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1  Purpose
1.1 The control unit  БУ-02 (hereinafter - БУ) is designed to preset the operation modes, to carry out the operations of control, inspection and indication   of the parameters of high-voltage power supplies of the type IMP-25/15, IMP-25/22, IMP 15/15, IMP -9/15 (hereinafter IMP), disposed at the distance of up to 300 m from  БУ. In  БУ provision is made for protection against the contingency rating of IMP and  its  technological load.
1.2 The operating conditions are as follows:

-  ambient temperature from -10 0С to + 400С;

- relative humidity up to 80% at 27 0С and lower temperatures without condensation of moisture;

- the climatic version  and the category of arrangement  УХЛ3.1 according to GOST 15150-69  and  GOST 15543-70.

2  Technical data
2.1  When operated,  БУ provides:

- the control of one high-voltage power supply;

- the high voltage closing and opening operations at the output of  IMP;

- the output voltage fading in during the start-up;

- the stepless regulation of the output voltage within the range of (0,01 - 1,0)
U max.

- the limitation of the output current effective value within the range of 0,01-1,5 А;

- the IMP output voltage cutoff  on operation of the following protection means:

1) heating of oil in IMP above 80 0С;

2) presence of the gas blanket in the electric dehydrator  ( hereinafter – 
EDH );

3) short-circuit failure at the IMP output ( under load );

4) short-circuit failure in high-voltage transformer coils of IMP;
5) failure of thyristors in IMP;
6) overcurrent in the primary circuit of IMP
- the indication of protection operation on БУ display and lamp signaling;
- reduction of IPM output voltage to zero in case of a load breakdown;
- generation of signal to adjust the interface level in the electric dehydrator.
3
2.2  Technical data.

	2.2.1 Number analogue signals measuring channels
	6

	2.2.2 Type of input analogue signals
	AC voltage

	2.2.3 Voltage propotional to the voltage at the IMP output equal  to 15kV, V
	15

	2.2.4 Voltage proportional to the current at the IMP output constituting at an amperage  of 1,5А, V
	1,5

	2.2.5 Voltage proportional to the current at the other IMP output constituting at an amperage of 1,5А, V
	1,5

	2.2.6 Voltage proportional to supply voltage 380V, V
	5

	2.2.7 Voltage proportional to primary current of IMP high-voltage transformer constituting at a primary circuit 

amperage of 50А, V
	2,5

	2.2.8 Basic error in measuring of analogue signals, %, no more than
	1

	2.2.9 Number of digital inputs
	2

	2.2.10 Type of discrete signals
	"Dry
     contact”

	2.2.11 Number of digital outputs
	3

	2.2.12 Load current of digital output, А
	0,25

	2.2.13 Thyristors control square wave pulses with a duration of , mcs
	100

	2.2.14 Pulse current under a load of 10,0 Ohm, no less than, A
	1,2.

	2.2.15 Transistor switch (to energize interposing relays), voltage, V and contact closing current, A
	15 and 1

	2.2.16 Analog output corresponds to the value of  Uout. within the range (10 – В )kV, мА
	0…5

(0(20,4(20)

	2.2.17 Number of channels of communication with the 

other devices
	1

	2.2.18  Types of communication channels 
	БУsline RS-485

	2.2.19 Data transfer rate, bit/s
	9600

	2.2.20 Display medium – alphanumeric indicator
	DV-20200

	2.2.21 Number of lines on indicator
	2

	2.2.22 Number of characters in a line of indicator
	20

	2.2.23 Data-hold time after mains supply disconnection, days, not less than
	60

	2.2.24 Operation mode
	continuous

	2.2.25 AC power-supply voltage, V
	85 – 264
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	2.2.26 Сonsumed power, VA, no more than
	            20

	2.2.27 Overall dimensions, mm
	272 х 280 х 150

	2.2.28 Weight (complete set), kg
	5

	2.2.29 Protection level
	Standard made

	2.2.30 Mean time between failures, years, not less than
	10

	2.2.31 Repair time in case of failure (in the presence of SPTA set), h, no more than 
	1

	2.2.32 Average service life, years, not less than
	15

	2.2.33 Maximum relative humidity, % at 27 С0
	80


3  Design and operation
3.1 Components of the control unit БУ.
3.1.1 The control unit БУ is a stand-alone device, which is connected  to the sensors and communication channels by means of external cables via the plug-type connectors. Mounted inside the body, which provides protection against the outdoor environment and unauthorized access, are the following devices:

- microcontroller card 6040 ;

- uncoupling modules card  MPB-08;

- power-supply unit of the device;

- input signals uncoupling and normalizing modules;

- liquid-crystal display (LCD);

- keyboard.

3.1.2 The electric wiring diagram is shown in  Addendum А.

3.1.3 The general view and the outline drawing of are given in Addendum B.

3.2 The schematic block diagram is presented in fig.1.
[image: image5.emf]
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3.2.1 The control unit БУ is a soft hardware device, the operation of which is based on the principle of analog-digital conversion of the input analog electrical signals, reception of descrete signals, processing of measured values in a digital form according to a preset program, output of the control signals and the data transfer by the serial communication channel.

3.3 Software
3.3.1 The software ( hereinafter - SW) of the БУ control unit comprises:

- system software  (hereinafter - SSW);

- functional software (hereinafter - FSW);

3.3.2 The system software SSW provides the initialization and testing of the unit, loading and execution of the function programs. The SSW is an integral part of the microcontroller 6040.

3.3.3 The FSW ensures the execution of all functions of the БУ control unit in the operating mode. The FSW deБУgging and setting are carried out during the equipment checkout.
3.4 Operating modes
3.4.1 The control unit БУ functions in the following operating modes:

- self-diagnostic mode;

- operating mode;

- programming mode.

3.4.2 The self-diagnostic mode is established automatically on being energized and provides the automatic operationability test of  БУ. In case of readiness of the devices for operation  БУ proceeds to the execution of the function program. Otherwise the operation of БУ is fully or patially interlocked with a view to exclude the output of the false information and control signals. Upon  completion of the self-diagnostics  БУ switches over to the operating mode. 
3.4.3 In the operating mode the ollowing functions are performed:

- measuring the values of the input analog signals and their conversion into a digital form;

- determination of the input signals condition and generation of output digital signals;

- automatic control of the  process parameters;

- performance monitoring at the level of the control unit БУ devices;

- periphery and БУ devices failure control and warning;
- display of the process and БУ operation data on the LCD-indicator;

- reception and processing of signals incoming from the keyboard unit;

- data transceiving by the channel RS-485.

3.4.4 The programming mode is necessary for modification, deБУgging and setting of the functional software FSW of the БУ control unit. The operation in this mode will require a personal computer (hereinafter - PC), connected to the microcontroller 6040 by means of a null modem cable.

3.5 Kinds of generated information
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In this case no prestarting procedures are required to switch on the control unit БУ, and the start-up should be effected according to items 3.8.1.,3.8.3.

2) The control unit БУ has been disconnected for a term over 2 months.

In this case it is necessary to set the values of factors Ut, B, Ctr, Iclamp. (see item 3.9.2.) equal to those specified in technical passport for electric dehydrator power system SPE-02, as well as to set the current date and time,  to enter the serial number of the control unit БУ, the range of the current output (0...5),(0...20) or (4...20)mA, see items 3.9.7.-3.9.9. To effect the start-up of the control unit БУ by pressing the key <START>.

6.3. The disconnection of the control unit БУ is effected by pressing the key  <STOP>  and setting the power supply switch in posicion <0>.

7  Possible malfunctions and their remedial procedure
7.1 Possible malfunctions and their remedial procedure are given in table 1.
Table 1.

	Name of malfunction
	Possible cause 
	Remedy

	1. When the power switch is ON, the digital indicator glow is missing.
2. After БУ has been switched  on, shown on the display is the operation of one and the same protection every time the key <Reset of protection>  is pressed.
	1.1. No supply voltage
2.1. Malfunction of outer circuits or transducers.
	1.1.1. Apply a supply voltage to БУ.
2.1.1.Eliminate the malfunctions of the circuit or replace the transducer.



8  Transportation and storage
8.1 During transportation sharp blows and jerks are not allowed.

8.2 The control unit БУ shall be stored in a heated space at a temperature not lower than +5 0С and a relative humidity not above 80% in the absence of  acid and other vapours having a harmful effect on the materials.
22
3.5.1 The control unit БУ generates the following types of information:

- current information;

-emergency information;

- service information.

3.5.2 Relating to the current information are the data resulting from  measurements and software processing of input signals, results computed under preset algorithms, as well as the data received by communicatin channels from  the peripheral devices. The current information is saved in memory of the control unit БУ, displayed on its indicators and conveyed to the communication channel RS-485 under the data interrogation command. The configuration and format of the data transferred  via the network RS-485 are to be additionally specified.
3.5.3  The emergency information comprises:

- cause of the accident;

- accident origin time.
3.5.4 In operating mode the control unit БУ carries out a permanent monitoring of the emergency situation signs. In the presence of even one of the signs  the IPN control is stopped, the power feed is disabled, and the emergency information is displayed on the indicator screen.
3.5.5 Relating to the service information are the various settings of monitoring and control tasks, including the factors of regulators and measuring channels, threshold and limit values of the parameters etc.
3.6 The general operation algorithm of the control unit БУ
3.6.1 The control unit БУ provides at currents lesser than a clamping current  (Iclamp.) the stabilization of the IPM output voltage (Uout.) at the level equal to  a task voltage (Ut.) With the increase of the output current (Iout.) up to the preset  (Iclamp.), occurs the current stabilization at the specified level. The value of the clamping current (Iclamp.) is preset either on the front panel of the control unit БУ  (see item 3.8), or is automatically preestablished in accordance with item 3.7.20.

3.6.2 To provide the adjustment of the phase separation, the control unit БУ generates a signal Iafs corresponding to Uout, within the range of (10,0-В) kV, where  В is the accessory parameter in  kV, preset on the front panel of the control unit  БУ within the range 0-10 kV. 

3.7 The control flow chart of the control unit БУ operation (see Addendum C).
3.7.1 Energization ( bl.1.1 )

The unit is powered on by setting the toggle-switch “Net” disposed on the front panel, in position 1. Upon energizing the unit flashes on the indicator highlight.
3.7.2 Load of the preset parameters from permanent memory (SRAM) ( bl. 1.2. ). The Ut, Iclamp., K, V readings of from SRAM shall be used as the working values.
Notе: the record of the values in SRAM is effected when changing of the parameters by the operator (see bl. 1.8,1.15). Before the first start of the unit (immediately after the program loading) stored in SRAM are the default values:
7
Ut=0kV, Iclamp.=0А, K=1, V=0.

3.7.3 Presetting of the control unit (bl.1.3 )

Proceed as described below:

- disconnect the interposing relay;

- disable the thyristor actuating signals;

- setup the display and keyboard inquiry subsystems;

- setup the subregulator of the thyristors activation angle (() in IPM;

3.7.4 Indication of a standby to start-up ( bl.1.4 )

Displayed on indicator screen are a ready message and the preset values Ut ans Iclamp.: 

	READY FOR START-UP

	Ut=XX.XkV  Iclamp.=X.XXА


3.7.5 Is there an emergency situation? ( bl.1.5 )

This is followed by scanning of digital inputs corresponding to the emergency signals “Oil T” and “GB”. In the presence of at least one signal a transition to bl.1.2 is performed.

3.7.6 Input of  preset parameters ( bl.1.6 )

This is followed by the keyboard inquiry, indication and input of the preset parameters values Ut., Iclamp., K, V. At this point is effected the input of the current date and time.
3.7.7 Is the БУtton  “START” pressed? ( bl.1.7 )

The main operation begins only after the operator has pressed the БУtton  “START”.

3.7.8 Saving of parameters in SRAM ( bl.1.8 )

By pressing of the БУtton “START” the input parameters values are accepted as operating parameters and saved in SRAM.

3.7.9 Switching on the interposing relay ( bl.1.9 )

A signal is given to the digital output line, connected to which is the interposing relay, providing on being switched on the power connection to IPM.

3.7.10 Emergency absence control ( bl.1.10 )

Within 5 seconds after power connection is effected the thyristors serviceability tesl. If the thyristors are in good order, the operation cycle can be started. Otherwise on the indicator screen will be displayed a corresponding message.
3.7.11 Operating cycle ( bl.1.11 – 1. 20 )

The basic cycle run by the unit program in the operating mode.
3.7.12 Analysis of the presence of the emergency situation ( bl.1.11 )

The procedure is as follows:
- inquiry of the digital inputs corresponding to the emergency signals 
“Oil Т” and “GB”;

8
4  Layout and assembly
4.1 The control unit БУ shall be installed in accordance with the operating conditions specified in section “Purpose”. The switching devices for IPM power dump shall be provided for in the design and  assembly of the electric installation, in which it is used, and  installed at a distance of up to 5 m from the control unit БУ.
4.2 The control unit БУ is mounted with the help of suspension brackets and grooves on the body of the control unit БУ. The brackets are supplied as one set with the body and secured on a firm vertical surface (wall,metal panel etc.).
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Fig. 4.1. Mounting dimensions
For maintenance of БУ from the front panel an operating space of not less than 1 sq.m. is required.
4.3 Connection of outer electric circuits according to a wiring diagram (see Addendum А) is performed by means of cables. The power cables of analogue and digital signals from control cabinets and a communication channel are connected via  the plug connectors X1 and X2 in  the bottom part of БУ body.

5  General instructions and safety precautions
5.1 In service of the control unit БУ should be observed должны соблюдаться “Power system safety standards in operation of the consumers’ electric installations”.
5.2 A permit to operate the control unit БУ should be given to the persons who have studied the present technical description and have at least the third qualification group on the electrical safety.

6  Preliminary starting procedure
6.1 Check the accuracy of  БУ connection to the peripheral devices.
6.2 The prestarting procedures are carried out according to one of the two variants:
1) The control unit БУ has been disconnected for a term up to 2 months.
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values it is necessary to press the key <Enter> to accept them as the working ones. In doing so occurrs the return to the archive view mode.To abandon the change of parameters it is necessary to press the key <(> until a return to the archive view mode.

3.9.11 Short-circuit protection ON / OFF under load
The disabling of the short-circuit protection under load is effected when running a functional check of the control unit in short-circuit conditions. 

In this mode the following message appears on the indicator screen:
	Short-circuit protection under load:
	- current state of protection

	ON
	


The mode change  (disabling or enabling of protection) is effected by means of keys <(>, <(> or <(>.

The exit from this mode is effected by means of keys  <Enter> or <Add>.

3.9.12 Thyristor unpriming protection ON/OFF
In this mode the following message is displayed on the indicator screen: 

	Thyristor unpriming protection:
	- current state of protection

	ON
	


The mode change  (disabling or enabling of protection) is effected by means of keys <(>, <(> or <(>.

The exit from this mode is effected by means of keys <Enter> or <Add>.

3.9.13 Setting of the current peak value in the primary circuit of IPM
In this mode setting of parameters for operation of protection  “Surpassing of Iprim» is effected. On the indicator screen appears the following message:

	Iprim. Protection
	

	Peak value  = ХХХА
	


The change of this value is effected with the key <↑> or <↓>. With this operation completed press the key <Enter>.

3.9.14 Setting of a mode of operation of the thyristor

A way of controlling operation of thyristors is being chosen in this mode/

The indicator looks the following way:


Two modes of operation are available for setting:

- pulsed (single impulse at opening of the thyristor);
- frequency (impulse over the whole set interval of opening of the thyristors)

The mode is changed by keys <(> or<(>. After the mode is chosen press the <Enter> key.
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- analysis of a short-circuit in IPM for surpassing of the maximum allowable transformation coefficient: Ctr. = Iprim/Iload. The maximum allowable value  Ctr.max is set equal to 60.

- analysis of a short-circuit in load when  Uout<0,2 kV and Iload=Iclamp.;

- analysis of a breakdown of one of thyristors for the presence of a half-wave at its output  before it receives an activation signal; 

- analysis of the thyrisors unpriming on sending of the control signal;

- analysis of the presence of water in electric dehydrator EDH according to indications Uout <1,3kV and Iload=clamp. This indication does not lead to a power supply disconnection, it is only displayed;

- analysis of overcurrent in the primary circuit of IPM.
3.7.13 Is there an emergency situation? ( bl.1.12 )

In the presence of the emergency situation fixed in bl.1.12 it is necessary to effect an emergency stop, send a corresponding message and wait for the reset of protection by the operator (see bl.1.21-1.23 ).

3.7.14 In the adsence of the emergency situation it is necessary to carry out the procedure specified in bl.1.13 – 1.20 ( see items 3.7.15 – 3.7.20).
3.7.15 Thyristors control providing a stepless voltage increase.
3.7.16 Measurement of  U, Iload
The measurement of instaneous values of U is effected from the moment of the first thyristor opening to the moment of ( = 180( and from the moment of the second  thyristor opening to the moment of ( = 360(. The measurement of Iload is effected continually.

3.7.17 Calculation of peak and effective values Uout, Iload, Iprim.( bl.1.13 )
The effective values are calculated on the basis of accumulated instaneous values with averaging for 5 - 10 periods. On the basis of the effective value Uout and the preset coefficient B is generated a signal  Iapd.

3.7.18 Generation of ( task on the basis of U, Ut, Iload, Iclamp.(bl.1.14 –  1.17)

The calculation of the thyristors switching angle (task according to the calculated effective values U, Iload and preset values Ut, Iclamp. to provide the stabilization of Uout or Iload. 
3.7.19 The indication of the current mode, current values U and I, and an inquiry with a view to a possible chnge of the parameters Ut и Iclamp. ( bl.1.18 )

In the operating mode the basic ibdication is that of the current effective values U и Iload.  On the indicator screen appears the following message:

9
	Current limitation mode Iload
	- current operating mode

	U=XX.XкV  Iload=X.XXА
	- current effective values


In addition, displayed on the indicator screen can be the values of the current thyristors opening angle and the effective primary current value  Iprim.:

	Current limitation mode Iload
	- current operating mode

	Fi=XX.Xмс  Iprim.=X.XXА
	- current values


The display line of the current operating mode may contain the messages “Current limitation mode Iload” and “Mode of voltage stabilization U”.

The letters «Р», «Н», «B», «КB», and «КН» at the end of the display line designate the operating mode of the drain valve.

«Р» - is a manual mode (the percentage of opening is set manually).

«Н» - is an automatic mode of drain according to voltage.

«B» - is an automatic mode of drain according to the level of water.

«КB» - combined automatic mode (current state is a regulation according to the level of water).

«КН» - is acombined automatic mode (current state is a regulation according to voltage).

For more detailed about mode switching see section 3.9.3 of this specification.

The combined automatic draining mode operates as follows.

In operation of БУ of the bottom electrode in the current limitation mode the water draining is effected in accordance with  voltage variation on the bottom electrode.
As soon as the control unit passes into the mode of the output voltage stabilization and the condition  Iload –Iclamp. >0,04А is met, the water draining is effected under URUF.

When pressing by the operator of the corresponding БУttons, displayed on the indicator screen can also be the other parameters, such as Ut, Iclamp., B, Ctr. In so doing the operator can change the values of these parameters by pressing the БУttons <(> and <(>. The input values will be accepted as the working values and stored SRAM only after the operator has pressed the БУtton “Entry” (see item 3.8.)

3.7.20 The end of the operating cycle. Transition to bl.1.11.
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By means of keys <(>and <(> it is necessary to enter the value of the old password. On completion of setting of the required value it is necessary to press the key <Enter>.

If the old password was entered correctly, an invitation will be issued to enter a new password. The new password is entered in a similar manner, by means of keys <(> and <(>. On  having entered the new password it is necessary to press the key <Enter> for acceptance of the entered value as the working one. To abandon the change of a password it is necessary to press the key <Add>.

If the old password was entered wrongly, a message “Wrong password” will be displayed, and also an alarming audio signal will be given, followed by the return to the previously set mode.
3.9.10 Archive data handling
This mode is designed to review the accumulative archive of Uout  and  Iout (Iload), as well as to change its parameters, such as the values recording period and  the archive size.

The archive represents a circular БУffer which contains the records including the date, time and the effective values of  Uout  an Iload.

If the archive is empty, then on entering this mode the following message appears on the indicator screen:

	ARCHIVE IS MISSING
	- current mode

	
	


If the archive contains at least one record, then on entering this mode the following message appears on the indicator screen:
	ARCIVE: 24.08, 10:34
	- current mode, date and time of recording

	Uout=29.1kV, Iload=3.24А
	- archived parameter values



By means of keys <(> and <(> the archive can be scrolled up an down.

To change the archive parameters it is necessary to press the key <(>.
Hereupon the following message appears on the indicator screen:
	ARCHIVE:
	- current mode

	Period=10, Size=50
	- values of the recorded parameters.




It is recommended to set the maximum size equal to 99 and the period equal to 15 min.

One of the parameters (period or size) is displayed blinking. The blinking parameter can be changed by means of keys <(> and <(>. By pressing the key <(> it is possible to change the variable parameter. On completion of setting of the preset 
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On pressing the key <(> occurs the change of the variable parameter. On completion of setting of the date and time it is necessary to press the key <Enter> to accept the input values as the working ones. To abandon the change it is necessary to press the key <Add>.

3.9.8 Input of the control ubit БУ network number
In this mode the following message appears on the indicator screen:

                                                    -  current number
By means of keys <(> and  <(> it is possible to change the flinking parameter. On completion of setting of  БУ number it is necessary to press the key <Enter> to accept the input values as the working ones. To abandon the change it is necessary to press the key  <Add>.

3.9.9 Change of the password
The password restricts access to the change of the preset operating parameters of IPM (see item 4.2). The password represents a three-digit decimal number from 0 to 999. It is possible to abandon the password protection. For this purpose it is necessary to set a password zero value.

If the password protection has been abandoned (a zero password value has been set),  the indicator screen has the following appearance:

	Password change: <Enter>
	- current mode


In this case to change the password it is necessary to press the key <Enter> . Hereupon on the indicator screen will appear the invitation to enter the new password:

	Enter the new password
	- current mode

	000
	- variable password value


By means of keys <(> and <(> it is possible to change the password value. On completion of setting of the required value it is necessary to press the key <Enter> to accept the input values as the working ones.  To abandon the change of password it is necessary to press the key <Add>.

If not a zero password was set earlier, then the indicator will have the following appearance:
	Password change: <Enter>
	- current mode

	and the former password
	


On pressing the key <Enter> will be displayed the inquiry message of the former pasword:
	ENTER THE PASSWORD
	- current mode

	000
	- variable value
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3.7.21  Emergency stop ( bl.1.21 )

The procedure is as follows:

- disconnection of  the interposing relay (IMP power dump);

- deactivation of the thyristor controlled signals;

- recording the emergency time and its cause.

3.7.22 Emergency indication ( bl.1.22 )

To this end effected are the intermittent light signal injection and a display on the indicator screen of  the blinking message containing the protection actuation time and the cause of the emergency.

	EMERGENCY: 01.10, 19:30
	- protection actuation date an time

	LOAD SHORT CIRCUIT
	- cause of the emergency


The display line “cause of the emergency ”may contain the following messages:

- “Oil T”;

- “GB”;

- “Load SC, Ctr=XX ”;

- “IMP SC”;

- “Rupture of thyristor”;

- “Thyristor unpriming”;

- “Surpassing of  Iprim.”;

- “Surpassing of Ctr=ХХ”.

3.7.23 Waiting for protection reset by the operator ( bl.1.23 )

The unit does not return to the operating mode until the operator presses the БУtton  <Protection reset>.  On its pressing occurs the transition to bl.1.3 and the work continues.  On the repeated actuation of one and the same protection the control unit  БУ switches off and the emergency cause is eliminated.
Do not press the БУtton «Protection reset» more than 2 times in sequence!
3.7.24 Supply disconnection ( bl.1.24  - 1.25 )

The supply disconnection is effected by switching over the toggle-switch in the position 0  <NETWORK> on the front panel of the control unit.
3.8  Display modes and the keyboard
3.8.1 Disposed on the front panel of the control unit БУ is the alphanumeric display. In the absence of the emergency it displays the current operating mode and the values of the operating parameters (fig. 3.1), and is also used to set the operating parameters. In case of the emergency displayed on the indicator screen is a blinking message specifying the origin time and the cause of the emergency. The message blinking is accompanied  by switching on the light signal.
3.8.2 To control the operation of БУ use is made of the functional keyboard  having 16 keys (fig. 3.2.).
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Fig. 3.2. Functional keyboard of the control unit БУ
3.8.3 The purpose of some keys may change depending on the БУ, operating mode, БУt in most cases the keys perform strictly determined functions:

- the group of grey-coloured keys is used to control the display mode and to activate the parameters for their changing:


      - calling Uout and  Iload values to the indicator  
                   On pressing this key displayed are the effective values of  Uout and Iload

                    -  calling  and Iprim values (effective values) to the  indicator 
 -  change of Uout and Iload values display mode (peak/effective)

- calling Ut parameter to the  indicator with a view to change it 


  - calling K parameter to the  indicator of with a view to change it 


               -   -  calling B parameter to the  indicator of with a view to change it

                   -  calling Iclamp  parameter to the  indicator of with a view to change it 
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3.9.5 Review of current values
In the operating mode it is possible to display on the indicator screen the current values of the IPM main parameters:
- the effective and peak values of the output voltage Uout.;

- the effective and peak values of the output current Iload (load current);
- thyristors current switching angle (;
- the effective value of the primary current of IPM.

To display on the indicator screen the required parameter it is necessary to press the corresponding key on the keyboard. Change of the display of the effective and peak values is effected by pressing the key <Peak/Effect.>.

3.9.6 Additional modes
The selection of the additional modes is effected by the consecutive pressing the key <Add> until entering the required mode occurs.
There exist the following additional modes:

- limitation of the maximum thyristors opening angle;

- short circuit load protection;

- idle run protection;

- thyristors unpriming protection;

- защита по пробою тиристоров;

- Iprim. surpassing protection;

- archive;

- signal AFD;

- signalization «Water in EDH»;

- current program version;

- date and time;

- БУ network number;

- change of a password;

- on-off time ratio;

- limiting breakdown current in EDH;
- angle current measurement.

3.9.7 Setting the current date and time
In this mode the indicator has the following appearance:
	DATE AND TIME
	- current mode

	01.09.98, 15:03
	- current date and time


One of the date and time constituents (day, month, year, hour or minute)  is displayed blinking. By means of keys <(> and <(> it is possible to change the value of the blinking parameter. 
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Further pressings repeat the lines cycle.
On the first pressing of the key «→» displayed on the bottom line will be one current operational draining control mode. All in all provision is made for four draining control modes:

1 mode – draining mode in accordance with changing of voltage on the bottom electrode.

2 mode – draining mode in accordance with URUF (by pressure transducers).

3 mode – mixed mode functions as follows. In operation of БУ of the bottom electrode in a current limiting mode the draining of water is effected in accordance with the change of voltage on the bottom electrode.
As soon as БУ passes into the output voltage stabilization mod, and the condition Iload – Iclamp. > 0,04А, the draining of water is effected according to URUF.

4 mode – drain valve manual control mode. Current Iafd is set forcedly.

The water draining control modes switching is effected by means of keys «↑» and «↓».
On the secon pressing of the key «→» displayed on the bottom line will be:

The change of the parameter is effected by keys «↑» и «↓».
When pressing the key «→» for the third time, displayed on the bottom line will be:

The change of the parameter is effected by keys «↑» и «↓».
3.9.4 Starting the unit
The start-up of the unit is effected by pressing the key  <Start>. In doing so effected is the connexion of relay energizing the IPM,  next is a control pause for  5 seconds, whereupon, in the absence of the emergency situation signs, is effected the  entry into the operating mode with a cyclic generation of control pulses sent to the IPM thyristors.
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-  calling Ctr.max parameter to the  indicator of with a view to change it 


                    -  calling the additional modes (see section .4.4)

     - the group of white keys is designed to change the values of the prescribed parameters.

                     -  keys used to increase and decrease the parameter value
 

                      -  auxiliary key to select a variable parameter
 -  group of keys with a red frame:


    -  key for a changed parameter entry

   -  key for start-up of the control unit operating mode 

      ( IPM control )



                      - key for IPM control manual stop

 - key for continuation of  БУ operation after the receipt
   of the alarm message
3.8.4  Alarm system
In case of operating troubles БУ generates the alarm messages by way of a blinking inscription on the indicator screen and a light signal and furnishes the information on the character of the current troubles, as well as on the emergency origin time (see bl. 1.21.).

In case of decrease of Uout < 2,5kV and Iload = Iclamp. the red LED on the front panel starts blinking, informing about the increase of the water level or the watering of emulsion in EDH. At 0 < Uout < 1,3kV the blinking frequency grows up. The constant LED glow corresponds to actuating of any protection.
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3.8.5 Alarm system operation principles
In case of emergency the IPM control signals, including the energizing signal, are abandoned. The normal operation of the unit is possible only after elimination of the emergency cause, upon pressing of the key  <Protection reset>.

3.9 Operation procedure
3.9.1 Start-up. To start-up БУ it is enough to switch on power supply,  for which purpose it is necessary to set the power supply switch on the front panel of the control unit БУ in position 1. It is possible to control the power connection by the glow of the indicator high lighting. After switching on power supply of БУ and completion of the software loading process (aboiut 10 - 15 sec.) on the indicator screen appears a message “READY FOR START-UP”. This gives evidence of the unit readiness for operation.

3.9.2 Setting of the operating parameters
After the unit is ready for start-up the operator can review and, if necessary, change the values of the operating parameters, such as  Ut, Iclamp., B, Ctr.max.

The operating procedure necessary to change the parameters values depends on whether the password for access to changing the operating parameters has been set or not.
In case that the password has not been set, it is necessary to proceed as follows:

- call to the indicator the required parameter with the help of the corresponding key;
- change the value by keys  <(> and <(>;
-  press the key <Enter>.

On pressing the key <Enter> the input value is accepted as a working one.

In case that the password for access to changing the operating parameters has been set, the procedure  becomes somewhat longer:

- - call to the indicator the required parameter with the help of the corresponding key;
- press the key <(> or <(>.

- in response to the inquiry enter the digital password using the keys <(> and <(>.

- press the key <Enter>.
If the password has been set correctly, desplayed on the indicator screen will be again the prescribed parameter, and it will be possible to proceed to performance of the next steps. If the password has been set wrongly, then will occur the return to the display mode set  before calling the parameter to be changed.
- change the parameter value by keys <(> and <(>;
--  press the key <Enter>.

On pressing the key <Enter> the input value is accepted as a working one.
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Note: The change of the operating parameters can be also effected after the unit start-up in IPM operating control mode. 

3.9.3 Review and setting the parameters URUF-06 (see Addendum E)
After switching on БУ-02 and appearance on the indicator screen of a message «READY FOR START-UP” press the key « К ».

The following message will appear on the indicator screen:


where:   h water – water head in a processing vessel (the height between the centers of the 1-st and the  3-rd  flanged separator elements plus С);

I 2 – current from the transducer measuring the water level;

I 1 – current from the transducer measuring the oil density.

On the consecutive pressing of the key «→» the bottom line changes for:


1-st pressing

2-nd pressing

3-rd pressing

4-th pressing

5-th pressing

6-th pressing
            …
Next on cycle follows the repetition. By means of the keys «↑» and «↓» the it is possible to change th blinking parameters.

The eighth pressing of the key «ADD» displays:


On the consecutive pressing of the key «↑» (or «↓») the bottom line displays:

1-st pressing
2-nd pressing
3-rd pressing
4-th pressing
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