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1  Designation
1.1 High voltage power supply IPM -25/15, IPM-25/22, IPM-15/15,

IPM-9/15, (further referred to as IPM) is designed for supplying  technological installations with high voltage with frequency 50 Hz.

IPM consists of high voltage power supply in explosion proof execution and high voltage connection cable.
1.2. IPM has “high level of safety against explosion” (2), provided by ‘oil-filled casing” (o) according to GOST P51330.7-99, has antiblast labeling 2ExоIIT6 and can be operated in highly explosive area of class В-1а, В-1g.

The casing for IPM is made with protection level IP66 according to GOST 14254-80.

1.3. Operation conditions are the following:

- ambient temperatures between – 43 °С and +40 °С;

- environment containing dust, water splashes and vapors of oil-products.

- climatic performance and placement category UHL1 according to GOST 15150-69 and GOST 15543-70.
2  Technical data
2.1 Basic technical data are provided in table 1.

Table 1
	Parameter name
	Nominal parameters

	
	IPM-25/15
	IPM-25/22
	IPM-15/15
	IPM-9/15

	1 Feeding of IPM is carried out from 2 phases of 2phase AC network:

Frequency, Hz
Voltage, V
	50±1
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	2 Maximum output voltage, alternating with frequency 50Hz, present value, kV
	15.0
	22.0
	15.0

	3 Maximum load current, present value, A
	1.5
	0.9
	1,0
	0,6

	4 Output voltage range, kV
	(0,1-1,0) Umax

	5 Nominal output capacity, KW, not more than
	25.0
	25.0
	15.0
	9.0

	6 Dimensions of high voltage power supply, mm
	596х416х1075

	7 IPM weight without oil, kg
	160
	160
	150
	150

	8 Volume of the filled oil, L
	100
	100
	105
	105


3  IPM content
3.1 IPM content is given in table 2.

Table 2
	Name
	Designation of the main engineering document


	Nr..
	Remarks

	1 IPM-25/15
  IPM -25/22

  IPM -15/15

  IPM -9/15
	  IP 02.00.00.000

  IP 02.00.00.000-01

  IP 02.00.00.000-02

  IP 02.00.00.000-03
	1
	

	2 High voltage connection cable
	  IP 01.80
	1
	


4  Design and functioning of IPM and its parts
4.1 IPM consists of high voltage power supply and high voltage connection cable.

IP has the following construction:

Load-carrying welded casing with electrical elements placed on it is dropped into oil-filled rectangular tank with a drain hole. The tank can be fixed tight on the operation site.

Overall and mounting dimensions are provided in Exhibit C. In the lower part of load-carrying frame high voltage power transformer is installed.

In the upper part of the frame there is a temperature relay.

On the upper part of the cover there are:

- dehydrator plug with silica gel;

- high voltage input, consisting of two inserted into each other block and cable part cartridges. The high voltage electrical contact is lower than the oil level;

-terminal socket, closed with the cover having enclosed cable entries (see Exhibit B, page 2).

All assembly units installed on the cover have rubber sealing.

There is a rubber sealing between the cover and the flange.

4
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12
4.2 Design and functioning of high voltage power supply.

4.2.1 Principle electrical diagram for the high voltage power supply is provided in Exhibit A.

4.2.2 The supplying voltage through  thyristor V1, V2  is transferred to initial wiring of the step-up transformer T3, which forms the high voltage. The value of input voltage can be adjusted by means of variation of angle of  unblanking thyristors V1, V2. The signals for unblanking thyristors are transferred from control unit. The signal is taken from resistor R2, which is related to load current. The resistance of the shunt is 1 Ohm.

On resistors R3- R8 there is a voltage divider with the division index =  1000, the lower shoulder of the division divider нижнее R8=24 kOhm. The current transformer T1 is connected consequently with the initial wiring T3 and is bridged with resistor R1=3,9 Ohm. Thermo relay К1 starts functioning when the temperature of oil reaches 80 оС.
5  Provision of permissibility
5.1 The permissibility of IPM is provided by “oil-filled casing” according to GOST P51330.7-99 which is reached by means of the following:

- submerging of non-isolated current-carrying parts of IPM into в dielectric liquid , the level of the latter must be maintained according to the mark on the inspection hole;

-  limiting the temperature of outer surfaces of IPM and upper oil layer to 80 C, permitted by GOST P51330.0-99 for T6 temperature class equipment;

- providing degree of protection against environmental factors  for IPM casing not lower than IP66 according to GOST 14254-80;

- using oil-proof sealing gaskets and using wires and cables with copper core;

- sealing cables (wires) in plugs with rubber rings and pressure nuts. The sealing must be implemented as thoroughly as possible;

- using inner and outer earthing contacts of IPM casing;

- electrical protection, switching off IPM when short circuits occur in IPM or in the load;

- stopping of two bolts, fixing the cover to IPM casing;

warning sign on the cover of the IPM input unit “Open when switched off”, labeling of antiblast protection 2ExoIIT6 and signs of antiblast protection IP66.

The drawing of antiblast devices is provided in Exhibit B.

5
6  Placement and mounting
6.1 Placement and mounting
6.1.1 The principle electrical diagram is provided in Exhibit A.

6.1.2. When mounting IPM it is necessary to observe “Rules for designing electrical installations” and present technical description.

6.1.3. IPM should be installed in immediate vicinity of the load. The high voltage connection cable should be at least 3 m in length.
6.1.4 Switching units for voltage relief of IPM must be taken into consideration when the electrical installation is designed or mounted.

6.1.5. Overall and mounting dimensions of the high voltage power supply are provided in Exhibit C. When IPM is  mounted on site it is possible to use channels of corresponding sizes instead of angles.

6.1.6. IPM is mounted on site in such a way that the oil filling indicator and the drain hole on the tank were oriented on the servicing site for convenience, and the drain hole must have free access.

6.2 Provision of antiblast safety at mounting

6.2.1 IPM must be installed in areas described in “Designation” section. Before mounting the power supply must be thoroughly inspected. During the inspection pay special attention to antiblast labeling, absence of damage on the casing, inspection hole and sealing of cover-casing connection.

6.2.2. Connection of aluminum-cored cable to IPM contacts (terminal box) is prohibited.

6.2.3. IPM must be earthed. The earthing system is  – TN-C. After mounting works  check the electrical safety means, the resistance of the earthing device must not exceed 4 Ohm.

7  General directions and directions on safety measures

7.1 When operating IPM it is necessary to observe chapter 3.4. “Electrical installations in highly explosive areas”, operational code for electrical installations and present technical description.

 7.2 Only personnel having at least 4th group on electrical safety and introduced into this technical description must be admitted to operation of the power supply.

7.3. During operation IPM must be inspected monthly.

During visual inspection it is necessary to check:

- integrity of IPM casing;

- sealing and all fixing parts;

- antiblast protection labeling and a warning sign;

-condition of earthing;
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Exhibit A
(mandatory)
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-condition of cover sealing and incoming cables. The high voltage connection cable must not pop out or be loose in the seal assembly. The cable must be checked only when the IPM is disconnected from the network.

Attention!

Works on high voltage connection cable (connecting, disconnecting) must be carried out at the temperatures not lower than – 15 °С.

- oil level in IPM tank;

-absence of oil leakage;

 - during each monthly inspection the oil and the silica gel in dehydrator plug.

- take a sample of oil and check it for dielectric resistance. At disruption voltage less than 30 kV on a standard interval, disconnect IPM and replace oil.

Operation of IPM with defects is strictly prohibited!

7.4 If repair is necessary follow the guide “Explosion proof electrical equipment. Repair.”
7.5. During operation IPM must be earthed.

7.6. During operation observe “Safety rules for operating consumers’ electrical installations”.

Disconnect the high voltage connection cable not earlier than 5 minutes after the power supply was switched off.

8  Preparation works
8.1 After mounting of the power supply, transported from the manufacturer to the site, it is recommended:

- to take out the dehydrator plug, remove transportation rubber plug, to screw in the dehydrator plug in such a way that the sealing was hermetically sealed with the threaded joint;

to check the reliability of all bolted fixings, including the earthing connection.

8.2. The power supply arrives from the manufacturer filled with oil/ When preparing IPM for operation it is necessary to fulfill clause 8.5 of the present technical description. At positive result of oil test drain the excess amount of oil to the lower level of the inspection hole. 
7
8.3 If necessary (if the electrical\l resistance of oil is lost, after repair and maintenance works) fill IPM with transformer oil with the electrical resistance not lower than 40kV for the standard interval through the hole into which the dehydrator plug is inserted.

8.4 It is recommended to fill IPM with oil indoors. The temperature of the oil must be above 10 C, and the temperature of the IPM’s active part was higher than the oil temperature.

If the oil is filled in outdoors the weather must be steady and sunny and the humidity must not exceed 75%, avoid liquids transfer (rain, snow, mist).

The oil level must be at the lower mark of the inspection hole.

The interval between the oil filling and voltage transfer to the power supply must be at least 5 hours.

8.5. To take the oil sample from IPM and check it for electrical resistance, the minimum disruption voltage must be at least 30kV. 
8.6 Fill new silica gel into the dehydrator plug, and transformer oil must be filled into the plug cartridge to the circular cavity inside the cartridge.

8.7 During operation of IPM take samples of oil three times every month to find out the disruption voltage to prevent exudation of moisture from the insulation.

9 Possible defects and methods of elimination

9.1 The most probable defects and methods of elimination are provided in table 3.

Table 3.

	Name of defect
	Probable reason
	Method of elimination

	1 Switching off of the current protection system or blowing of the fuses. 
	1 Overload

	1.1 To lower the loading to the recommended value.

1.2. To lower the output voltage.



	
	2 External fault
	2.1 To eliminate the external fault 

	
	3 Inner damage of IPM.
	3.1 To disconnect the high voltage connection cable.

	
	8
	

	
	
	Check IPM in idle mode, at that  primary current and output voltage must meet the requirements of Technical Conditions.

	2 Uneven increased noise inside IPM

	1 Loosening of the fixing of certain parts and loosening of iron circuit coupling.
	1.1 To inspect the active part  and fix (tight) the corresponding connections.




10  Storage rules
10.1 Unpack IPM avoiding shocks observing safety precautions applicable for precision instruments. 

10.2. Store IPM in heated premises at the temperature above + 5 C and humidity below 80% in absence of acidic and other vapors having harmful impact on materials.

10.3. The warranty period is 6 months since the date of suooly. The date of supply is determined by the date of shipment date according to consignment document.

If storage period is more than 6 months, the power supply must be surveyed by the manufacturer before mounting. In this case the warranty is valid for 24 months since the date of supply.

11  Transportation
11.1 IPM should be transported by railway transport in covered trucks, by road transport in box cars and in general purpose containers at the temperature not lower than – 60C and not higher than + 50 C and humidity up to 98% if the temperature is + 35 C.

11.2. When IPM is placed and fixed in different vehicles exclude the probability of displacement and shocks.

11.3. Transportation must be carried out only in vertical position. It is PROHIBITED to transport IPM in bent or side position.
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