EIP Electrotechnical Company Ltd
11A, K.Marx str., Aleksin, Tula Region, 301363

Russia

Tel. (fax) 8 (48753) 4-99-52

Moscow

Tel.8  (495) 926-10-80 (217)
_________________________________________

EIP Electrotechnical Company Ltd
TECHNICAL SPECIFICATION
AND OPERATION MANUAL
СПЭ 02 ТО

Electric Dehydrator
Feed System

СПЭ 02

2

19
18
Contents
	1
	Purpose.......................................………………………………….
	4

	2
	Basic Specifications.................………….................……………..
	4

	3
	Compounds.................................................................…………….
	5

	4
	Structure and functioning of СПЭ and its component parts...........
	5

	5
	Explosion protection........................... .....................……………...
	11

	6
	Locating and mounting.……………................…………………...
	11

	7
	General instructions and safety precautions..........……..................
	12

	8
	Maintenance............................…………………………………….
	12

	9
	Preparation for operation………………………………………….
	12

	10
	Common troubles and remedies.......................................…………
	12

	11
	Storage and transportation regulations...............…………………..
	14

	 Annex А
	Electric dehydrator feed system.

Connection layout СПЭ 02 Э4…….............................
	15-16

	 Annex B
	Electric dehydrator feed system.
Equipment compound and location УРУФ-06…........
	17

	


3
1  Purpose

1.1 Electric Dehydrator Feed System (hereinafter СПЭ) is designed for feeding processing installations (electric dehydrators, electric coalescers etc.) with high AC voltage.

СПЭ includes various electric equipment, including explosion proof units – high-voltage power supply (ИПМ) with explosion protection marking 2ExоIIT6 as well as teflon feed-through insulators ИПФ-25 (ИПФ) with explosion protection marking ExsIIAU etc.

1.2 СПЭ provides:

- feeding technological load with high voltage;

- trouble-free operating in case of short circuits;

- output voltage smooth control;

- automatic interface regulation in electric dehydrator;

- cutting off ИПМ under additional requirements stipulated by the load type.

1.3. Operating conditions are as follows:

For ИПМ, ИПФ, APR converters:

- ambient temperature from -600С to +400С;

- environment, containing dust, splashes of water, vapours of oil-products;

- climatic version УХЛ1 according to GOST 15150 and GOST 15543;

- may be applied in explosion hazard zones of В-1а, В-1г grades.

For БУ:

- ambient temperature from -100С to +400С;

- relative air humidity – 80% at 270С.

2  Basic Specifications
	2.1 ИПМ is fed by two phases of three-phase circuit:

- voltage, V

- frequency, Hz
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	2.2 Control unit (БУ) feed:

- voltage, V

- frequency, Hz
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	2.3 Maximum ИПМ output voltage, alternating, 50 Hz frequency, actual value, kv
	15.0

	2.4 Output voltage range, kv
	(0,1 -1,0)   Umax

	2.5 Maximum load current, А:
- ИПМ-25/15

- ИПМ-25/22

- ИПМ-15/15

- ИПМ-9/15
	1,5

0,9

1,0

0,6


2.6 Basic specification of other electric equipment, СПЭ consists of, are listed in data sheets of correspondent system assembly units (components).

3  Compounds
3.1 The equipment compounds are listed in Table 1.

Table 1

	Item No
	Description
	Main design drawings designation
	Quantity
	Notes

	1
	High-voltage power supply:

ИПМ-25/15

ИПМ-25/22

ИПМ-15/15

ИПМ-9/15
	ИП 02.00.00.000

ИП 02.00.00.000-01

ИП 02.00.00.000-02

ИП 02.00.00.000-03
	1÷2
	For

ЭДГ with one- or two-electrodes system 

	2
	Control unit БУ-02
	ЭИП 08
	1÷2
	

	3
	Teflon feed-through insulators ИПФ-25
	ЭИП 16
	1÷2
	

	4
	Switching and protection unit

БК-1

БК-2
	БК 1.00.00.000

БК 2.00.00.000
	1
	As required by the customer

	5
	Indicator board (as applicable)

ЩС-1

ЩС-2
	ЩС 1.00.00.000

ЩС 2.00.00.000
	1
	

	6
	Interface level regulating device УРУФ-06
	ЭИП 31
	1
	


4  Structure and Functioning of СПЭ and its Componen

    Parts
4.1 СПЭ includes ИПМ-25/15 (ИПМ-25/22, ИПМ-15/15, ИПМ-9/15) and control unit (БУ), which may be installed at a distance of 300 m from ИПМ. Connection layout СПЭ 02 Э4 is given in Annex А.

5
Teflon feed-through insulators is designed for high output voltage input from ИПМ into electric dehydrator.
High output voltage is formed in ИПМ by step-up transformer. The output voltage is regulated by angle of thyristors activation, included into primary circuit of step-up transformer. Signals for thyristors activation come from БУ. ИПМ output voltage is set onto БУ. БУ digital indicator shows actual values of ИПМ output voltage and current.

High voltage at ИПМ output may be cut off by switching БУ off or in case of operation of the following protections:

- short circuit under load;

- short circuit in step-up transformer windings;
- ИПМ oil heating up to more than 800С;

- gas blanket in electric dehydrator;

- thyristor breakdown,

the cause of accident being indicated on БУ front panel and warning lights being on.
4.2 Electric dehydrator feed system operation.
4.2.1 СПЭ electric equipment is connected in accordance with connection layout, given in Annex А. ИПМ is powered via starting switch of ПМЛ-4100 type, which is installed into power commutation unit. Starting switch is switched off by БУ via switching and protection unit.

After БУ is switched off (should no protections operate) ИПМ is powered and at its output high voltage is formed for some seconds in accordance with the one preset at БУ.

4.2.2 БУ operational procedure, should it be switched off less than 2 months.

Starting operation:

To start БУ operation it should be powered by switching БУ feed switch on the front panel into position 1. The power may be controlled by light indicators.

In 10-15 seconds after powering БУ indicator shows «ГОТОВ К ПУСКУ [READY FOR OPERATION]». That means the control unit is ready for work.
Starting up the unit.

To start-up the unit, press <ПУСК [START]> button. It activates relay supplying power to ИПМ, then there is a verificatory 5-seconds pause, followed by starting the operating mode with the supply of actuating pulses onto ИПМ thyristors.

6
Addendum А

 (mandatory)
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11  Storage and transportation regulations
11.1 The electric equipment of electric dehydrator feed system shall be transported and stored according to the requirements specified by corresponding sections of Technical Specification for each item.
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4.2.3 БУ operational procedure, should it be switched off for more than 2 months.

Technical Specification and Operation Manual for control unit specify the sequence of operations for preparing the control unit for starting-up, presetting operating parameters, emergency protections, actual date and time (see ЭИП 08 ТО Section 3).

Note. For processing installation with two-electrode system set the parameters listed in Table 2 for upper and lower ИПМ electrodes.
Table 2

	Parameter
	Electrode

	
	Upper
	Lower

	Task voltage (Uз)
	4,8 kV
	4,5 kV

	Clamping current (Iогр)
	1,0 А(0,5А)  
	1,0А(0,5А)

	Index
	
	

	Accessory parameter (В)
	5
	5

	Transformation ratio, maximum (Ктр.max)
	60
	60


Parameters for ИПМ-15/15, ИПМ-9/15 are given in brackets.

ATTENTION! Task voltage (Uз) should not exceed 7,5 kV.

4.2.4 БУ operational procedure in case of УРУФ-06 functioning.
Viewing and setting the parameters (see Annex B)
4.2.4.1 Turn БУ-02 on. After indicator shows “Ready for operation” , press «К» button.

The indictor will show:

	h water = хххх mm
	I 2 = хх.хх mА

	Oil density = х.ххх
	I 1 = хх.хх mА


where:       h water – water column height in process vessel (height between centers of the 1st and the 3rd separation flanges plus С);

I 2 – current from converter, measuring water level;

I 1 – current from converter, measuring oil density.

4.2.4.2 Pressing « → »button switches the lower line as follows:
	1st press
	Н between 1-3 хххх mm
(distance between centers of the 1st and the 3rd separation flanges)

	2nd press
	Min. oil density х.ххх

	3rd press
	Water density хххх

	4th press
	К1 = 1.000

	5th press
	К2 = 1.000

	6th press
	С=150 mm
(distance between bottom and center of the lower (3rd) separation flanges)
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Then the cycles is repeated. «↑» and«↓» buttons switch blinking parameters.

4.2.4.3 Pressing «ДОП» button 8 times displays:

	АРФ signal хх.хх mА

	Module 0…20 mА for 4…20 mА


4.2.4.4 Pressing «↑» (or «↓») buttons switches the lower line as follows:
	1st press
	Module 0…20 for 0…20 mА

	2nd press
	Module 4…20 for 4…20 mА

	3rd press
	Module 0…20 for 0…5   mА

	4th press
	Module 0…20 for 4…20 mА


The cycle is repeated by further pressing.

4.2.4.5 Single pressing of «→» button will indicate current mode of drain control. The re 4 modes of drain control:
1st mode – drain mode according to the voltage changes on the lower electrode.

2nd mode – drain mode according to УРУФ (according to pressure sensor).

3rd mode – combined mode.

If control unit of the lower electrode is run in current limitation mode the water is drained in accordance with voltage changes on the lower electrode.
As soon as БУ passes to output voltage stabilization mode and the Iн–Iогр>0,04А condition is met, the water is drained through УРУФ.

4th mode – drain valve manual control mode. Current percentage Iарф is set compulsively.

«↑» and «↓» buttons switch water drain control modes.

Double pressing the «→» button in the lower line indicates:

The parameters are changed by pressing «↑» and «↓» buttons.

Triple pressing the «→» button in the lower line indicates:


The parameters are changed by pressing «↑» and «↓» buttons.
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	3 Operation of «Unability to actuate the thyristor + or – » protection
	3.1 Wrong connection of external circuits
	3.1.1 Check and correct the connection errors

	4 Operation of «Short circuit under load» protection
	4.1 High-voltage connection cable breakdown
	4.1.1 Disconnect the cable from ИПМ, use megger. Should breakdown be detected – replace it.

	
	4.2 Feed-through insulator breakdown
	4.2.1 Disconnect high-voltage cable from ИПФ-25.

Inspect inner teflon surface. Should carbon deposits or damages be detected – replace the insulator. 

	
	4.3 Short circuit in installation
	4.3.1 Determine through the feed-through insulator electrode resistance to case. Resistance in the oil-filled plant with faultless suspended insulators should be within the range 5÷30 kО.

Eliminate the cause of the short circuit

	
	4.4 Low electric strength of oil in ИПМ.
	4.4.1 Check electric strength of oil. Should it be less than 30 kv – replace oil in ИПМ. Should it be lower than 15kV – drain the oil, dry ИПМ and fill with new oil.

After filling with the new oil control its electric strength. 

	5 Operation of «Exceeding of transformation ratio, Ктр max» protection of any ИПМ
	5.1 Short circuit in high-voltage winding of transformer in ИПМ
	5.1.1 Replace transformer winding in ИПМ
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7  General instructions and safety precautions
7.1. When operating СПЭ the requirements of chapter 3.4 “Electric Installations in Explosion Hazard Zones”, Consumer Electric Installations Operating Rules, technical specifications for each item as well as the present Technical Specification.

8  Maintenance
8.1 The electric installations of electric dehydrator feed system shall be maintained according to the requirements of corresponding sections of technical specifications for corresponding component parts of the system.
9  Preparation for operation
9.1 Check the compliance of connections with the layout in Annex 1.

9.2 Check the compliance of Uз, Iогр, К, B, Ктр max parameters values with the ones given in data sheet for СПЭ 02 ПС after commissioning is finished.

ATTENTION: ИПМ of the lower and the upper electrodes should be in phase opposition. Should ИПМ be turned on correctly, Iн value after turning on one ИПМ should increase when turning on another ИПМ.

To avoid ИПМ breakdown Iогр value should not exceed 1,5А.

9.3 ИПМ is switched off by pressing «СТОП [STOP]» button and turning БУ switch into «0» position.

10  Common troubles and remedies
10.1 Common troubles and remedies are listed in Table 3.

Table 3

	Trouble description
	Possible cause
	Remedy

	1 Operation of any protection immediately after starting up ИПМ
	1.1 Wrong connection of external circuits, sensors
1.2 Wrong setting of operation parameters
	1.1.1 Check and correct the errors in connecting external circuits or sensors
1.2.1 Check and set correct values of operation parameters.

	2 Operation of «Thyristor breakdown +, -» protection in any ИПМ
	2.1 Thyristor breakdown «+» or «-».
	2.1.1 Replace damaged thyristor in accordance with ИПМ.
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4.3 Automatic «oil-water» interface level regulation in electric dehydrator on the basis of pneumatic controller.

4.3.1 For automatic «oil-water» interface level regulation in electric dehydrator connect analog output of ИПМ control unit of the LOWER electrode to the pneumatic control station (Figure 1).

4.3.2 Set on ИПМ БУ of the LOWER electrode the analog current signal range 0...5, 0...20, 4...20 mА corresponding to electropneumatic converter (see items 4.2.4.3, 4.2.4.4 of the present Technical Specification).

For this purpose perform the steps 4.2.4.3, 4.2.4.4 of the present Technical Specification.
4.3.3 Check and, if necessary, correct operation parameters of ИПМ of LOWER and UPPER electrodes in accordance with Table 2.

4.3.4 Choose “P [manual]” operation mode on pneumatic control station as well as maximum response. Close drain valve.

	БУ

Lower electrode
	4...20 mА
	ЭП

variable
	0,2...1 kg/cm2
	Variable
	Pneumatic proportional-integral device ФР0091

(ПР3.31М1)

	
	(0...5, 0...20mА)
	
	
	Pneumatic control station 
ФК0071 (ПВ10.1Э)
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	Actuator


Figure 1. Automatic «oil-water» interface level regulation in electric dehydrator on the basis of pneumatic controller
4.3.5 Supply operating expenses of the product and washwater on electric dehydrator according to technological operation mode.

4.3.6 Pore the required amount of water into electric dehydrator (lower tap – water, the second tap – emulsion).

4.3.7 Set drain valve control mode on the control unit (see item 4.2.4.5 of the present Technical Specifications).

4.3.8 Switch from “P” to “A” mode on the control station. Set drain valve opening to 30-40% with the values setting regulation.
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4.4 Automatic «oil-water» interface level regulation in electric dehydrator on the basis of automatic controller.

4.4.1 Automatic «oil-water» interface level regulation is provided by ИПМ of the LOWER electrode. For this purpose connect БУ analog output to the corresponding analog input of electronic regulator with manual control unit (see fig. 2).
	БУ

Lower electrode
	4…20 mА Х1 (variable)
	Electronic regulator
	Actuator

	
	(0…5, 0…20mА)
	
	


Fig. 2. Automatic «oil-water» interface level regulation in electric dehydrator on the basis of automatic controller
4.4.2 Set on ИПМ БУ of the LOWER electrode the analog current signal range 0...5, 0...20, 4...20 mА corresponding to electronic regulator (see items 4.2.4.3, 4.2.4.4 of the present Technical Specification).

For this purpose perform the steps 4.2.4.3, 4.2.4.4 of the present Technical Specification.
4.4.3 Check and, if necessary, correct operation parameters of ИПМ of LOWER and UPPER electrodes in accordance with Table 2.

4.4.4 Choose “P [manual]” operation mode on electronic control station with manual control unit as well as maximum response. Choose regulation rule ПИ, coefficient of proportionality (Кп), integration (Ти) and peaker (Тд) time constants.

4.4.5 Supply operating expenses of the product and washwater on electric dehydrator according to technological operation mode.

4.4.6 Pore the required amount of water into electric dehydrator (lower tap – water, the second tap – emulsion).

4.4.7 Set drain valve control mode on the control unit (see item 4.2.4.5 of the present Technical Specifications).

4.4.8 Switch from “P” to “A” mode on the control station. Set drain valve opening to 30-40% with the values setting regulation.
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5  Explosion Protection
5.1 СПЭ explosion protection is provided by using ИПМ-25/15, ИПМ-25/22, ИПМ-15/15, ИПМ-9/15 high-voltage power supplies and ИПФ-25 teflon feed-through insulators, which may be located in В-1а, В-1г zones as well as ones having explosion protection category 2ExоIIT6 and ExsIIAU respectively.

Using high-voltage line cables in power supply system for connecting ИПМ and ИПФ provides complete absence of open conductive parts at a high potential.

Detecting means of pressure difference APR-2200 УРУФ are designed intrinsically safe (0Ехia IICT4 X design).

6  Locating and Mounting

6.1 СПЭ Э4 connection layout is given in Annex А.
6.1.1 When mounting СПЭ «Electric Installations Arrangement Regulations», Technical Specifications and Operation Manuals for each item as well as  present Technical Specification should be followed.
6.1.2 БУ is mounted in control room on a board at a distance of not more than 300 meters from ИПМ. Switching and protection unit – behind the board at a distance not exceeding 5 meters from БУ. The control room is also equipped with S2Ex-Z-24 intrinsic safety barriers and ZL-24-08 УРУФ power box.

6.1.3 ИПФ-25 is mounted according to the requirements of the correspondent section of technical specification (see section 5 ЭИП 16 ТО).

6.1.4 High-voltage power supplies are installed in strict accordance with the requirements of Section 6 «Locating and Mounting» of technical specification for ИПМ, at a distance not exceeding three meters from the place of standard installation of ИПФ-25 wall entrance insulator.

6.2 Explosion safety provision during mounting.
6.2.1 ИПМ and ИПФ-25, as well as APR-2200 converters should be located in the zones according to the section «Purpose» of Technical Specification or operation Manual for particular product. Before mounting each component should be thoroughly inspected. When mounting the explosion protection marking should be carefully inspected. Cases, inspection window and insulation between the cover and the tank should not be damaged.

6.2.2 ИПМ and ИПФ-25 should be grounded. The resistance of grounding should not exceed 4 Ohms.
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