	Lower limit voltage of power supply of the MRZS device (alternating current)
	70 V for RSGI.466452.012-13.2

6V for RSGI.466452.012.-13.20

	Lower limit value of ambient temperature
	Minus 30 º С

	Upper limit value of ambient temperature 
	Plus 65 º С

	Limit input voltage (long-term mode)
	150 V (line voltage)

	Limit input phase current (long-term mode)
	15 А

	Limit one-second phase current of thermal stability
	250 А

	Limit input phase current for 3Io (long-term mode) 
	2 А

	Limit one-second current for 3Io
	50 А

	Limit switching current of output electromechanical relays in the case of closing circuits of 250 V of alternative current
	4 A

	Limit switching current of output electromechanical relay in the case of closing circuits of 250 V of direct current
	4 A

	Limit switching current of output electromechanical relays in the case of opening circuits of 250 V of alternative current
	4 А

	Limit switching current of output electromechanical relay in the case of opening circuits of 250 V of direct current
	0.1 А

	When ambient temperature is changed abruptly dew falling would be eliminated 
	-


8
MAKING ARTICLE READY FOR OPERATION

8.1 Safety measure in the case of making article ready for operation 

ATTENTION! The life-threatening voltage is supplied to contacts of device connectors named as “Вход” (Input), “Вход1” (Input1), “Выход” (Output), “Выход1” (Output1), “АС1” (Analog converter), and “ПИТ” (POWER SUPPLY) (see Fig. 3.2) in the case of connecting circuits. 
8.1.1 Persons admitted to servicing the MRZS device would receive briefing on safety engineering; know rules of rendering the first medical aid in the case of electrical-current injury and be able to render practically, know rules of fire extinguishing and can use firefighting means. 

8.1.2 Local lighting is allowed in the case of adjusting and repairing equipment. Portable lamps of 36 V at most can be used as source of local lighting. Lamps would be protected by glass or mesh lampshades. Using of homemade portable lamps is categorically prohibited.

8.1.3 All tools used in the case of rendering maintenance would be equipped with handles made of insulating material. 

8.1.4
Substitution of burn-out or defective fuses would be made only if voltage is switched off.  Safety fuses would be in line with nominal values. 

8.1.5 The MRZS device belongs to class 01 of safety according to the GOST 27570.0 state standard. Its housing is fit for mounting of protective grounding.  Grounding wires and buses laid in premises would be made accessible for examination and protected against mechanical damages.  

8.1.6 The assembly of working and measuring schemes would be made if voltage supplied to scheme wires and cables is switched off. Persons who are engaged in measurement taking are forbidden to leave working place where devices are switched-on until measurement will be finished. 

8.1.7 Within the period of equipment operation, mounting assemblies into the MRZS device housing or extracting them from there is forbidden if power-supply voltage is switched-on as well as connecting or disconnecting interface cables if signal is active on output of devices, and applying solder if power supplies are on. 

             8.1.8 The preventive maintenance, cleaning and repair of equipment would be made only after the complete equipment switching-off.
8.2 External Examination

             Before the MRZS device mounting its visual checking would be made with a view of detecting such damages, which could be took place during transportation, such as impact traces on the device housing surface, fractures of mini-display screen, scratches on the device housing surface and integrity disruption of connectors that are mounted on the rear wall of the MRZS device.
             8.3 Instructions with respect to device orientation
             8.3.1 The MRZS device is mounted on vertical plane. 

             8.3.2 Mounting dimensions amount to 100 х 208 mm in the case of using the М5 fixture elements.

             8.3.3 Dimension of hole intended for this article mounting is put forth in Figure 3.5.
             8.4 Instructions on Switching-On and Testing

            8.4.1 General instructions

The MRZS device is manufactured as fully adjusted and tested article provided with switched-off protections, minimal values of settings and holding times that are given in the Appendix  А.

Before device operation you would configure the MRZS device (switch-on demanded protection and automatics of MCP, DPGF, and MAXVP. MINVP, NSCP, ARSO and DSFB), define function of signal indicators, do functions of inputs (ДВ01…ДВ08) and outputs (Р01…Р07) of the MRZS device, as well as preset operational settings.

The Monitor program stored into ROM of the MRZS device supervises operation of the MRZS device, manages its configuration,  presets settings, defines functions of signal indicators and those ones of inputs (ДВ01…ДВ08) and outputs (Р01…Р07) of the MRZS device, as well as monitors values of input signals.
            8.4.2 Simplified scheme of connection

The simplified scheme of connection for the MRZS device is shown in the Fig.8.1.

           8.4.3Testing
In the course of operation the MRZS device testing is conducted without its connecting to output contacts of relays included into any executing devices. (The MRZS device can be tested in the case of connecting to supply mains of 220 V only in the case of using RSGI.466452.012-13.2 version and to mains of 110 V in the case of using RSGI.466452.012-13.20 version.

Supply power to the MRZS device. The light-emitting diode “SWITCH STATUS” built in front panel will light (red light in the case of switching-on and green light in the case of switching-off), and the following message will be displayed on mini-display screen:  

	» Clock

   Measurements


It represents the first two lines of main-menu sections. 

Symbol » means cursor.

After the MRZS device switching-on the first two lines of its main menu will be lighted on mini-display screen. 

Any menu line can be selected with the aid of keys ↓ or ↑.


Figure 8.1 - Simplified scheme of connecting MRZS -05М
If sequentially press key ↓ following information will be shown on mini-display: 

	– Clock

» Measurements


	– Clock

» Measurements


	  Measurements
» Adjustment


	  Adjustment
» Configuration 


	   Configuration
» Recording


	   Recording
» Diagnostics


If further sequentially press key ↓ following messages of any combination will be shown on mini-display: 

	   Diagnostics
» MCP


	   MCP
» DPGF


	  DPGF
» MINVP


	  MINVP
» MAXVP


	   MAXVP
» PNSC


	  PNSC
» ARSO


	   ARSO
» DSFB


If further sequentially press key ↑ then mentioned information is alternated inversely.
The program of the MRZS operation stores menu sub-point or parameter in RAM, and therefore this information will be lost when the MRZS device is switched-off. 

It would be noted that settings and other parameters, which effect execution of device MRZS functions, are recorded into  energetically independent memory like EEPROM where they are stored without correction (if user did not correct them before) within the entire  period of the MRZS device service life.

            8.5 List of probable malfunctions

Probable malfunctions of the MRZS device and methods of their troubleshooting are given in the Table 8.1.

Table 8.1 List of probable malfunctions

	Malfunction names, their external developments and signs
	Probable reason
	Method of troubleshooting

	None of light-emitting diodes, which are located on the front panel of the MRZS device, lights, no information is on mini-display screen.
	No power
	Check supplying of Upower voltage 

	Messages absent in manuals are on a display screen. 
	The CA assembly is failed 
	Substitute the CA assembly.

	Communication with controller is lost after linking computer to the MRZS device.

The service program of computer issues the message that communication is missing. At that, the correct message is on screen of the MRZS device mini-display.
	1. The data exchange rate is selected incorrectly in the service program.
	Set exchange rate and port settings, which are given in the “RS485 Setting” sub-point of the “Communication” point belonging to the “Agjustment” section of the main menu.  

	
	2. Port settings are selected incorrectly in the service program.
	


9 APPLICATION 

            9.1
Operation Order

In order to actuate the MRZS device after switching-on and testing the MRZS device according to the sub-point 8.4 of the proper manual user would perform following operations:

1) In accordance with the method put forth in subpoint 9.3.2 review the MRZS device menu and identify its configuration;

2) In accordance with the method put forth in subpoint 9.3.3 set up date and time;

3) In accordance with the method put forth in subpoint 9.3.6 configure the MRZS device for stated-problem solution that is to say switch on or switch off following protections and automatics:

	MCP
	yes/no

	DDPGF
	yes/no

	MAXVP
	yes/no

	MINVP
	yes/no

	NSCP
	yes/no

	ARSO
	yes/no

	DSFB
	yes/no


4) In accordance with the method put forth in subpoint 9.3.5 make adjustment of the MRZS device according to the Table 9.1. In the Table 9.1 those functions that can be assigned to discrete inputs, light indicators, command output signals, sources of defined functions and recorders are marked by "+" sign. 

5) In accordance with the method put forth in subpoints 9.4.1-9.4.4 set parameters of protections that were configured. 

.

Table 9.1 Command distribution
	Function
	Purpose of function
	Discrete inputs
ДВ01...

ДВ08
	Light indicators
СДИ1...

СДИ6
	Discrete outputs
Р01...Р07
	Sources of defined functions ОФ1...ОФ3
	Analog & Discrete Recorders

	Signal type

	
	
	
	
	
	Plus
	Minus
	Blocking
	
	

	General Section
	
	
	
	
	
	
	
	

	HVSW are switched on via DI
	External switching-on signal of HVSW via DI. The Т удл. Раб. БВ Timer (time of extending AON operation) defines duration of switching-on signal
	+
	+
	+
	+
	+
	+
	+
	Pulse

	HVSW are switched off via DI
	External switching-off signal of HVSW via DI. The Т удл. Раб. БО Timer (time of extending AOFF operation) defines duration of switching-on signal
	+
	+
	+
	+
	+
	+
	+
	Pulse

	Blocking of HVSW switching-on
	External signal, which prohibits HVSW switching-on
	+
	+
	+
	+
	+
	+
	+
	Static

	Unblocking of HVSW switching on
	External signal, which resets blocking trigger of switching-on blocking
	+
	+
	+
	+
	+
	+
	+
	Static

	HVSW status
	External signal, which informs about HVSW status (ON/OFF)
	+
	+
	+
	+
	+
	+
	+
	Static

	Operation of switching-on blocking
	Signal, which generates  extension of HVSW switching-on pulse by operating period of switching-on block timer  
	
	+
	+
	+
	+
	+
	+
	Pulse

	Operation of switching-off blocking
	Signal, which generates  extension of HVSW switching-off pulse by operating period of switching-off block timer  
	
	+
	+
	+
	+
	+
	+
	Pulse

	Indication reset
	Indication resetting via DI or by pressing F button
	+
	
	
	
	
	
	
	Static

	Relay reset
	Resetting the relay operating in the trigger mode via DI
	+
	
	
	
	
	
	
	Static

	Malfunction
	Ranked for indication or for output with a view of signaling about malfunction according to results of self-testing  
	
	+
	+
	+
	+
	+
	+
	Static

	
	
	
	
	
	
	
	
	
	

	MCP Section
	
	
	
	
	
	
	
	

	MCP1 Blocking 
	Blocking of MCP1 actuation in the case of ranking in DI and its invocation
	+
	+
	+
	+
	+
	+
	+
	Static

	MCP2 Blocking
	Blocking of MCP2 actuation in the case of ranking in DI and its invocation
	+
	+
	+
	+
	+
	+
	+
	Static

	MCP3 Blocking
	Blocking of MCP3 actuation in the case of ranking in DI and its invocation
	+
	+
	+
	+
	+
	+
	+
	Static

	Blocking of MCP speeding-up
	Blocking of MCP2 speeding-up  and blocking of sped MCP2 
	+
	+
	+
	+
	+
	+
	+
	Static

	SE actuation of  MCP1
	Starting-up element actuation of the MCP first stage 
	
	+
	+
	+
	+
	+
	+
	Static

	MCP1 actuation
	Actuation of the MCP first stage
	
	+
	+
	+
	+
	+
	+
	Static

	SE actuation of  MCP2
	Starting-up element actuation of the MCP second stage 
	
	+
	+
	+
	+
	+
	+
	Static

	MCP2 actuation
	Actuation of the MCP second stage
	
	+
	+
	+
	+
	+
	+
	Static

	SE actuation of  MCP3
	Starting-up element actuation of the MCP third stage 
	
	+
	+
	+
	+
	+
	+
	Static

	MCP3 actuation
	Actuation of the MCP third stage
	
	+
	+
	+
	+
	+
	+
	Static

	DPGF Section
	
	
	
	
	
	
	
	

	DPGF blocking
	Blocking of DPGF actuation in the case of ranking in DI and its  invocation
	+
	+
	+
	+
	+
	+
	+
	Static

	DPGF sector
	Actuation of  phase-sensitive element

	
	+
	+
	+
	+
	+
	+
	Static

	DPGF SE actuation 
	Actuation of protection speeding-up element owing to ground short-circuit
	
	+
	+
	+
	+
	+
	+
	Static

	DPGF actuation
	Actuation of protection owing to ground short-circuit
	
	+
	+
	+
	+
	+
	+
	Static

	SE actuation owing to 3Uо
	Speeding-up element actuating owing to 3Uо
	
	+
	+
	+
	+
	+
	+
	Static

	SE actuation owing to 3Iо
	Speeding-up element actuating owing to 3Iо
	
	+
	+
	+
	+
	+
	+
	Static

	Actuation owing to 3Uо
	Protection actuating owing to 3Uо
	
	+
	+
	+
	+
	+
	+
	Static

	Actuation owing to 3Iо
	Protection actuating owing to 3Iо
	
	+
	+
	+
	+
	+
	+
	Static

	
	
	
	
	
	
	
	
	
	

	MINVP Section
	
	
	
	
	
	
	
	

	MINVP blocking
	Blocking of MINVP actuation in the case of ranking in DI and its  invocation
	+
	+
	+
	+
	+
	+
	+
	Static

	MINVP starting-up
	Command of MINVP actuation in the case of ranking in DI and its  invocation
	+
	+
	+
	+
	+
	+
	+
	Static

	MINVP SE actuation 
	Actuation of speeding-up element of minimal voltage protection
	
	+
	+
	+
	+
	+
	+
	Static

	MINVP actuation
	Actuation of minimal voltage protection
	
	+
	+
	+
	+
	+
	+
	Static

	MAXVP Section
	
	
	
	
	
	
	
	

	MAXVP1 blocking
	Blocking of the MAXVP first stage actuation in the case of ranking in DI and its  invocation
	+
	+
	+
	+
	+
	+
	+
	Static

	MAXVP2 blocking
	Blocking of the MAXVP second stage actuation in the case of ranking in DI and its  invocation
	+
	+
	+
	+
	+
	+
	+
	Static

	MAXVP1 SE actuation
	Actuation of speeding-up element of the first stage of maximal voltage protection
	
	+
	+
	+
	+
	+
	+
	Static

	MAXVP1 actuation
	Actuation of the first stage of maximal voltage protection
	
	+
	+
	+
	+
	+
	+
	Static

	MAXVP2 SE actuation
	Actuation of speeding-up element of the second stage of maximal voltage protection
	
	+
	+
	+
	+
	+
	+
	Static

	MAXVP2 actuation
	Actuation of the second stage of maximal voltage protection
	
	+
	+
	+
	+
	+
	+
	Static

	
	
	
	
	
	
	
	
	
	

	NSCP Section 
	
	
	
	
	
	
	
	

	NSCP1 blocking
	Blocking of actuating the first stage of negative sequence current protection in the case of ranking in DI and its  invocation
	+
	+
	+
	+
	+
	+
	+
	Static

	NSCP2 blocking
	Blocking of actuating the second stage of negative sequence current protection in the case of ranking in DI and its  invocation
	+
	+
	+
	+
	+
	+
	+
	Static

	NSCP1 SE actuation
	Actuation of speeding-up element of the first stage of negative sequence current protection
	
	+
	+
	+
	+
	+
	+
	+

	NSCP1 actuation
	Actuation of the first stage of negative sequence current protection
	
	+
	+
	+
	+
	+
	+
	Static

	NSCP2 SE actuation
	Actuation of speeding-up element of the second stage of negative sequence current protection
	
	+
	+
	+
	+
	+
	+
	Static

	NSCP2 actuation
	Actuation of the second stage of negative sequence current protection
	
	+
	+
	+
	+
	+
	+
	Static

	
	
	
	
	
	
	
	
	
	

	DSFB Section
	
	
	
	
	
	
	
	

	DSFB starting-up
	External starting-up of DSFB
	+
	+
	+
	+
	+
	+
	+
	Static

	DSFB1 actuation
	Actuation of the DSFB first stage
	
	+
	+
	+
	+
	+
	+
	Static

	DSFB2 actuation
	Actuation of the DSFB second stage
	
	+
	+
	+
	+
	+
	+
	Static

	
	
	
	
	
	
	
	
	
	

	RSO Section
	
	
	
	
	
	
	
	

	ARSO blocking
	Blocking of ARSO actuation in the case of ranking in DI and its  invocation
	+
	+
	+
	+
	+
	+
	+
	Static

	AFOL/FARSO
	External signal, which prohibits ARSO actuation. If this signal is reset, ARSO generates signal for HVSW switching-on. 
	+
	+
	+
	+
	+
	+
	+
	Static

	ARSO actuation
	Pulse signal generation for HVSW switching on
	+
	+
	+
	+
	+
	+
	+
	Pulse

	
	
	
	
	
	
	
	
	
	

	D-Function Section
	
	
	
	
	
	
	
	

	Defined function 1
	User-defined function
	+
	+
	+
	+
	+
	+
	+
	Pulse  Positive

Static Negative.

	Defined function 2
	User-defined function
	+
	+
	+
	+
	+
	+
	+
	

	Defined function 3
	User-defined function
	+
	+
	+
	+
	+
	+
	+
	

	Note. Plus source means actuating owing to availability of signal in the state “1”, and minus source does actuating  owing to availability of signal in the state “0” (inverse signal).

ATTENTION! In the case of ranking the “malfunction” signal for any relay you would take into consideration that the said signal operates in the inverse mode, that is to say, if instrument is operable, contacts are in closed position.  




          9.2 Description of functional chains of MRZS device
           9.2.1 MCP against inter-phase short-circuits 

The functional diagram of MCP operation is given in Figure 9.1. MCP is implemented as software-assisted appliance.


Figure 9.1 Functional chain of MCP assembly
This protection has three stages.

Every stage has its own holding time and setting of response current for a starting-up element (SE). When SE of any MCP stages is actuated (Iср>Iуст), timers of these stages are started.   After counting-down the proper set time they actuate the proper output relay. 
The second stage operates with either time-current dependent or time-current independent holding time. Current value of regulated phases defines time of actuating the dependent MCP2. Time-current characteristics of MPC2 are put forth in the Appendix B
Any MCP stage can be statically blocked via discrete inputs.

9.2.2 Speeding-up assembly

The speeding-up assembly is intended for speeding-up of MCP2, which operates with a view of switch switching-off In addition, the MCP2 assembly can operate in the mode of sped-up MCP and is provided with holding time equal to speeding-up time. 

The functional chain of the speeding-up assembly is given in Figure 9.2. The assembly in Figure 9.2 is implemented as software-assisted appliance.  
The speeding-up assembly is equipped with settings of speeding-up time input and speeding-up time.

Figure 9.2 Functional chain of speeding-up assembly
The timer (Т ввода ускор.), which generates time interval for speeding-up enabling, is started in the speeding-up mode in response to the “HVSW position” signal. In the case of actuating SE of MCP2 within this time interval, the timer (Timer of MCP speeding-up), which interacts with the output relay of MCP2, is started up.  

In the case of actuating  SE of MCP2 in the mode of MCP2 sped-up the timer (Timer of MCP speeding-up), which activates the output relay of MCP2 independent on availability of signal “HVSW position” after the set time interval, is started up. 

The mode of “MCP2 Speeding-up” and “Sped-up MCP2” can be switched on/switched off in the “CONTROL” MCP menu.
              9.2.3 Directed protection against ground faults (DPGF)
. The functional chain of DPGF operation is given in Figure 9.3. DPGF is implemented as software-assisted appliance.


Figure 9.3 Functional chain of DPGF assembly
The said device is connected to transformers of current and zero-phase-sequence voltage and has settings of current, voltage and time. After actuating the said device activated the proper output relay.  

Protection can be statically blocked via discrete inputs.

The said protection is switched to via the first harmonic filter for tuning out from high harmonics.

Protection robustness amounts to four at least for frequency of 150 Hz and to 15 at least for frequency of 400 Hz respectively.

            9.2.4 Protection against minimal voltage (MINVP)
The functional chain of MINVP operation is given in Figure 9.4 and is implemented as software-assisted appliance.

Figure 9.4 Functional chain of MINVP assembly 

The said protection operates with and without holding time in response to switching-off and to signal receiving. 
The said protection starts in the case of lowering voltage below setting of bus line voltage. 
Option of starting is provided:

· Only in the case of actuating all starting-up elements of voltage (logic “AND”).
· In the case of actuating any one starting element of voltage (logic “OR”).
This starting logic can be switched over with the aid of menu. .

Input-output can be made with the aid of current-blocking menu. The current range setting is varied from 0.25 до 5.00 А with increment of 0.10 А.

In the case of current-initiated blocking the output voltage-initiated blocking can be set if the mentioned voltage is less than 0.25 V.

Static protection blocking and starting-up can be made via discrete input. 
Switching-on/switching-off of protection operation can be made via the proper menu. 
Protection against minimal voltage is activated if voltage is below the MINVP on the proper bus of any phase of three-phase set (logic “OR”) or on all buses of three phases (logic “AND”). The proper operation logic is set in the “Control” section (SE activated owing to Umin or owing to AND/OR) of the MINVP main menu.
Protection against minimal voltage with current-initiated blocking (current-initiated blocking is OFF) is activated if voltage is decreased below the MINVP setting on the proper bus of any phase of three-phase set (logic “OR”) or on all buses of three phases (logic “AND”), and if though current of one phase exceeds the proper setting (SE activated owing to current-initiated blocking). If current of all three phases is less than one of setting (SE activated owing to current-initiated blocking), then protection is blocked (out of operation).

Protection against minimal voltage without current-initiated blocking (current-initiated blocking (I блок) – ON) is activated if voltage is decreased below the MINVP setting on the proper bus of any phase of three-phase set (logic “OR”) or on all buses of three phases (logic “AND”) in the case of any value of current in phases.
Protection against minimal voltage with voltage-initiated blocking (voltage-initiated blocking (U блок) – ON) is activated if the said voltage is decreased below the MINVP setting on the proper bus of any phase of three-phase set (logic “OR”) or on all buses of three phases (logic “AND”) and is blocked if the said voltage is decreased below 0.25 V.

Protection against minimal voltage without voltage-initiated blocking (voltage-initiated blocking (U блок) – OFF) is activated if the said voltage is decreased below the MINVP setting on the proper bus of any phase of three-phase set (logic “OR”) or on all buses of three phases (logic “AND”) and is not blocked if the said voltage is decreased below 0.25 V.

If current-initiated and voltage-initiated blockings are off, then protection against minimal voltage operates if phase current and phase voltage are decreased to 0 A and V respectively. 
The protection in question is switched to via the first harmonic filter for tuning out from high harmonics.

 Protection robustness amounts to 4 at least for frequency of 150 Hz and to 15 at least for frequency of 400 Hz respectively.

9.2.5 Two-stage protection against maximal voltage (MAXVP)
The functional chain of MAXVP operation is given in Figure 9.5 and is implemented as software-assisted appliance.
The said protection operates with and without holding time in response to switching-off and to signal receiving and has two stages provided with different holding times and with different set of activation conditions.  

Figure 9.5 Functional chain of MAXVP assembly
Starting of protection stages occurs in the case of increasing of bus line voltage above the proper voltage setting.   
The starting-up option can be selected: 
· Only in the case of activating all voltage-initiated starting elements (logic “AND”);
· In the case of activating at least one voltage-initiated starting element (logic “OR”).
Starting-up logic of switching-over can be made via the proper menu. 
Static protection blocking can be made via discrete input. 
This protection can be activated/deactivated via the proper menu.  
The protection stage against maximal voltage is activated in the case of voltage increasing  above the MAXVP1/MAXVP2 setting on the proper bus of any phase of three-phase set (logic “OR”) or on all buses of three phases (logic “AND”). The proper operation logic is set in the “Control” section (SE activated owing to MAXVP1/MAXVP2 or owing to AND/OR) of the MAXVP main menu.
The protection in question is switched to via the first harmonic filter for tuning out from high harmonics.

 Protection robustness amounts to 4 at least for frequency of 150 Hz and to 15 at least for frequency of 400 Hz respectively.

9.2.6 Negative sequence current protection (NSCP)
The functional chain of NSCP operation is given in Figure 9.6 and is implemented as software-assisted appliance.
The said protection operates with and without holding time in response to switching-off and to signal receiving and has two stages provided with different holding times and with different set of activation conditions.  

Figure 9.6 Functional chain of NSCP assembly
Starting of protection stages occurs in the case of exceeding the ratio of the negative sequence current (I2) to the negative sequence current (I1) of setting. The ratio setting range (К) is varied from 0.01 to 1.00 with increment of 0.001.

This protection would be blocked if values of negative and positive sequence currents are below 0.05 А.
Static protection blocking and starting-up can be made via discrete input. 
Switching-on/switching-off of protection operation can be made via the proper menu. 
9.2.7 Automatic repeated switching-on (ARSO)
The functional diagram of ARSO operation is shown in Fig 9.7 and is implemented as software-assisted appliance.

The algorithm of ARSO operation is as follows: 

- ARSO starts owing to switching-off of activated MCP stages or after signal from external devices;

- ARSO start is prohibited if the “AFOL/FARSO” signal is supplied to DI; 

- If the “AFOL/FARSO” signal is not supplied to DI the ARSO prohibition is cancelled (the “FARSO” command will be executed);

- After switching of high-voltage switch the “HVSW Position” signal is supplied to DI, and ARSO is blocked for of “readiness time” period.
- Probability of multiple switching of high-voltage switch resulted in short-circuiting is excluded. 
The software-assisted input and output of ARSO signal starting-up, which is initiated by separate MCP stages, is provided for. 


Figure 9.7 Functional chain of ARSO assembly
            2.9.2.8 Device for switch failure back-up (DSFB) 
The functional chain of DSFB operation is shown in Fig 9.8 and is implemented as software-assisted appliance.

In order to activate this device the proper starting command is in need in addition to current exceeding of the proper setting (the DSFB setting). This device starts up if MCP is activated or owing to external signal arriving via discrete input.

Upon timer activating (the DSFB stage 1) the DSFB1 signal is issued and upon timer activating (the DSBF stage 2) the DSFB2 signal is issued.

Figure 9.8 Functional chain of DSFB assembly
9.2.9     Assemblies of switching-on and switching-off of high-voltage switch
The functional chain of assemblies is shown in Fig 9.9 and is implemented as software-assisted appliance.


Figure 9.9  Functional chain of assemblies for HVSW switching-on and switching-off 
The switching-on assembly (SONA) is intended for extending the said command operation (SONA) operation), which can switch-off HVSW, by the timer operation period. 

If the Рn relay is selected as switching-on one, the “SONA Operation” signal would be ranked with respect to its contacts The “SONA Operation” signal would be ranked only with respect to one relay.  
In the case of conditions, which prohibit arriving the proper signal on output (the command of HVSW switching-on blocking upon arriving the proper signal at DI, fixation trigger of actuating MCP, NSCP, and DSFB, timer of  HVSW switching-on delaying upon arriving the proper signal at DI), the switching-on assembly blocks arriving output signal.  If prohibiting conditions are absent this assembly allows arriving the said output signal and executes extending input signal by operation period of timer intended for extending  the said switching-on assembly  operation after disappearing the said input signal.   
The switching-off assembly (SOFFA) is intended for extending the said command operation (SOFFA operation), which can switch-off HVSW, by the timer operation period. 

If the relay Рm is selected as switching-off one, the “AOFF Operation” signal would be ranked with respect to its contacts. Signal “AOFF Operation” would be ranked only with respect to one relay.  
If the Рm relay is selected as switching-on one, its contacts would be ranked in conformity with the “SOFFA Operation” signal.  The “SOFFA Operation” signal would be ranked only with respect to one relay.  
Setting of operating modes for assemblies of switching-on and switching-off of high-voltage switch is explained in the “Switch” point of the “Adjustment” section.
9.2.10
Principle of designing of logical protection for buses (BLP) 

The logical protection of buses is grounded on the principle of blocking the MCP fast-response bus (ТО, tactuation = 0.2 s) of the higher level protection (PCB, input) in the case of starting up protection of any line branched from buses. Absence of blocking signal, that is to say, absence of starting-up protections of lines connected to buses, is evidence of short-circuiting on substation buses. At that, the MCP fast-response stage executes switching off the before-mentioned high-voltage switch, which feeds the damaged section of buses. 
The BLP output relay of the line protection device is activated  upon actuating the MCP starting element, at that, its closing contacts, which effect  the said protection blocking (ТО) of PCB and input switch, are kept until releasing of the MCP starting element (switching out of switch). In the case of switch switching out the BLP relay is switched out and opens the mentioned protection blocking circuit (ТО) of PCB and input switch.

The 2nd variant of BLP applying is implemented by force of removing speeding-up of the MCP second stage intended for input (PCB) in the case of starting-up protection of any line branched from buses.  

9.3 Operation of the MRZS device with the aid of built-in panel
9.3.1    Switching-On
Follow instructions of the Point 8.4 as regards the MRZS device switching-on.

9.3.2 Viewing Sections of Main Menu

Sections of the main menu are shown in Figure 9.10.


Figure 9.10  Parts of main menu
Switch the device MRZS on. Following information will be displayed on mini-display screen:

	» Clock
   Measurement


These lines are those ones of the main menu. 

Successively pressing key ↓ review main menu sections.  Parts of the main menu “MCP”, “DPGF”, “MINVP”, “MAXVP”, “NSCP”, “ARSO” and “DSFB” can be missed, if they were excluded from the “Configuration” section of the main menu.
If key ↑will be consecutively pressed, then information displayed on mini-display screen would be alternated reversely. 

Pay attention to » cursor, which is shifted on mini-display screen 
9.3.3     “Clock” section of main menu 

           9.3.3.1 General Information

The "Clock" section of the main menu is intended for real-time clock control (for reviewing and correction of current time and clock rate). The said real-time clock is built-in into the MRZS device and used in the case of emergency recording.

The "Clock" section menu is shown in Figure 9.11.


Figure 9.11 Menu of “Clock” section 

9.3.3.2 Viewing and editing of clock parameters

In order to review the current time set cursor opposite to the line of the “Clock” main menu with the aid of keys ↓ or ↑ and press the "ENTER" key. The following message about date and time set in the MRZS device will be displayed on mini-display screen:

Day-Month-Year

	05-03-2012
16:47:08


Hours: Minutes: Seconds
In order to edit date and time the "ENTER" key would be pressed again.

The next message will be displayed on mini-display screen: 

	Enter Password:

(___


ATTENTION!

The used password is the number (1), which is entered by pressing  digital key and enables changing (correction) of  chosen parameter value. 
The “*” symbol will be displayed additionally on background of blinking cursor of mini-display screen.
	Enter password:

* – – –


Press the "ENTER" key. 
The next message with blinking cursor will be displayed on mini-display screen.  

	(5-03-2012
16:47:08


By pressing keys 0-9 set the demanded value, and then press the "ENTER" key.
After editing of date and time value the following message will be displayed on mini-display screen:

	Are you sure?

Enter-YES,  Esc-NO


Press the "ENTER" key for confirmation or "ESC" for cancellation of changing. The proper information will be displayed on mini-display screen. 

After pressing the "ENTER" key the entered correction will be taken into consideration. After pressing the "ESC" key the previous value of date and time will be saved. 

In the case of year correcting only two last year digits are available for editing.  The value ranged from 2000 to 2099 can be selected. 

In order to correct clock rate set cursor opposite to the “Clock-rate correction” line and press key ↓. The message about the parameter of clock-rate correction will be displayed on mini-display screen: 

	Clock-rate correction 10.00


After pressing the «ENTER» key the following message will be displayed on mini-display screen.  

	Enter password:

(


After entering password the “*” symbol will be displayed additionally on background of blinking cursor of mini-display screen. 
	Enter password :

* – – –


Press the "ENTER" key.

The following message will be displayed on mini-display screen.  

	Коррекция хода

(000.00


By pressing keys 0-9 set the demanded value and press the "ENTER" key.

If clock is fast then you would set number from 0.00 to 31.00 (it will slow clock rate), if it is slow you would set number from 100.00 to 131.00 (it will speed up clock rate). One correcting unit slows or fasts up clock rate by 0.178 s/daily.

After editing press the "ENTER" key. The following message will be displayed on mini-display screen

	( Are you sure?

Enter-YES,  Esc-NO


The made correction will be taken into account after pressing the «Enter» key. The previous value will be saved after pressing the "ESC" key.

Press the "ESC" key, and the operating program will return to the first two menu lines: 

	»  Clock
   Measurement


9.3.4
 “Measurement” section of main menu
           9.3.4.1 General Information
This section of the “Measurement” main menu is intended for monitoring the values of input voltages and currents.

In the measurement mode the MRZS device enable to supervise values of following input signals:

- Voltages (UAB, UBC, UCA, and 3Uo);

- Currents (3I0, I1 - calculated positive-sequence current, I2 – calculated negative-sequence current, and IA, IB, IC – phase currents);

The "Measurement" section menu is shown in Figure 9.12.


Figure 9.12  “Measurement” section menu
In order to review parameters of these signals set cursor on the line “Measurement” of main menu with the aid of key ↓. 

	   Clock
» Measurement


And press the «Enter» key. Following information will be displayed on mini-display screen: 

	»  Voltages...

   Currents...


9.3.4.2 Viewing of measured parameters 
Set cursor on the “Voltage” line and press the "ENTER" key again. Following information will be displayed on mini-display screen: 
	UАВ H = 0.000 V

        UAB K = 0.000 V


Where: the l UАB H is the line voltage value within period of 1 s; 
The UАB K is the line voltage value within the main period.
After next pressing key ↓ the information, which was displayed on mini-display screen, will be alternated consecutively and directly, and after pressing key ↑ it will be alternated inversely.
For exiting from this option press the “ESC" key. The following message will be displayed on mini-display screen:

	» Voltages...

   Currents...


For selecting the "Currents..." sub-point set cursor on the "Currents...» line with the aid of key ↓. 
	 Voltages...

   » Currents...


And after pressing the «Enter» key following information will be displayed on mini-display screen:

	3I0 H =0.000 А
         3I0 K =0.000 А


By pressing consecutively key ↓ values of all currents can be viewed. 
Attention! Information about measured parameters is displayed on mini-display screen without multiplication by the proper transformation coefficient of power-station transformers. Setting of transformation coefficients is described in the “Transformer” point of “Adjustment” section belonging to the main menu.
The "ENTER" key would be pressed for indication of the proper parameter, which was measured taking into account the proper transformation coefficient.

After next pressing the "ENTER" key screen-displayed information will be alternated.

9.3.5
"Adjustment" section of main menu 

           9.3.5.1 General Information
The “Adjustment section” included into the main menu is used for adjusting the MRZS device parameters for its operation in the specific substation.

The "Adjustment" section of the main menu serves for:

- Assigning DI functions; 

- Assigning functions to command outputs;

- Assigning functions to LEDI;
- Selecting any switch operation mode;
- Input of transformation coefficients for station instrument transformers of voltage and current;  

- Setting kind and type of input signal for DI (direct/inverse, constant/variable) and the value of time holding (anti-chatter);

- Reviewing cell name and setting of the MRZS device address in network;

- Configuration management of defined function.  

The section “Adjustment” menu is shown in Fig 9.13.
For using of “Adjustment” section points from the main menu set cursor on the “Adjustment” line using key ↓ 

	  Measurement

» Adjustment


And press the «Enter» key. Following information will be displayed on mini-display screen:

	» States
   Inputs 


For reviewing all points of "Adjustment" consecutively press key ↓. If key ↑ is pressed information will be inversely alternated. 

9.3.5.2 “State” point in “Adjustment" menu
The “State” point is intended for viewing the cell name and the date of last changing the MRZS device adjustment.

For entering into the “State” point with the aid of keys ↓ or ↑ shift cursor to the “State” point and press the "ENTER" key. The following message is displayed:

	» Cell name…

   Adjustment date…


With the aid of keys ↓ or ↑ shift cursor to the “Cell name” line and press the "ENTER" key.  The following message will be displayed on mini-display screen:
	Cell without name






Figure 9.13 “Adjustment” section menu 
There cell name information recorded into the MRZS device is displayed. The cell name is alphanumeric line, which can be assigned to the specified MRZS device. This line length amounts to 48 symbols at most.  It can be written with the aid of computer only, and it cannot be written with the aid of control panel of the MRZS device. A cell name is used that operator makes out MRZS devices in the case of their connecting to mains. 

For returning press the "ESC" key.

By pressing key ↓ shift cursor to the "Adjustment date" line and press the "ENTER" key. Some message will be displayed on mini-display screen, for example:

	25-03-2011

10:08:30


For returning to the “State” point, press twice the "ESC" key.

9.3.5.3 "Inputs" point in “Adjustment” menu
The “Inputs” point is intended for giving instructions as regards the functional content of every discrete input of the MRZS device.

Discrete input of the MRZS device can be defined as direct or inverse one. The direct discrete input is activated by voltage equal to logical “1” (150...250 V for the RSGI.466452.012-13.2 version and 75…125 V for the RSGI.466452.012-13.20 version), and inverse input is activated by voltage equal to logical “0” (0...100 V for the RSGI.466452.012-13.2 version and 0…50 V for the RSGI.466452.01213.20 version).

 Definition of discrete inputs as direct or inverse ones is given in the "IOD" point included into the "Adjustment" menu.
Signal of both direct and alternating current can be supplied to discrete input of the MRZS device.

 Defining the type of signal supplied to discrete inputs is given in the "IOD" point included into the "Adjustment" menu.
 In order to avoid occasional responses of discrete inputs owing to interferences, delay of discrete-input response is applied. Such delay can be selected in the "Access to DI" sub-point of the "IOD" point included into the "Adjustment" menu.
In order to enter into the "Inputs" point shift cursor to this point with the aid of keys ↓ or ↑ and press the "ENTER" key. The following message will be displayed on mini-display screen:
	» ДВ01… (DI01)
   ДВ02… (DI02)


After next pressing ↓ information shown on mini-display screen will be alternated sequentially and directly.

Set cursor near the demanded input and press the "ENTER" key. The following message will be displayed on mini-display screen, If none of functions was assigned to discrete input. 

	Empty




If any function was assigned to this discrete input following messages will be displayed, for example, -
	– MCP1 Assembly

MCP2 Assembly


After pressing key ↓ all functions assigned to this DI can be viewed. 

If you would like to exclude any functions from the list of discrete-input functions or add new ones, press the "ENTER" key again, and the following message will be displayed:

	Enter password:

(


After entering the proper password symbol “*”will be displayed additionally on background of blinking cursor of mini-display screen.

	Enter password:

* – – –


Press the "ENTER" key.
The full list of available functions for discrete inputs, which can be viewed after pressing key ↓ is displayed on mini-display screen in accordance with the Table 9.1 named as “Command Distribution”.  Selected functions can be made operable or inoperable by pressing the "ENTER" key. At that, if the “OFF” message was displayed under the selected function name, it will be substituted for the “ON” message and vice versa. 
The mentioned function list can be changed depending on types of switched-on or switched-off protections in the “Configuration” section of the main menu. 

Indefinite number of functions can be assigned to any discrete input. No compatibility verification of assigned functions is made. 

After finishing editing the said function-list press the "ESC" key. If changes were made the following message will be displayed: 
	Are you sure?

Enter-YES  Esc-NO


For confirmation of changes press the «Enter» key, for their cancellation do the «ESC» key.

In this way functions for any discrete input can be included or excluded.

For returning to the "Adjustment" menu press the «ESC» key.

9.3.5.4 "Command Outputs" point in "Adjustment" menu

The "Command Outputs" point of the "Adjustment" menu is intended for indication of functional content of every relay included into the MRZS device.

Entering the relay operation mode (both signal or command ones) is made in the “Relay type” sub-point of the “IOD” point belonging to the “Adjustment” menu.

Command relays return to their previous positions independently after deactivation of operable functions. 

Signal relays operate in the trigger mode and can be returned (reset) via discrete input or via interfaces of RS232 and RS485 after pressing key “F” located on the MRS device.
In the case of returning via DI the “Reset” command would be ranked for any DI and then activate this DI.
In order to enter into the "Command Outputs" line shift cursor by keys ↓ or ↑ to the "Command Outputs" line and press the "ENTER" key. The following message will be displayed on mini-display screen: 

	– Р01…

   Р02…


After next pressing key ↓ information, which was displayed on mini-display screen, alternates consequently and directly, and after pressing key ↑ it does consequently and inversely.

Press the "ENTER" key. If none of functions was assigned to the command output, the following message will be displayed on mini-display screen:

	Empty



If any functions were assigned to this command output then following messages will be displayed, for example:  

	The MCP1 assembly is activated 

The MCP2 Assembly 


By pressing key ↓ all functions assigned to this command output can be viewed.  

Further following the method of the MRZS device control, which is put forth in the point for discrete inputs, and applying the content of the Table 9.1named as “Command Distribution” enable or disable demanded functions for every command output.

The list of functions can be changed depending on switched-on or switched-off protections in the "Configuration" point of the main menu. 

Indefinite number of functions can be assigned to any command output. No compatibility verification of assigned functions is made. 

For returning to the “Command output” point press the «ESC» key. 

9.3.5.5 "Indication" point in “Adjustment” menu

The "Indication" point of “Adjustment” menu is intended for advising about the functional content of every LED indicator of the MRZS device.

Attention!

LED indicators are reset (blackout) by pressing key “F” located on the MRZS device or via discrete input.

In order to enter into the "Indication" point shift cursor to the "Indication" point with the aid of keys ↓ or ↑ and press the "ENTER" key. The following message will be displayed on mini-display screen: 

	– LEDI1…

   LEDI2…


After next pressing key ↓ information, which was displayed on a display screen, alternates consequently and directly. 

Press the "ENTER" key. If none of functions was assigned to the said LED indicator, the following message will be displayed on mini-display screen:

	Empty




If any functions were assigned to this LED indicator then following messages will be displayed, for example:  

	MCP1 Assembly  

MCP2 Assembly 


By pressing key ↓ all functions assigned to this LED indicator can be viewed.  

Further following the method of the MRZS device control, which is put forth in the point for discrete inputs, and applying the content of Table 9.1 named as “Command Distribution” enable or disable demanded functions for every LED indicator.

The list of functions can be changed depending on switched-on or switched-off protections mentioned in the "Configuration" point of the main menu.
Indefinite number of functions can be assigned to any LED indicator. No compatibility verification of assigned functions is made. 

For returning to the “Indication” point, press the "ESC” key. 

9.3.5.6 “Switch" point in “Adjustment” menu

The "Switch" point of “Adjustment” menu is intended for setting time periods of timers used for switching-on (SONA) and switching-off (SOFFA) assemblies as well as for enabling and disabling commands named as “Assembly of MCP-initiated HVSW switching-on” and “Delay of HVSW switching-on”. 
Holding-time periods:

· Time period for extending SONA operation is ranged from 0.15 to 5.00 s. Increment step  amounts to 0.01 s;

· Time period for extending SONA blocking is ranged from 0.00 to 32.00 s. Increment step  amounts to 0.01 s;

· Time period for delaying SONA operation is ranged from 0.00 до 300.00 s. Increment step  amounts to 0.01 s;

·  Time period for extending SOFFA operation is ranged from от 0.15 to 5.00 s. Increment step  amounts to 0.01 s;
In order to enter into the “Switch” point shift cursor to the “Switch” point and press the "ENTER" key. The following message will be displayed, for example:  

	» Holding
   Control


For holding period changing press the "ENTER" key and with the aid of keys ↓ or ↑ set the demanded parameter and press the "ENTER" key, then enter the proper password and by pressing keys 0-9 set the demanded parameter value and after press the "ENTER" key.

If changes were not made, the previous message will be displayed, if they were made the following message will be displayed on mini-display screen: 
	Are you sure?

Enter-YES  Esc-NO


For confirmation of changes press the «Enter» key, for their cancellation do the «ESC» key.

If the said value was selected within the range of acceptable values (see Appendix A) then the following message including the corrected setting will be displayed on mini-display screen.  
If the said value was selected out of the range of acceptable values then the following message will be displayed on mini-display screen:
	Out of range


Repeat correction, if demanded.
By pressing the “ESC” key return to the message:

	» Holdings
   Control


Shift cursor to the "Control line" and after pressing the "ENTER" key select the demanded parameter with the aid of key ↓. Press the "ENTER" key, enter the proper password and by pressing the "ENTER" key switch-on or switch-off the demanded parameter.

By pressing the "ESC" key exit into the "Switch" point.

9.3.5.7 Point "Transformer" point in “Adjustment” menu

The "Transformer" point of the “Adjustment” menu is intended for entering values of transformation coefficients for such station instrument transformers as:  

ТН – voltage transformer;

ТТ – current transformer;

Т0 – transformer of current 3Io.

Transformation coefficients are used for recalculation of voltages and currents from primary to secondary ones and vice versa, and the recalculation results are displayed in “Voltages…” and “Currents…” sub-points belonging to the “Measurement” point of the main menu. 

In order to enter into the "Transformer" point shift cursor to this point by keys ↓ or ↑ and press the "ENTER" key. The following message will be displayed on mini-display screen, for example:  

	Transformation 

Coefficient for ТН

50.0


After next pressing ↓ information shown on mini-display screen will be alternated consecutively and directly.

In order to enter transformation coefficient for the specific transformer select this transformer on screen of mini-display with the aid of keys ↓ or ↑ and press the "ENTER" key.
Then enter the proper password and by pressing keys 0-9 set the demanded value of the said entered transformation coefficient and press the "ENTER" key.
The following message will be displayed on mini-display screen: 
	Are you sure?

Enter-YES  Esc-NO


For confirmation of change press the «Enter» key, for its cancellation do the «ESC» key.

If a value was selected within the range of acceptable values (see Appendix А), then the following message including the corrected setting will be displayed on mini-display screen.

 If the said value was selected out of the range of acceptable values then the following message will be displayed on mini-display screen:

	Out of range


Correction would be repeated if demanded. 

By pressing the “ESC” key exit into the following submenu entry: 

	   Indication

»  Transformer


9.3.5.8 "IOD" point in "Adjustment" menu

The "IOD" point of the "Adjustment" menu is intended for setting modes of functioning for discrete inputs, LED-indicators and relays.

In order to enter into the "IOD" point, shift cursor to this point by keys ↓ or ↑ and press the "ENTER" key. The following message will be displayed on mini-display screen:

	» Discrete Inputs…

Access to DI…


After next pressing key ↓ information shown on mini-display screen will be alternated consecutively and directly.

By pressing keys ↓ or ↑ set cursor near the “Discrete inputs” line and press the «Enter» key again. The following message will be displayed on mini-display screen:

	» Signal kind…

   Signal type …


After next pressing key ↓ cursor on mini-display screen will be moved consecutively and directly.

Set cursor opposite to the “Signal kind” line and press the "ENTER" key. The following message will be displayed on mini-display screen:

	DI01
DIRECT


After pressing key ↓ information, which is displayed on mini-display screen, will be consecutively and directly shifted.

In order to change the type of signal supplied to the specific discrete input, select this input on mini-display screen with the aid of keys ↓ or ↑ and press the "ENTER" key.
Then enter the proper password and by consecutive pressing key “ENTER” set the demanded kind of signal.

Press the "ESC" key. The following message will be displayed on mini-display screen:

	Are you sure?

Enter-YES  Esc-NO


For confirmation of change press the «Enter» key, for cancellation of change do the «ESC» key.

By pressing key ESC exit into the following submenu entry.

	» Signal kind…

   Signal type …


In order to change the type of signal set cursor opposite to the “Signal type” line with the aid of key ↓ and according to the before-mentioned method select the proper type of signal supplied to the specific discrete input. 

By pressing key ESC exit into the following submenu entry 

	» Discrete inputs…

   Access to DI…


In order to avoid occasional interferences-caused responses delay of discrete-input response is entered into the "Access to DI…" point.
Set cursor opposite to the line “Access Right” by key ↓ and press the "ENTER" key. The following message will be displayed on mini-display screen:

	DI01
40  ms


After pressing key ↓ information, which is displayed on mini-display screen, will be shifted consecutively and directly.

In order to change delay time of the specific discrete input select this input on mini-display screen with the aid of keys ↓ or ↑ and press the "ENTER" key.
Then enter the proper password and by pressing keys 0-9 select the demanded value of delay time of the proper signal supplied to this discrete input and then press the "ENTER" key.
The following message will be displayed on mini-display screen:

	Are you sure?

Enter-YES  Esc-NO


For confirmation of changes press the «Enter» key, for their cancellation do the «ESC» key.

If the demanded value was selected within the range of acceptable values (see Appendix А), then the message including the corrected setting will be displayed on mini-display screen: 
If the demanded value was selected out of the range of acceptable values (see Appendix А), then the message following will be displayed on mini-display screen: 
	Output out of range


Correction would be repeated if demanded. 
The method of selecting the mode of LED-indicators and relays is similar to the method, which was before-mentioned for discrete inputs. 
By pressing the “ESC” key exit into the following submenu entry:
	   IOD

»  Communication


9.3.5.9 "Communication" point in "Adjustment" menu

The "Communication" point in the "Adjustment" menu is intended for:

- Viewing the assigned cell name in the “State” submenu entry;

- Setting the network address of the MRZS device;
- Adjusting parameters of the RS485 interface 
In order to enter into the "Communication" point shift cursor to the "Communication" point with the aid of keys ↓ or ↑ and press the "ENTER" key. The following message will be displayed on mini-display screen:

	» Cell name
Network address


With the aid of key ↓ shift cursor to the “Network address” line and press the "ENTER" key. Information will be displayed on mini-display screen:
	Network address

10


After pressing the "ENTER" key and entering the proper password you can set the demanded number.  

There the network address of the MRZS device can be set in the case of networking several MRZS devices. The network address would be assigned before networking of MRZS devices, and this address would be unique for any network device independently on any manufacturer and device type. The said number would not exceed 255.

Shift cursor to the”RS485 adjustment” line with the aid of key ↓ and press the "ENTER" key. Information will be displayed on mini-display screen:
	» Rate…

   Parity control…


By pressing key ↓ you can view all list of parameters. 
For selecting the interest-caused parameter value with the aid of keys ↓ or ↑ set cursor opposite to its line and press the "ENTER" key.  Some message will be displayed, for example:

	Rate
9600 (baud)


For changing the exchange rate value press the "ENTER" key. 
	Enter password:

(– – –


The “*” symbol will be displayed additionally on background of blinking cursor of mini-display screen.

	Enter password:

* – – –


Press the "ENTER" key. After entering the proper password some message with blinking cursor will be displayed on mini-display screen:  

	Rate
( 9600 (baud)


By pressing the "ENTER" key set the demanded parameter value. 

After finishing of editing press the “ESC” key. If changes were made, the following message will be displayed
	Are you sure?

Enter-YES  Esc-NO


For confirmation of changes press the «Enter» key, for their cancellation do the «ESC» key.

 By pressing key ESC exit into the following submenu entry 

	» Rate…

   Parity control…


By setting cursor opposite to lines of «Parity control", "Quantity of stop-bits" and "Time-out (symb.)" select demanded parameters according to the before-mentioned method intended for rate.

“Even”, “No” and “Odd” can be selected after entering into the "Parity control" line.

In the "Quantity of stop-bits" line the demanded quantity of stop-bits can be selected among following values: 1 or 2.
Enter waiting time of next symbol for high-level enquiry frame into the line of "Time-out (symb.)". Upon achieving this value the said frame is considered to be received completely and after that analysis is made. In the case of receiving the new packet byte the proper timer is zeroed and readout begins again. 
Transfer time of one symbol (byte) via the RS485 interface taking into account its adjustments (rate, bit-parity and number of stop-bits) serves as measurement unit. 
The adjustment in question is intended for precise adjusting the MRZS device to the specified equipment operating on high level.

The minimal parameter length amounts to 1.5 symbols, and the maximal parameter length does to 20.0 symbols. The proper increment step amounts to 0.1 symbol.

By pressing “ESC” key exit into the following state: 
	» RS485 adjustment…




Press the “ESC” key for returning into the «Communication" point.

9.3.5.10 "Recording discrete signals" point in "Adjustment" menu 
The "Recording discrete signals" point in "Adjustment" menu enables to set commands, which activate starting-up the discrete recorder in-built into the MRZS device.
The said discrete recorder is started (activated) upon actuating one or the first function (in the case of activating several function) and with tying to the beginning of starting-up fixes:  

· Time and date of starting-up;  

· All input and output discrete signals, at that, recording signal arriving and departing  time with accuracy of 4 ms;

· The maximal value of phase current together with recording all other currents and voltages at the moment of fixing the maximal current value in the case of switching-on protections related with phase currents;
· The maximal value of 3Io current together with recording other currents and voltages at the moment of fixing the maximal current value in the case of operating the  3Io-current-initiated  protection;
· The maximal value of line voltage together with recording currents and voltages at the moment of fixing the maximal voltage value in the case of operating maximal voltage protections;
· The minimal value of line voltage together with recording currents and voltages at the moment of fixing the minimal voltage value in the case of operating minimal voltage protections;
·  The maximal value of negative sequence current together with recording all other currents and voltages at the moment of fixing the maximal current value in the case of operating protections activated by negative sequence current.

In the case of distributing functions for discrete recorder starting you would take into consideration that if protections are switched-off in the “Configuration” menu, starting-up can be made in the case of switching-on the following functions:  

· Switching-on HVSW via DI; 
· Switching-off HVSW via DI; 

· Relay reset;

· Indication reset;

· Blocking of  HVSW switching-on;

· Switch position;

· Unblocking of  HVSW switching-on;

· Malfunction;

· SONA operation;

· SOFFA operation;

· Defined function 1;

· Defined function 2;

· Defined function 3.

In the case of switching-on protections functions put forth in the Table 9.1 are generated additionally. Upon their switching-on these functions can be used for starting the said recorder.
In order to enter into the “Recording discrete signals" point with the aid of keys ↓ or ↑ shift cursor to  the “Recording discrete signals" point and press the "ENTER" key. The following message will be displayed:
	Empty



Or the list previously included commands will be displayed.  The said list can be viewed completely by pressing keys ↓ or ↑.

For making changes press the "ENTER" key again. The message will be displayed: 
	Enter password:

(– – –


After entering the proper password the “*” symbol will be displayed additionally on background of blinking cursor of mini-display screen. 
	Enter password :

* – – –


Press the "ENTER" key.

After entering password the message with blinking cursor will be displayed on mini-display screen: 
	MCP1 SE is actuated
(OFF


Consequently pressing key ↓, move across the command list and by pressing the "ENTER" key select the demanded state of every command.  

After switching-on or switching-off demanded commands press the "ESC" key.  The message will be displayed: 
	Are you sure?

Enter-YES  Esc-NO


For confirmation of changes press the «Enter» key, for their cancellation do the «ESC» key.

Returning will be made into the “Recording discrete signals" point.
Press the "ESC" key for returning to the “Adjustment” point of the main menu.

9.3.5.11 "Recording analog signals" point in "Adjustment" menu
The "Recording analog signals" point in "Adjustment" menu enables to set commands, which activate starting-up the analog recorder in-built into the MRZS device.
The said analog recorder is started (activated) upon actuating one or the first function (in the case of activating several function) and fixes all commands, which were executed from the beginning of operating the said starting function.   

After appearing conditions for starting-up the said recorder the latter fixes all currents and voltages within the period of emergency fixation (this recorder is set in the case of feature determination).
In the case of distributing functions for analog recorder starting you would take into consideration that if protections are switched-off in the “Configuration” menu, starting-up can be made in the case of switching-on the following functions:  

· Switching-on HVSW via DI; 
· Switching-off HVSW via DI; 

· Relay reset;

· Indication reset;

· Blocking of  HVSW switching-on;

· Switch position;

· Unblocking of  HVSW switching-on;

· Malfunction;

· SONA operation;

· SOFFA operation;

· Defined function 1;

· Defined function 2;

· Defined function 3.

In the case of switching-on protections the functions put forth in the Table 9.1 are generated additionally. Upon their switching-on these functions can be used for starting the said recorder.
In order to enter into the “Recording analog signals" point with the aid of keys ↓ or ↑ shift cursor to  the “Recording analog signals" point and press the "ENTER" key. The following message will be displayed:

	Empty



Or commands, which were previously included into the said list, will be displayed.  The said list can be viewed completely by pressing keys ↓ or ↑.

For making changes press the "ENTER" key again. The message will be displayed: 
	Enter password:

(– – –


After entering the proper password the “*” symbol will be displayed additionally on background of blinking cursor of mini-display screen. 
	Enter password :

* – – –


Press the "ENTER" key.

After entering password the message with blinking cursor will be displayed on mini-display screen: 
	MCP1 SE is actuated
(OFF


Consequently pressing key ↓, move across the command list and by pressing the "ENTER" key select a demanded state of every command.  

After switching-on or switching-off demanded commands press the "ESC" key.  The message will be displayed: 
	Are you sure?

Enter-YES  Esc-NO


For confirmation of changes press the «Enter» key, for their cancellation do the «ESC» key.

Returning will be made into the “Recording discrete signals" point.
Press the "ESC" key for returning to the “Adjustment” point of the main menu
           9.3.5.12 "D-function" point in "Adjustment" menu
The "D-function" point of the "Adjustment" menu gives opportunity to set commands and signals, which will serve as potential sources of defined function generation. 
The said defined function can be activated both by direct sources of commands and by inverse ones.

Operation of such defined function can be blocked with the aid of commands, which serve as blocking sources. 
The defined function is intended for designing logical schemes demanded for consumer on operation spot together with using of defined-function timers and MRZS device-generated commands.  
The MRZS device has three defined functions. 
The functional chain explaining the “defined” function operation is shown in Figure 9.14 and implemented as software-assisted appliance.


Figure 9.14 Functional chain of defined-function operation
MRZS device-generated commands and signals, which are listed in Table 9.1, as well as output signal from DI, which is used for defined function ranking, serve as sources for the said defined function. 

Indefinite number of sources belonging to the list of these commands can be assigned to the said “defined” function. No compatibility verification of commands is made. 

Time delay of defined-function response can be selected after source entering (pause timer). The range of time delays is given in Appendix A of operation manual in question.  

If the mentioned source is lost before finishing of pause timer delay the defined function is not actuated.  

Time holding of defined-function operation after its actuation (operation timer) can be selected. The range of operation time delays is given in Appendix A of operation manual in question.  

The direct and inverse type of “defined” function is provided for in the MRZS device:

- If the direct type of defined function is used then time of its active status is defined by operation timer only and does not depend on source duration. 

The operation chain of the said defined function of direct type is given in Figure 9.15.

Figure 9.15  Chain of “defined” function operation; its function type is direct one  

- If the reverse type of defined function is used then the said defined function responses at once after pause timer holding, however the operation timer starts only after zeroing all its sources and defines time period within which the said reverse defined function remains active.  

The chain of inverse-function operation is given in the Figure 9.16.


Figure 9.16 Chain of “defined” function operation; function type is reverse one  
In order to enter into the "D-function" point shift cursor to the "D-function" point by keys ↓ or ↑ and press the "ENTER" key. The following message will be displayed on mini-display screen:

	» Sources

   Timers


After pressing key ↓ mini-display screen cursor will be consecutively and directly moved.

Set cursor opposite to the “Sources” line and press the "ENTER" key. The following message will be displayed on mini-display screen:

	» D-function 1…

   D-function 2…


After pressing key ↓ mini-display screen cursor will be consecutively and directly moved.

Set cursor opposite to the line of the interest-caused D-function and press the "ENTER" key. The following message will be displayed on mini-display screen:
	» Sources  +…

   Sources --…


After pressing key ↓ mini-display screen cursor will be consecutively and directly moved.

Set cursor opposite to the line of the interest-caused source of D-function and press the "ENTER" key. If none of commands was set as the defined-function source, then the following message will be displayed on mini-display screen:
	Empty



If any commands were set, then the following messages will be displayed, for example, 
	» MCP1 response 

MCP2 response 


You can see all commands assigned to the specified source of the specified D-function by pressing key ↓. 

If any commands would be excluded from the function list or new ones would be added there, press the "ENTER" key and the following message will be displayed:

	Enter password:

(– – –


Enter the proper password and press the "ENTER" key.
The complete list of available commands, which can be viewed by pressing keys ↓ or ↑, will be displayed on mini-display screen in accordance with the Table 9.1 named as “Command distribution”  

If any function would be included or excluded. then by pressing keys ↓ or ↑ select this function and then press the "ENTER" key. At that, if the “OFF” message is displayed under this function name, it will be substituted for “ON” and vice versa.  

The function list can be changed depending on types of switched-on or switched-off protections in the “Configuration” section of the main menu.  
After finishing of editing the before-mentioned function list press the "ESC" key. If this list remains unchanged, then previous menu will be displayed; if changes were made the following message will be displayed: 

	Are you sure?

Enter-YES  Esc-NO


For confirmation of changes press the "ENTER" key, for their cancellation do the "ESC" key.
Exit into the following submenu entry by pressing the “ESC” key:
	» Sources

   Timers


By pressing keys ↓ or ↑ set cursor opposite to the “Timers” line and press the ENTER key. Select D-function and press the "ENTER" key. The following message will be displayed on mini-display screen:
	Pause timer

0.00  s


For changing the holding time period of pause timer press the "ENTER" key.
The following message will be displayed on the screen of mini-display:

	Enter password

(– – –


After entering the proper password the message with blinking cursor will be displayed on mini-display screen:

	Pause timer
(000.00  s


Enter the demanded setting value by pressing keys 0-9 and then press the "ENTER" key.
The following message will be displayed on mini-display screen:

	Are you sure?

Enter-YES,  Esc-NO


Press the "ENTER" key for confirmation or the "ESC" key for cancellation of change. 

If a value was selected within the range of acceptable values (see Appendix А), then the message including corrected time period will be displayed on mini-display screen. 

If this value was selected out of the range of acceptable values, the following message will be displayed on mini-display screen: 

	Out of range


Correction would be repeated if demanded. 

Press the "ENTER" key and with the aid of key ↓ set on mini-display screen:

	Operation timer

0.00  s


According to the before-mentioned method set and correct the time period of operation timer. 

Exit into the following submenu entry by pressing the “ESC” key.
	   Sources

» Timers


Set cursor opposite to the “Function type” line by key ↓.

	   Timers
» Function type


In the “Function Type” point setting the direct or reverse type of the said “defined” function can be made.

Press the "ENTER" key. Select the proper D-function and press the "ENTER" key. Enter password. The following message will be displayed on mini-display screen:

	D-function  1
(INVERSE


The function type is switched from INVERSE to DIRECT and vice versa by consecutive pressing the "ENTER" key.
Press the "ESC" key. If the function type was changed the following message will be displayed on mini-display screen:

	Are you sure?

Enter-YES,  Esc-NO


Press the "ENTER" key for confirmation or the "ESC" key for cancellation of changes.

Exit into the following submenu entry by pressing the “ESC” key.
	   Measurements

»Adjustment


           9.3.6
"Configuration" section of main menu
9.3.6.1 General Information

The "Configuration" section of the main menu serves for switching-on and switching-off the protections and automatics.

The section of "Configuration" main menu can be used for:

MCP switching-on/switching-off;
DPGF switching-on/switching-off;
MINVP switching-on/switching-off;

MAXVP switching-on/switching-off;
NSCP switching-on/switching-off;
DSWB switching-on/switching-off;

ARSO switching-on/switching-off
The "Configuration" section menu is shown in Figure 9.17.
For reviewing points of the "Configuration" menu the line of "Configuration" main menu can be selected by pressing keys ↓ or ↑:
	   Adjustment

» Configuration


Press the «Enter» key. The following message will be displayed on mini-display screen:

	MCP
YES


It occurs if the MCP protection is switched on. 

Figure 9.17 Section “Configuration” menu 
Kinds of protections and automatics can be viewed by pressing keys ↓ or ↑ as well as checked whether they are switched on or switched off.  
9.3.6.2 Configuration Changing

In order to change the configuration of MRZS device protections enter into the «Configuration» point of the main menu and with the aid of keys ↓ or ↑ select that kind of protection, which would be either included into the MRZS device configuration or excluded from it. 

After pressing the "ENTER" key and entering the proper password, by the consecutive pressing the "ENTER" key set the demanded status of the selected protection and press the "ESC" key. Then for confirmation of changes press the "ENTER" key, or for their cancellation do the "ESC" key.
 If the protection in question was switched off, then after its switching-on the main menu section related with this protection is displayed in the main menu, and in this section protection parameters (preset earlier or set new) are switched on. Also functions and conditions related with this protection are automatically added to all lists of functions (assigned to LEDI, IOD and like).

If the protection in question was switched on, then after its switching-ff the main menu section related with this protection disappears from the main menu. Also functions and conditions related with the protection in question are excluded from all lists of functions (assigned to LEDI, IOD and like).

Thereby any kinds of protections and automatics can be added into or excluded from the MRZS device.

Press the "ESC" key for returning into the proper menu.
9.3.7 "Recording" section of main menu
9.3.7.1 General information
The "Recording" section of main menu serves for viewing information memorized in the MRZS device.
For reviewing information in the main menu select the “Recording” line with the aid of keys ↓ or ↑:

	   Configuration
» Recording


Press the "ENTER" key. Following information will be displayed on mini-display screen: 

	» Statistics…

   Program events



Figure 9.18 “Recording” section menu
9.3.7.2 “Statistics...” point
All events fixed with the aid the discrete recorder according to results of protection operation can be viewed in the “Statistics...” point.
The said recorder collects and stores information about 84 emergencies. After achieving this quantity information about the last 33 emergencies is erased, and the mentioned recorder continues to accumulate information. .

The maximal quantity events recorded within the one emergency period amounts to 70. 

Conditions of recorder starting-up are taken from the Table 9.1 named as “Distribution of commands” and set from the "Recording discrete signals" point belonging to the “Adjustment” section of the main menu. 
In order to enter into the ”Statistics” point  with the aid of key ↓ set cursor opposite to the “Statistics” line  and press the "ENTER" key. For viewing events take following steps:  

· By pressing key ↓ select that emergency, which parameters would be viewed, and press the "ENTER" key. Blinking cursor will appear on mini-display screen accompanying with the list of emergency-actuated protections, which can be viewed by pressing key ↓;

· With the aid of key ↓ set blinking cursor near the interest-caused protection and press the "ENTER" key. The value list of currents and voltages, which can be viewed by pressing key ↓, will be displayed on mini-display screen.
For exiting from the list viewing procedure press the "ESC" key.

After setting blinking cursor opposite to the “Discrete signals” line and after pressing the "ENTER" key the list of events, which were occurred within the period of developing the accident in question, will be displayed. The list in question can be viewed by pressing key ↓.

Press the "ESC" key for returning into the “Statistics” point.
9.3.7.3 “Recorder of program events” point
The said recorder of program events is intended for fixating and storing information (date, code and time) about experienced malfunctions and failures of the MRZS device operation. This information simplifies troubleshooting in the case of device failure.

If the MRZS device functions normally, information in the form “EMPTY” is always highlighted on mini-display screen.  

Table of basic malfunctions and their codes 

	Error codes
	Indication of LCD
	Message meaning

	Arrive
	Depart
	
	

	1
	129
	EPR_YSTING_CHK
	Test of EEPROM for storing alignment numbers

	2
	130
	EPR_SETTING_CHK
	Test of EEPROM for storing settings

	
	
	
	

	
	
	
	

	5
	133
	TST_RELAY
	Test of relay

	
	
	
	

	7
	135
	ADC-VREF
	Test of ADC in comparison with voltage reference (VREF)

	8
	136
	ADC-VDD
	Test of ADC with respect to VDD (virtual display driver - ?)

	
	
	
	

	10
	138
	Clk-Pwr
	Test of clock batteries

	11
	139
	Clk-Stop_Osc
	Test of clock – Oscillator is stopped

	12
	140
	Clk-Upd_Halt
	Test of clock rate

	13
	141
	Clk-Wk_Fld_nsb
	Test of clock operation

	14
	142
	Wr fl ARec err
	Error of writing into flash-memory of analog recorder 

	15
	143
	Wr fl DRec err
	Error of writing into flash-memory of discrete recorder

	16
	144
	Rst Meas Sys
	Fixation of measurement system malfunction 

	17
	145
	Rst Sys
	Fixation of unauthorized processor start 

	18
	146
	Prg flt Arec
	Program fault of analog recorder 

	19
	147
	Prg flt Drec
	Program fault of discrete recorder

	20
	148
	Epr Arec igr
	Error of reading analog-recorder data from EEPROM or data-validity loss 

	21
	149
	Epr Drec igr
	Error of reading discrete-recorder data from EEPROM or data-validity loss

	22
	150
	Epr Srec igr
	Error of reading data of program-events recorder from EEPROM or data-validity loss

	23
	151
	Arec busy
	Attempt of analog-recorder starting  at the instant of flash-memory erasing

	24
	152
	Drec busy
	Attempt of discrete-recorder starting  at the instant of flash-memory erasing

	25
	153
	Test fl IROM
	Test of program flash memory 

	26
	154
	Test ERAM
	Test of external RAM

	27
	155
	Start Arec tst
	Test of recorder flash memory

	28
	156
	EPR_LEDS_CHK
	EEPROM-stored data about state of light-emitting diodes  is invalid

	29
	157
	EPR_OUTS_CHK
	EEPROM-stored data about state of discrete outputs  is invalid

	
	
	
	

	31
	159
	EMPTY_YST_INFO
	EEPROM-stored data about alignment numbers is zeroed

	32
	160
	EMPTY_SETINGS
	EEPROM-stored data about feature-determination is zeroed


In order to enter into the “Program events” point with the aid of key ↓ shift cursor to the “Program events” point and press the "ENTER" key. After pressing key ↓ date, time and code of commentaries can be viewed in the course of device testing. The maximal value of N number is equal to 50.

Press the "ESC" key for returning to the “Program events” point.

9.3.7.4 “Fixation of entered analog parameters” point 

This point is intended for displaying emergencies recorded by the said analog recorder. The maximal quantity of displayed emergencies (N) depends on emergency duration and is equal to 14.

In order to enter into the “Fixation of entered analog parameters” point with the aid of key ↓ shift cursor to the “Fixation of entered analog parameters” point and press the "ENTER" key. After pressing key ↓ date and time of emergencies fixed by the said analog recorder can be viewed.

Press the "ESC" key for returning to the “Fixation of entered analog parameters” point.

9.3.8
“Diagnostics” section of main menu
The "Diagnostics" section of main menu is intended for displaying findings of self-testing and malfunctions occurred in the course of the MRZS device operation on mini-display screen.

The diagnostics of the MRZS device is provided by hardware and software and made automatically after device switching-on and periodically in the course of its operation.   
In the case of any type malfunction (with the exception of "Battery is discharged", “Test of analog recorder”, “Wr fl ARec err”, “Wr fl DRec err”, “Prg flt Arec”, “Prg flt Drec”, “Epr Arec igr”, “Epr Drec igr”, “Epr Srec igr”, and “Skip Arec flt”) the diagnostics system disables operation of all kinds of protections and generates the MALFUNCTION signal.  

The message about nature of malfunction occurred in the case of testing will be displayed on mini-display screen in accordance with the below-mentioned list.

	Test of program
	Battery is discharged

	Test of ROM 
	Test of ADC-GND

	Test of EEPROM1
	Test of ADC-VREF

	Test of EEPROM2
	Test of ADC-VDD

	Test of analog recorder
	


In the case of malfunctions occurred in the course of the MRS device operation, message will be displayed on mini-display screen in accordance with the below-mentioned list.
	Wr fl ARec err
	Epr Arec igr

	Wr fl DRec err
	Epr Drec igr

	Prg flt Arec
	Epr Srec igr

	Prg flt Drec
	Skip Arec flt


For reviewing information in the main menu select the "Diagnostics" line in the main menu with the aid of keys ↓ and ↑: 

	   Emergency

»  Diagnostics


Reviewing of test findings is made by pressing key ↓ after pressing the "ENTER" key.
If MRZS operates in normal way the following information will be displayed on mini-display screen:

	No errors




The MRZS device operation is verified according to tests named as “Test of program”, “Test of ROM”, and “Test of EEPROM” after system activating (START) and restarting (RESET). 

If the information about findings of “Test of program” and “Test of ROM” is displayed on mini-display screen, then the MRZS device would be repaired.

If information about “Test of EEPROM1” findings is displayed on mini-display screen, then all settings and ranking would be reinstalled as well as supply power of the MRZS device would be switched-off and switched on again. If such information will be periodically displayed on mini-display screen, then the said device would be repaired. 
If “Test of EEPROM2” will generate information, then the MRS device would be repaired.
In the case of conducting the analog recorder test the MRZS device data is recorded within the period of analog recorder operation after system starting.  If such test generates the proper message then information stored in the said analog recorder can be invalid. Displaying the message generated by the analog recorder test is evidence of: 
· Error of writing into flash-memory in the course of analog-recorder operation;

· Malfunction in the MRZS device operation in the course of analog-recorder operation;
· Faultiness of flash-memory of analog recorder.

The MALFUNCTION signal and the message generated by the analog recorder test can be removed in the following ways:

а) Computer-aided reinstallation of analog recorder parameters;  
b) Artificial imitating conditions for analog recorder actuating in accordance with the following method:

· Set  a defined function with the aid of source for analog recording starting-up; 

· Set discrete input with the aid of source for defined function starting-up;  

· Create conditions for starting the said defined function by the use of inverting  discrete input state from direct to inverse one (or vice versa);

· Wait 20 s and remove conditions for starting defined function by the use of inverting discrete input state;

· Be convinced that the MALFUNCTION signal and the message generated by the analog recorder test are vanished.

You would take into account that in this case values of all accidents will be lost.  
If in the course of the MRZS device operation the error of analog-recorder testing is met on the regular basis such device would be repaired.  
The MRZS operation is periodically verified with the aid of the “Battery is discharged” test (daily). If message generated by this test is displayed, then the battery, which is built-in the clock integrated circuit, would be substituted. The servicing or repair-making organization substitutes the battery in question. Battery type is CR2450, and it is fed by voltage of 3 V. 

The MRZS operation is periodically verified with the aid of such tests as “Test of ADC-GND”, “Test of ADC -VREF” and “Test of ADC -VDD”. If messages generated by these tests are displayed on mini-display screen, then the MRZS device would be repaired
Wr fl ARec err means error of writing into flash-memory of analog recorder.  
It can be generated in the course of analog recorder operation only in the case of failing to enter record into flash-memory.  

It is removed either with the aid of feature re-determination or with the aid of artificial imitation of conditions for actuating the said analog recorder. 
Wr fl DRec err means error of writing into flash-memory of discrete recorder.  
It can be generated in the course of discrete recorder operation only in the case of failing to enter record into flash-memory.  

It is removed either with the aid of feature re-determination or with the aid of artificial imitation of conditions for actuating the said discrete recorder.
Prg flt Arec can be generated in the course of analog recorder operation only either in the case of flash-memory defects or in the case of  program operation failures.

Such malfunction can be removed with the aid of recorder feature re-determination.

Prg flt Drec can be generated in the course of discrete recorder operation only either in the case of flash-memory defects or in the case of  program operation failures.

Such malfunction can be removed with the aid of recorder feature re-determination.

Epr Arec igr can be generated either in the course of analog recorder operation or upon reloading the MRZS device.

It evidences about unstable operation of ЕЕPRОМ.
Such malfunction can be removed with the aid of recorder feature re-determination.

Epr Drec igr can be generated either in the course of discrete recorder operation or upon reloading the MRZS device.

It evidences about unstable operation of ЕЕPRОМ.
Such malfunction can be removed with the aid of recorder feature re-determination.

Epr Srec igr can be generated either in the course of operation or upon reloading the MRZS device. 
It evidences about unstable operation of ЕЕPRОМ.
Such malfunction can be removed with the aid of recorder feature re-determination.

Skip Arec flt can be generated in the course of analog recorder operation only.

This message means that in the case of creating conditions for analog recorder starting the proper data were not written into the said recorder because of flash-memory non-readiness.

9.3.9 Other sections of main menu
Other sections of main menu (MCP, DPGF, MINVP, MAXVP, NSCP, DSFB, and ARSO) are available only in that case if they are included into the “Configuration” section of the main menu. Adjustment of protection parameters is made in this menu sections. 
Every one of these sections of the main menu is described in detail in the point 9.4. 
Any quantity of protections can be switched on or switched off in any order. 

9.4 Setting Protections’ Parameters
9.4.1 Maximal current protection (MCP).

9.4.1.1 General Information

The first stage of MCP is provided with independent holding time. 

The second stage of MCP operates according to independent or dependent current-time characteristics (similar to PT-80 type). The plot of dependent protection function is given in the Appendix B. The second stage of MCP is provided with function of speeding-up switch out-switching. The holding time of actuating this “Speeding-up of MCP2” function can be regulated from от 0 to 5 s.
The third stage of MCP is provided with independent holding time. 

Access to the "MCP" section of the main menu is gained only after including into the “Configuration” menu of the main menu. 

In the "MCP" menu you can:

- View and set settings;

- View and set response time of protection stages and time of speeding-up the second stage;
- Select the second stage provided with holding time that is dependent or independent on current; 

- Switch on or switch off MCP1, MCP2, and MCP3;
Switch on or switch off MCP2 speeding-up.

The menu of "MCP” section is shown in Figure 9.19.


Figure 9.19 Menu of “MCP” section 
9.4.1.2
Reviewing and Editing of MCP set parameters 

In the main menu for reviewing and changing the values of settings for MCP parameters set cursor opposite to the «MCP" line with the aid keys ↓ or ↑ and press the "ENTER" key. The following message will be displayed on mini-display screen:

	» Settings...

   Holdings...


Press the «ENTER" key again, and following information about value of current setting for MCP1 activation will be displayed on mini-display screen:

	Setting of MCP1

70.00 А


Press key ↓, and the following message will be displayed on mini-display screen:

	Setting of MCP2

40.00 А


Press key ↓again, and the following message will be displayed on mini-display screen once more:

	Setting of MCP3
50.00 А


Information that was displayed on mini-display screen will be alternated consecutively and directly after next pressing key ↓.
If changing such setting value would be made, set the changed parameter on mini-display screen with the aid of keys ↓ or ↑ and then presses the "ENTER" key.
The following message will be displayed on mini-display screen:

	Enter password:
(– – –


After entering password the following message with blinking cursor will be displayed on mini-display screen, for example, for entering the MCP3 setting: 

	Setting of MCP3
(50.00 А


By pressing keys of 0-9 determine the demanded setting value and press the "ENTER" key.
The following message will be displayed on mini-display screen:

	Are you sure?

Enter-YES,  Esc-NO


Press the "ENTER" key for confirmation or the "ESC" key for cancellation of changing. 

If the value was selected within the range of acceptable values (see Appendix А), then the following message including the corrected time setting will be displayed on mini-display screen: 

If the value was selected out of the range of acceptable values then the following message will be displayed on mini-display screen:

	Out of range


Correction can be repeated if demanded. 

For exiting from the “Settings” submenu press the "ESC" key.  Following information will be displayed on mini-display screen:

	»Settings...

   Holdings...



Pressing key ↓ set cursor opposite to the “Holdings” line.

	_ Settings...

   Holdings...


Enter the proper password. According to the before-mentioned method view and if demanded change values of parameters listed in the “Holdings” submenu with aid of keys 0-9. 
For exiting the submenu “Holdings” the «ESC» key would be pressed. Following information will be displayed on mini-display screen:

For exiting from the “Holdings” submenu press the "ESC" key.  Following information will be displayed on mini-display screen:

	Settings...

» Holdings...


9.4.1.3
MCP Control

Set cursor opposite to the “Control” line with the aid of key ↓.
	Holdings
»Control...


Press the «ENTER" key and following information will be displayed on mini-display screen:

	MCP1 stage
OFF
	or
	MCP1 stage
ON


Depending on the selected variant of MCP press key ↓, and following information will be displayed on mini-display screen:
	MCP2 stage
OFF
	or
	MCP2 stage
ON


Information, which that was displayed on mini-display screen, will be alternated consecutively and directly after next pressing key ↓. 
If change would be made, set the changed operation mode on mini-display screen by keys ↓ or ↑ and press the "ENTER" key.
The following message will be displayed on mini-display screen:

	Enter password

(– – –


After entering the proper password the message with blinking cursor will be displayed on mini-display screen, for example, “MCP2cSpeeding-up”: 

	MCP2 speeding-up 
»OFF


Press the «Enter» key.  The “OFF” designation will be substituted for “ON”. Statuses of “OFF” and “ON” will be alternated in the case of consecutive pressing the “Enter” key. 

Press the «ESC» key.

If you changed the said status, then the following message will be displayed on mini-display screen:

	Are you sure?

Enter-YES,  Esc-NO


Press the «Enter» key for confirmation and the "ESC" key for change cancellation.

After finishing of editing press the «ESC» key. 
Any selected mode can be switch-on or switch-off in the same way. 

9.4.2

Direct Protection against Ground Faults (DPGF).

9.4.2.1 
General Information

Access to the "DPGF" section of the main menu is enabled only after including into the proper section of the "Configuration" main menu.
In the "PGF" menu you can:

- View and set actuation settings for responding to 3I0 current and 3U0 voltage;

- View and set the proper time period of DPGF protection actuation;
- View and set time periods of actuating protections in response to proper values of 3I0 and 3U0;
- Switch-on or switch-off DPGF protections;
- Select directions of the DPGF operations.
The "DPGF" section menu is shown in Figure 9.20.


Figure 9.20 "DPGF" section menu
9.4.2.2 Reviewing and editing of DPGF parameters
The method of reviewing and editing of DPGF parameters is the same as the method put forth for MCP.
9.4.2.3 DPGF Control

The method of reviewing and editing of DPGF operation modes is the same as the method put forth for MCP.
After finishing of editing press the "ESC" key for exiting the said menu.
9.4.3

Minimal voltage protection (MINVP).

9.4.3.1
General information
Access to the “MINVP” section of the main menu is enabled only after including into the “Configuration” section of the main menu. 
In the "MINVP" menu you can:

· View and set the voltage setting for protection actuation;

· View and set the blocking-current setting for protection actuation;

· View and set the time setting for protection actuation;

· Select actuation in the case of voltage decreasing below bus setting for any of three phases (logic “OR”) or  in the case of voltage decreasing below bus setting for three phases at the same time (logic “AND”);

· Switch-on or switch-off voltage blocking;

· Switch-on or switch-off current blocking;

· Switch-on or switch-off protection.
The "MINVP" section menu is shown in Figure 9.21.


Figure 9.21 "MINVP" section menu
9.4.3.2 Reviewing and editing of MINVP parameters
The method of reviewing and editing of MINVP parameters is the same as the method put forth for MCP.
9.4.3.3 MINVP Control

The method of reviewing and editing of MINVP operation modes is the same as the method put forth for MCP.
After finishing of editing press the "ESC" key for exiting the said menu.
9.4.4

Maximal voltage protection (MAXVP).

9.4.4.1
General information
Access to the “MAXVP” section of the main menu is enabled only after including into the “Configuration” section of the main menu. 
In the "MAXVP" menu you can:
· View and set the actuation voltage setting for every stage;

· View and set the actuation time setting for every stage;

· Select actuation for every stage in the case of voltage increasing above bus setting for any of three phases (logic “OR”) or  in the case of voltage increasing above bus setting for three phases at the same time (logic “AND”);

· Switch-on or switch-off protection stages.
The "MAXVP" section menu is shown in Figure 9.22.


Figure 9.22 "MAXVP" section menu
9.4.4.2 Reviewing and editing of MAXVP parameters
The method of reviewing and editing of MAXVP parameters is the same as the method put forth for MCP.
9.4.4.3 MAXVP Control

The method of reviewing and editing of MAXVP operation modes is the same as the method put forth for MCP.
After finishing of editing press the "ESC" key for exiting the said menu.
9.4.5

Negative-sequence current protection (NSCP).

9.4.5.1
General information
Access to the “NSCP” section of the main menu is enabled only after including into the “Configuration” section of the main menu. 
In the "NSCP" menu you can:
· View and set the actuation setting for every stage;

· View and set the actuation time setting for every stage;

· Switch-on or switch-off protection stages.
The "NSCP" section menu is shown in Figure 9.23.


Figure 9.23  "NSCP" section menu
9.4.5.2 Reviewing and editing of NSCP parameters
The method of reviewing and editing of NSCP parameters is the same as the method put forth for MCP.
9.4.5.3 NSCP Control

The method of reviewing and editing of NSCP operation modes is the same as the method put forth for MCP.
After finishing of editing press the "ESC" key for exiting the said menu.
9.4.6.1
Automatic repeated switching-on (ARSO)

9.4.6.2
General information
Access to the “ARSO” section of the main menu is enabled only after including into the “Configuration” section of the main menu. 
In the "ARSO" menu you can:
· View and set the actuation time setting for the 1st cycle ARSO operation as well as blocking-time periods for ARSO1 and ARSO2;

· Switch-on or switch-off ARSO starting-up, which is activated by MCP stages (MCP1, MCP2, and MCP3) independently and initiated by FARSO;

· Switch-on or switch-off ARSO.

The "ARSO" section menu is shown in Figure 9.24.


Figure 9.24 "ARSO" section menu
9.4.6.2 Reviewing and editing of ARSO parameters
The method of reviewing and editing of ARSO parameters is the same as the method put forth for MCP.
9.4.6.3 ARSO Control

The method of reviewing and editing of ARSO operation modes is the same as the method put forth for MCP.
After finishing of editing press the "ESC" key for exiting the said menu.
9.4.7

Device for switch failure back-up (DSFB)

9.4.7.1
General information
Access to the “DSFB” section of the main menu is enabled only after including into the “Configuration” section of the main menu. 
In the "DSFB" menu you can:
· View and set the actuation current setting;

· View and set the actuation time setting for the 1st and the 2nd stages;

· Switch-on or switch-off DSFB.

· Switch-on or switch-off DSFB starting-up activated by MCP stages.
The "DSFB" section menu is shown in Figure 9.25.


Figure 9.25 "DSFB" section menu
9.4.7.2 Reviewing and editing of DSFB parameters
The method of reviewing and editing of DSFB parameters is the same as the method put forth for MCP.
9.4.7.3 DSFB Control

The method of reviewing and editing of DSFB operation modes is the same as the method put forth for MCP.
After finishing of editing press the "ESC" key for exiting the said menu.
10 MAINTENANCE OF MRZS DEVICE
10.1 General instructions

10.1.1 Personnel, who is specially trained and authorized to be engaged in servicing, would conduct maintenance of the MRZS device.

10.1.2 Power-producing objects are maintained in accordance with “Rules for maintenance of devices located in power-producing objects”.


10.1.3 Membership of servicing personnel

10.1.3.1 Personnel servicing the MRZS device would consist of one engineer-operator. 

           10.1.3.2 Duties of operator

The operator of the MRZS device is responsible for operating conditions and operation readiness of this device, and provides routine maintenance and preparation of the MRZS device for operation.

The operator analyzes and estimates results of the MRZS device operation and draws up accounting-and-reporting documentation.  

The operator exercises control over the MRZS device operation.
10.2 Maintenance Procedure

            10.2.1 The routine maintenance of the MRZS device is conducted according to the technological normative documentation, which is in force in operating station, but at least one time per year. 
Table 10.1 Volume and sequence of routine maintenance

	Content of maintenance and method of its conducting  
	Type of maintenance
	Note

	External examination of the MRZS device. 

Examine state of  mounting and connection of the MRZS to grounding bus 
	Routine maintenance
	Be sure that mechanical damages are absent

	In the mode of reviewing the protection parameters supervise settings that were specifically set during commissioning for every protection type 
	The same
	Be sure that settings remained unchanged 

	In the «measurement» mode supervise values of currents and voltages that are displayed on mini-display screen 
	- « -
	Compare readouts that were displayed on mini-display screen  with those ones of measurement instruments located in substation 

	In the «clock» mode user would check accuracy of clock rate and make correction if demanded 
	- « -
	Compare with signals of precise time


10.3 Operability check

10.3.1 Prepare the article for operation in accordance with the method put forth in Point 8.
1.1.1 Perform operability check operations of the MRZS device, which are put forth in the Table 10.2.

Table 10.2 

	Operation name
	Executive person
	Measurement means, auxiliary technical devices 
	Reference values of parameters

	Measurement of voltages and currents:

Phase А; UАВ, IА

Phase B; UВС, IВ

Phase С;  IС, UСА

3Iо, 3Uо
	Operator
	Switchboard devices located in the proper substation 
	In the case of measuring currents and voltages the readouts, which are displayed on mini-display screen of the MRZS device and those ones of switchboard devices would not differ one from another by more than 5 %


10.3 Technical examination

10.3.1 The device MRZS is not equipped with measuring instruments as well as with other components subjected to verification and validation, which would be conducted by bodies of inspection and supervision. 

10.3.2 After conducting the routine maintenance the authorized engineer-operator enters records about technical state and capability of the MRZS device for further operation in its certificate.

11 
running REPAIR OF MRZS DEVICE
11.1 
The MRZS device is equipped with the proper built-in scheme of operability diagnostics that provides detection of a failed element with accuracy up to its  plug-in assembly.

The scheme of operability diagnostics, intended for channels of reception and processing of information and for software functioning, detects malfunction within 10 ms at most.

In the case of detecting failure the MRZS device functions of protection and automatics are blocked.

11.2 The prerequisite for repairing the MRZS device is absence of mini-display glowing or unsatisfactory results after self-testing described in the section “Diagnostics”.  

11.3 The enterprise-manufacturer or specialized organizations, which are authorized to repair the MRZS device, do it. 

In the case of detecting of the MRS device malfunction put this device out of operation, fill proper sections of its technical certificate, pack the said device into tare that guarantees safe transportation and dispatch the MRS device for repairing to: 

Enterprise-manufacturer:

PRODUCTION CORPORATION "KIEVPRIBOR"

Address: building 2, Garmatnaya Street, Kyiv City, 03680. 

Fax (044) 456-02-16
Or to specialized organizations, which are authorized to repair the MRZS device.
12
STORING
Devices should be stored in their standard packing and placed in dry, heated and ventilated premises at temperature ranged from 5 º С to 35 º С and at humidity of 80 % at most.

As for climatic factors of external environment, transportation conditions would conform to the C category of the GOST 15150 state standard.
Device storing in premises of aggressive environment (fumes of acids, pesticides, aggressive gases and other harmful substances) is forbidden. 

The position of the MRZS device on warehouse shelves would be in line with operating one.

If this device is taken for storing, then the date of its reception and storage conditions would be recorded in the article certificate. In the case of withdrawing this device from storing the date of its withdrawal from storing is recorded in its certificate. 

13
 TRANSPORTATION

The MRZS device can be transported by water and air transportation means in pressurized compartments and by motor and railway transport at the distance of 10,000 km at most in accordance with rules of cargo transportation valid for this type of transport. Transportation conditions (concerning mechanical factors) would be in conformity with the C category of the GOST 23216 state standard. 

In the case of transportation boxes of packed MRZS devices would be secured in carriages, flatcars and in other transportation means in such way that they were not displaced and do not impact one another en-route.  If MRS devices are transported on opened flatcars and in bodies of motor-cars, then boxes with packed MRZS devices would be tarpaulin-covered.

In the case of transportation ambient temperature would be in the range from   -40 º С to +55 º С.

As for climatic factors of external environment, transportation conditions would conform to the C category of the GOST 15150 state standard.
14 RECYCLING
No special demands as regards the MRS device recycling are made taking into consideration that the MRZS device is non-dangerous for life and health of people, does not threaten environment and does not contain harmful substances. 

Appendix А
Range of acceptable values of MRZS device parameters
	Parameter
	Range of values
	Step of value setting

	MCP
	
	

	Setting of MCP1 
	5.00...150.00 А
	0.01 А

	Setting of MCP2 
	1.25...150.00 А
	0.01 А

	Setting of MCP3 
	1.25...150.00 А
	0.01 А

	Holding of MCP1 
	0.00...25.00 s
	0.01 s

	Holding of MCP2 
	0.00...32.00 s
	0.01 s

	Holding of MCP3 
	0.00...300.00 s
	0.01 s

	MCP2 speeding-up
	0.20...5.00 s
	0.01 s

	Time period of MCP2 speeding-up input 
	0.20...5.00 s
	0.01 s

	
	
	

	DPGF
	
	

	Setting of  3Iо DPGF 
	10...2,000 milliamp
	1 milliamp

	Setting of  3Uо DPGF 
	10.0…150.0 V
	0.01 V

	Holding of  DPGF
	0.00...32.00 s
	0.01 s

	Holding of  3Uо DPGF 
	0.00...32.00 s
	0.01 s

	Holding of  3Iо DPGF 
	0.00...32.00 s
	0.01 s

	
	
	

	MINVP
	
	

	Setting of  MINVP
	25.00…110.00 V
	0.01 V

	Setting of blocking current for SE 
	0.25…5.00 А
	0.01 А

	Holding of  MINVP
	0.00...32.00 s
	0.01 s

	
	
	

	MAXVP
	
	

	Setting of  MAXVP1
	40.00…140.00 V
	0.01 V

	Setting of  MAXVP2
	40.00…140.00 V
	0.01 V

	Holding of  MAXVP1
	0.00...32.00 s
	0.01 s

	Holding of  MAXVP2
	0.00...32.00 s
	0.01 s

	
	
	

	NSCP
	
	

	Setting of  NSCP1
	0.01…1.00
	0.001

	Setting of  NSCP2
	0.01…1.00
	0.001

	Holding of  NSCP1
	0.00...32.00 s
	0.01 s

	Holding of  NSCP2
	0.00...32.00 s
	0.01 s

	
	
	

	ARSO
	
	

	Holding of ARSO 1st cycle
	0.02...32.00 s
	0.01 s

	Holding of ARSO1 blocking 
	0.00…32.00 s
	0.01 s

	Holding of ARSO2 blocking
	0.00…32.00 s
	0.01 s

	
	
	

	DSFB
	
	

	Setting  of DSFB
	0.25…5,0 А
	0.01 А

	Holding of DSFB 1st stage
	0.00...32.00 s
	0.01 s

	Holding of DSFB 2nd stage
	0.00...32.00 s
	0.01 s

	
	
	

	
	
	

	
	
	

	Switch
	
	

	Timer of extending  ONA operation 
	0.15...5.00 s
	0.01 s

	Timer of extending  ONA operation blocking
	0.00...32.00 s
	0.01 s

	Timer of delaying  ONA operation
	0.00...300.00 s
	0.01 s

	Timer of extending  OFFA operation
	0.15...5.00 s
	0.01 s

	
	
	

	D-function
	
	

	Pause timer period of for D-function
	0.00…32.00 s
	0.01 s

	Operation timer period for D-function
	0.15…32.00 sconcseond
	0.01 s

	
	
	

	Passage time of DI for direct current voltage
	0.00...60 mss
	10 mss

	Passage time of DI for alternative current voltage
	20...60 mss
	20 mss

	
	
	

	Transformation coefficient of ТН
	25…999
	1

	Transformation coefficient of ТТ
	1…650
	1

	Transformation coefficient of Т0
	1…1500
	1

	
	
	

	Correction of clock operation
	0...31 and 100...131
	1

	
	
	

	Network address
	1...255
	1


Appendix B

Current-time characteristics of MCP2
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rresponse – response time of  dependent MCP2, s;

 Тset – time holding of MCP2 (given in the “MCP” menu), s;

К – multiplication coefficient for currents.
Appendix C
Functional Description of MRZS-05M keyboard 

	Symbol
	Function

	1
	Digit 1

	2
	Digit 2

	3
	Digit 3

	4
	Digit 4

	5
	Digit 5

	6
	Digit 6

	7
	Digit 7

	8
	Digit 8

	9
	Digit 9

	0
	Digit 0

	•
	Separator between  integer and decimal parts of entered number (decimal point)

	ESC
	1. Jumping to the higher level  of menu

2. Refusal from operation 

3. Exit for confirmation of change in the case of ranking commands, managing configuration, designating DI and adjusting  protection functions 

	ENTER
	1.  Jumping to the lower menu level

2.  Confirmation of operation 

3. Change of information  when ranking commands, managing configuration, designating DI and adjusting functions of protection  

	←
	Shifting cursor of liquid-crystal indicator to the left

	→
	Shifting cursor of liquid-crystal indicator to the right

	↑
	Shifting cursor of liquid-crystal indicator up

	↓
	Shifting cursor of liquid-crystal indicator down

	F
	Reset of indication (light-emitting diodes)

	
	

	
	

	
	


List of change recording

	Change
	Numbers of sheets (pages)
	Sheets (pages) in total in documentation
	No. of document
	Ingoing No. of accompanying document  and date of its issuing
	Signature
	Date

	
	Changed ones
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	New ones
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2 Polarity of the feeding voltage of direct current is optional. 


      3 If demanded, consumer switches on transformers for feeding the MRZS device by force of MCP1 blocking
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ph "Inputs" in menu “Adjustment”


Th


Сраб. НЗЗ


 "Inputs” is intended for advising about the functional content of every discrete MRZS input.


The MRZS discrete input can be defined as direct or inverse one. The direct discrete input is activated by supplying the voltage equal to logical unit (150...250 V for versions RSGI.466452.012, RSGI.466452.012-01, RSGI.466452.012-03 and 75…125 V for version RSGI.466452.012.0), and inverse one is activated by supplying the voltage equal to logical zero (0...100 V for versions RSGI.466452.012, RSGI.466452.012-01, RSGI.466452.012-03 and 0…50 V for version RSGI.466452.012.0).


 Definition of discrete inputs as direct or inverse ones is given in the point "IOD" included into menu "Adjustment".


A signal of both direct and alternating current can be supplied to the discrete input of MRZS.


 Defining the type of signal supplied to discrete inputs is given in the point "IOD" included into menu "Adjustment".


 In order to avoid occasional responses of discrete inputs caused by interferences delay of discrete-input response is applied. It is made in the sub-point "Right of access for ID" belonging to point "IOD" included into menu "Adjustment".


In order to enter into the point "Inputs" shift cursor to this point by keys ▼ or ▲ and press the «Enter» key. The following message will be displayed on the screen of mini-display
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Сраб. НЗЗ Point "Inputs" in menu “Adjustment”


The point "Inputs” is intended for advising about the functional content of every discrete MRZS input.


The MRZS discrete input can be defined as direct or inverse one. The direct discrete input is activated by supplying the voltage equal to logical unit (150...250 V for versions RSGI.466452.012, RSGI.466452.012-01, RSGI.466452.012-03 and 75…125 V for version RSGI.466452.012.0), and inverse one is activated by supplying the voltage equal to logical zero (0...100 V for versions RSGI.466452.012, RSGI.466452.012-01, RSGI.466452.012-03 and 0…50 V for version RSGI.466452.012.0).


 Definition of discrete inputs as direct or inverse ones is given in the point "IOD" included into menu "Adjustment".


A signal of both direct and alternating current can be supplied to the discrete input of MRZS.


 Defining the type of signal supplied to discrete inputs is given in the point "IOD" included into menu "Adjustment".


 In order to avoid occasional responses of discrete inputs caused by interferences delay of discrete-input response is applied. It is made in the sub-point "Right of access for ID" belonging to point "IOD" included into menu "Adjustment".


In order to enter into the point "Inputs" shift cursor to this point by keys ▼ or ▲ and press the «Enter» key. The following message will be displayed on the screen of mini-display:








Б





А





Communication…





Cell without name





Cell name…





Network address


10.00





Network address…





Adjustment of RS-485…

















Rate of


9600 baud

















Parity control -


even

















Quantity of stop-bits – 1.0

















Time-out (symb.)


2.5





Note. Examples of displayed information are given in menu. 








Timers…





D-function 3





Pause timer


10.00 s








Operation timer


0.15 s








D-function 1





Pause timer


10.00 s





Operation timer


0.15 s





Function type…





D-function 1


DIRECT


or


INVERSE








D-function 3


DIRECT


or


INVERSE








Б





 ID   Defined function





Output signals


See Table 9.1








1





DF ranking:


Plus sources





 М     Function type: direct/inverse





Pause timer





0





t





>=1





“DF”





Т operation (direct)





0





t





Т operation (inverse)








+ 0





t





Output signals


See Table 9.1








DF ranking:


Minus sources








Output signals


See Table 9.1





DF ranking:


Blocking sources








1





&





Source





D-function





Т





Т





Pause timer





Operation timer





Source





D-function





Pause timer








Non-activation zone





Т





Т





Operation timer








Configuration





MCP


YES





MINVP


NO





NSCP


NO





Note. Examples of displayed information are given in menu. 








ARSO


YES





DPGF


NO





MAXVP


NO





DSWB


YES





Note. Examples of displayed information are given in menu. 








Recording





Statistics





 No. 01 20-12-08


11:21:03.35





Iа = 11.745 А


Iв = 11.282 А





Iс = 0.022 А


Uа = 100.604 V





 Actuation SE of 1st MCP 


 0000.000 - Supplied





No. 78 14.09.10


17:11:25,40





Program events…





 No. 01    20.07.08


 К 144  11:21:03,35





No. 50    14.03.08


 К  72   19:31:15,67





Fixation of analog signals…





No. 01    20.07.08


 11:21:03,35





 No.  N    14.03.08


 19:31:15,67





MCP


DPGF


MAXVP


MINVP


NSCP


Discrete signals





Uв = 099.609 V


Uс = 099.348 V





3Iо =0.753 А


I2 = 187.622 А





I1   = 3.844 А


3Uо = 29.609 V








MAXVP


MINVP


NSCP


Discrete signals








Iа = 11.745 А


Iв = 11.282 А





Iс = 0.022 А


Uа = 100.604 V





Uв = 099.609 V


Uс = 099.348 V





3Iо = 0.753 А


I2 = 187.622 А





I1   = 3.844 А


3Uо = 09.249 V





 Actuation SE of MAXVP1 


 0000.000 - Supplied








MCP





Holdings...





Settings...





Setting of MCP1


70.00 А





Setting of MCP2


40.00 А





Setting of MCP1


1.00 s





Setting of MCP2


2.00 s





Time period of speeding-up - 0.00 s





Time period of initiating speeding-up - 0.00 s





Control...





Stage of MCP1


ON








Stage of MCP2


ON








Stage of MCP3


ON








Speeding-up MCP2


OFF





Note. Examples of displayed information are given in menu. 








Sped-up MCP2


OFF





Setting of MCP3


50.00 А





Setting of MCP3


2.00 s





Variant of MCP2


INDEPENDENT





DPGF





Holdings...





Settings...





DPGF setting against 3I0 - 150.00 mA











Holding for 3I0


5.00 s





Control...





DPGF direction


REVERSE





Note. Examples of displayed information are given in menu. 








DPGF setting against 3U0 - 50.00 V








Holding for 3U0


5.00 s





The 1st stage of DPGF  


5.00 s





DPGF protection


ON





Protection against 3I0


OFF





Protection against 3U0


OFF








MINVP





Holdings...





Settings...





MINVP setting


42.37 V





SE setting for blocking current (I блок) -2.87 А











MINVP holding


4.00 s





Control...





MINVP


ON








SE of MINVP against: OR











Blocking voltage (U блок):


ON





Note. Examples of displayed information are given in menu. 








Blocking current (I блок):


OFF








MAXVP





Holdings...





Settings...





MAXVP1 setting


124.67 V





MAXVP2 setting


97.24 V





MAXVP1 holding


1.00 s





MAXVP2 holding


2.00 s








Control...





1st stage of MAXVP


ON








SE of MAXVP1:


On the basis of OR





2nd stage of MAXVP


OFF








Note. Examples of displayed information are given in menu. 








SE of MAXVP2:


On the basis of AND








Note. Examples of displayed information are given in menu. 








NSCP





Holdings...





Settings...





NSCP1 setting


0.01 





NSCP2 setting


0.00 





NSCP1 holding


1.00 s





NSCP2 holding


2.00 s





Control...





1st stage of NSCP


ON








2nd stage of NSCP


ON








ARSO





Holdings...





1st cycle of ARSO


5.00 s








Assembly of ARSO1


10.00 s





Assembly of ARSO2


10.00 s





Control...





ARSO


ON





MCP1-activated 


Starting-up - OFF





MCP2-activated 


Starting-up - ON








Note. Examples of displayed information are given in menu. 








MCP3-activated 


Starting-up - ON


 от МТЗ3


ОТКЛ





FARSO-activated 


Starting-up - ON








Note. Examples of displayed information are given in menu. 








Settings





DSFB setting


0.25 A





DSFB1 holding  


0.00 s





DSFB


ON





Holdings





Control





DSFB2 holding  


0.00 s








DSFB





MCP1-activated 


Starting-up - ON








MCP2-activated 


Starting-up - ON








MCP3-activated 


Starting-up - ON
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