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1.0
INTRODUCTION

This handbook covers the OL3000/353/02 power supply, which is a special variant of the HiTek Power OL3000 range of precision high voltage supplies. It is housed in one chassis 3U high.

	2.0
	SAFETY INFORMATION


	2.1
	Safety Symbols
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	Caution:
	refer to equipment handbook

	
	
	
	

	
	
	Danger:
	risk of electric shock high voltage at power supply output.
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	Protective earth terminal.

	
	
	
	

	
	3 (
	3 phase


	
	

	2.2
	General

	
	

	
	This power supply is intended for indoor professional use only in a non explosive, non corrosive and mainly non conductive environment.  It is capable of producing hazardous voltages and so must be treated with respect.

	
	

	
	The product has been manufactured in an ISO9001 Quality Management approved facility to ensure continuity of the safety build standard.  It leaves the factory in a safe condition.


	
	It complies with the requirements of the Low Voltage Directive 73/23/EEC  by complying with EN61010 and is CE marked accordingly.  To ensure safety in its final application the power supply must be installed and used in accordance with appropriate safety standards eg. EN60950 or EN61010.  Wiring connected to the mains input connector and the earth terminal must satisfy the requirements of safety standards or national wiring regulations.

	
	

	
	To maintain continued safety of the product and to the operator it is important that the entire handbook is read carefully, paying particular attention to the safety guidelines presented in this section. The handbook should be read before attempting installation or operation of the power supply.

	
	

	
	If you do not fully understand the information given in the handbook do not use the power supply.  Contact HiTek Power or an authorised Agent for advice.

	
	

	2.3
	Safety Guidelines

	
	

	
	1)
	This power supply is capable of producing hazardous voltages, which under some circumstances may be fatal.

	
	
	

	
	2)
	It is recommended that the power supply is only operated by personnel who are familiar with high voltage and recognise the dangers it can pose.

	
	
	

	
	3)
	The power supply earth terminal and mains input cable must be connected to mains earth or other protective earth.  Failure to comply with this may result in the chassis acquiring a dangerous potential.

	
	
	

	
	4)
	Connection of the power supply mains input, output HV and user interface cables must be made in the following order:

	
	
	

	
	
	a)
	connect the power supply earth terminal to protective earth using a substantial conductor.

	
	
	
	

	
	
	b)
	connect the high voltage cable from the power supply to the load.  Connection is made via a poke-home connector. The screen of the cable is also connected via this connector, therefore the operator must ensure that the knurled nut is tight.

	
	
	
	

	
	
	c)
	connect the user interface lead.

	
	
	
	

	
	
	d)
	connect the mains supply.  

	
	
	
	


	
	5)
	Before removing or touching the high voltage output ensure that the mains supply is switched off and all high voltage parts are fully discharged.


	
	6)
	The mains input cable must be disconnected before disconnection of the earth terminal.

	
	
	

	
	7)
	The user interlock command is purely functional and must not be considered or used as a safety feature.

	
	
	

	
	8)
	The output high voltage cable and load must not be accessible to the user.  Ensure the equipment enclosure housing the power supply has suitable interlocks to prevent contact with the high voltage.  Ensure that the creepage and clearance distances between the high voltage output and the enclosure meet the requirements of a suitable safety standard eg. EN60950 or EN61010.

	
	
	

	
	9)
	The power supply should only be operated with the HV output cable connected.

	
	
	

	
	10)
	Ensure adequate ventilation of the power supply to ensure that possible ozone build up will be kept to a safe level.

	
	
	

	
	11)
	Operation with the cover removed exposes mains and other dangerous voltages.  This should only be attempted by qualified service personnel authorised by HiTek Power.

	
	
	

	
	12)
	There are no user serviceable parts in the power supply.  If the power supply fails to operate, it must be returned to HiTek Power or to an HiTek Power authorised service centre for repair.

	
	
	

	
	13)
	Do not use this power supply if it is damaged. Return to HiTek Power, or to an HiTek Power authorised service centre for examination.

	
	
	

	
	14)


	The power supply should only be used for the purpose for which it is designed and manufactured. Failure to do this may impair the protection provided by the power supply.


3.0
ELECTRICAL SPECIFICATION
3.1.
Performance

Input Voltage
187 to 229V 50/60Hz 3 phase.

Input Current
15A Maximum per phase.

Output Voltage
Two ranges, internally selectable:


1.5 to 30kV or 1.75 to 35kV, both continuously variable.

Polarity
Negative.

Output Current
0 to 75mA.

Line Regulation
Less than 30V change in output voltage for a 187 to 229V change in mains voltage.

Load Regulation
Less than 30V change in output voltage for a 100mA change in load current.

Ripple
Less than 30V peak to peak.

Transient Response
The output will recover to within 0.1% of its set value in less than 500ms after the removal of a short circuit.

Operating Temperature
0(C to +40(C.

Storage Temperature
-20(C to +85(C.

Humidity
Up to 95% relative humidity non-condensing.

Altitude
Sea level to 2000m.

Installation category
II

Pollution degree
2

Indoor use only

Protection
1/
Overtemperature


2/
Overvoltage


3/
Constant current or timed trip mode.

EMC
This power supply is intended for installation as a component part of a system. Basic EMC filtering is provided.  

3.2
Front Panel Controls and Indicators

Circuit Breaker
This disconnects 3 phase power from the supply in the event of an internal overload. It may also be used as power ON/OFF control. Power is connected with the breaker in the ‘UP’ position.

‘AC ON’ Lamp
White lamp illuminates when AC power is connected and circuit breaker is ‘ON’.

‘HV ON’ LED
Green LED illuminates when HV ON is enabled.

‘HV OFF’ LED
Yellow LED illuminates when HV OFF is enabled.

‘Remote’ LED
Yellow LED illuminates when remote control is enabled.

‘V Status’ LED
Yellow LED illuminates when voltage loop is in control.

‘I Status’ LED
Yellow LED illuminates when current loop is in control.

‘Inhibit’ LED
Red LED illuminates when internal trip circuitry inhibits output.

‘HV ON/OFF’ Switch
Rocker switch enables/disables HV ON function.

‘Remote/Local’ Switch
Rocker switch selects local or remote operation.

Voltage Meter
Analogue meter reads level of output voltage.

Current Meter
Analogue meter reads level of output current.

Voltage Demand
10-turn potentiometer sets level of output voltage.

Potentiometer

3.3
Remote Controls and Indicators

Via connector 7A9J1 on rear panel.

HV ON/OFF
Closing pins 8 and 9 enables ‘HV ON’.  Opening these pins disables ‘HV ON’.

Interlock
Closing pins 21 and 22 enables the ‘HV ON’ function.  Opening these pins disables the ‘HV ON’ function.

kV Demand
A positive signal on pin 10 with respect to pin 11 varies ‘HV OUTPUT’ where 9.5V = rated output voltage.

V MON
A 0 – 9.5V signal on pin 3 with respect to pin 12 indicates 0 – rated output voltage at the HV output.

I MON
A 0 – 9.5V signal on pin 14 with respect to pin 12 indicates 0 – rated output current at the HV output.

Shorting Bar Enable
Floating relay contacts between pins 18 and 19 close when HV ON is demanded to enable lifting of shorting bars.

HV OFF Indicator
Pin 15
)




)

HV ON Indicator
Pin   6
)




)

Remote Indicator
Pin 16
)




)
Status is true

Local Indicator
Pin   5
)
when pins are




)
low

Fault Indicator
Pin   4
)




)

V Status Indicator
Pin   1
)




)

I Status Indicator
Pin   2
)

Indicator 0V Return
Pin 13

3.4
Interface Connector Pin Number Allocation

Pin number allocation for interface connector 7A9J1 is as below, viewed on rear of unit.
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4.0
OPERATION OF THE POWER SUPPLY
4.1
Unpacking and Inspection

This product has been carefully packed to prevent damage during transit. When removing the product from the packaging, ensure that the power supply shows no evidence of rough handling and / or damage.

If evidence of damage is visible do not operate the power supply. Notify the carrier and keep the power supply and all packaging for warranty claims (see Repairs, section 6).

Accompanying the power supply should be


a) Handbook H1022189


b) Copy of the test results


c) High voltage output cable


d) 25way D-type connector including backshell


e) Mains input connector including strain relief and hood

If any of the above items are missing please contact HiTek Power.

The power supply should only be installed into equipment by professional and competent personnel who are aware of the hazards that high voltage power supplies can produce and are familiar with the wiring and installation requirements of the countries where the product is to be used. All users should receive appropriate operational training in the use of the product.

4.2
Mechanical Installation

The power supply is designed to fit in a standard 19" equipment rack.  When installed in this way, ensure that both rear panel fan and any air intake grilles have at least 100mm of free space around them to ensure an adequate supply of cooling air.

The weight of the power supply is approximately 25kg (55lb).

The front panel handles are provided solely to aid sliding the power supply in and out of the rack into which it is fitted within the host system. The handles are not intended to be used to support the entire weight of the power supply. Instead use appropriate lifting aids and lifting techniques when removing, replacing or carrying the power supply.

The power supply enclosure does not provide any environmental protection against the ingress of liquids.

4.3
Electrical Installation

Ensure connection of the power supply input and output cables are made in the order specified in the safety guidelines.

4.3.1
AC input

Three phase mains (208V / 15A) is applied to the unit via PL1 at the rear of the unit using the free mating socket provided.

Pin allocation to this socket is as below:


Pin 1

Phase 1


Pin 2

Phase 2


Pin 3

Phase 3


Pin 4

Ground

A neutral connection is not required and phase rotation is immaterial.

4.3.2
Earthing

Ensure the earth terminal on the rear panel of the power supply is connected to a reliable protective earth using heavy gauge multistrand cable and M6 crimp terminals. Please note that connections made to the earth terminal must be made in the order specified in Fig 1.

4.3.3 High voltage output
The high voltage output exits the power supply via the rear panel connector using the detachable high voltage cable supplied with the power supply. Ensure that the cable is securely fitted within the high voltage assembly and that the knurled nut is securely tightened before use.

4.3.4
User Interface

The user interface cable should be connected to connector 7A9J1 on the rear panel of the power supply. Details of the connections and pinouts are given in sections 3.3 and 3.4.

Please note: for safety, any external circuits connected to the user interface must provide reinforced (double) insulation from any hazardous voltages. 

4.4
Operating Instructions

The power supply can be controlled from either local (front panel) or remote station.

Please note that in either mode the interlock across pins 21 and 22 of remote connector 7A9J1 must be closed in order for the output to be enabled.

4.4.1
Local Operation

Ensure front panel LOCAL/REMOTE rocker switch is in LOCAL position.

Switch on power to unit by closing circuit breaker (lever to UP position).  White POWER ON lamp will illuminate, along with yellow HV OFF LED.

Switch HV ON/OFF switch to ON position, and green HV ON LED will illuminate in place of HV OFF LED.

The level of output voltage from zero to 30kV, may now be set by adjusting the front panel demand potentiometer.

The level of output voltage and current are monitored by the front panel analogue meters.

4.4.2
Remote Operation

This is achieved by setting the front panel station select switch to REMOTE.

All control and monitoring is now accessed via rear panel connector 7A9J1, which should be wired in accordance with sections 3.3 and 3.4.

Functionality is described in section 3.3.

Please note that although the front panel potentiometer is inoperative in this mode, the meters and LEDs all function normally.

4.4.3
Fault Conditions
The supply is equipped with a range of internal diagnostics to detect potentially hazardous conditions, and if this function is triggered, the unit enters a TRIP condition, indicated by the front panel red INHIBIT LED illuminating.  Under this condition, generation of high voltage is disabled.

In order to reset the supply, after removal of cause for trip such as overtemperature, interlock failure or persistent overcurrent (see section 5.1), simply toggle the HV ON/OFF switch to OFF and then ON again.  The supply will resume normal operation.

5.0
MAINTENANCE AND COMPONENT REPLACEMENT

5.1
Internally Set Options

The following options may be set internally following removal of the top cover.

ENSURE ALL MAINS POWER IS REMOVED FROM UNIT PRIOR TO REMOVAL OF COVER.

VOLTAGES EXPOSED WITH COVER REMOVED MAY BE LETHAL.

5.1.1
Current Limit or Timed Trip Mode

The power supply is despatched with LIMIT mode enabled.  In this mode the supply will maintain a constant current at the output indefinitely if more than the rated 75mA is demanded.

A timed trip mode is provided for, which allows constant current for nominally five seconds before inducing a TRIP condition.  This may be selected by sliding switch SW2 from position ‘L’ to position ‘T’.  (On main Control PCB, horizontally mounted towards front of unit.)

5.1.2
35kV Range

The power supply is shipped with the high voltage output set to 30kV.  The output can be set to 35kV by fitting LK1 on the upper PCB of the high voltage assembly (adjacent to the high voltage transformer).  See specification in section 3.1 for details.

5.2
Replacement of Components (including fuses)
Any components that are believed to be faulty must be replaced by HiTek Power (see Repairs, section 6).

It is not permissible for an operator to replace any fuses within the power supply. Instead the power supply must be returned to HiTek Power.

The only fuses fitted within the power supply are on the Low voltage power supply PCB (P1024810), fuse details are:

FS1 & FS2: 250V / 5A / antisurge (T)

5.3
Replacement of Consumables, Routine Maintenance of Parts
There are no consumables to replace, neither are there parts that require routine or preventative maintenance. If required, the power supply may be returned to HiTek Power for recalibration (see Repairs, section 6).

5.4
Cleaning

It is recommended that should the power supply require internal cleaning it should be returned to HiTek Power. The exterior of the power supply must only be cleaned with a dry lint free cloth.

	6.
	REPAIRS



	
	During the warranty periods, HiTek Power will repair all PSUs free of charge, providing the PSU has not been serviced/repaired by anyone other than HiTek Power personnel.

For repair or recalibration it is recommended that the complete power supply/ instrument be returned. 

Contact our service dept who will issue you with a “returns material authorisation” (RMA) number and advise shipping instructions.

Please ensure adequate care is taken with packing and arrange insurance cover against transit damage or loss.

NB:  failure to adhere to this procedure may cause unnecessary delays or incur extra cost.
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HITEK POWER

Return Materials Status Report

	Customer Name:


	Address:



	Contact Name:


	Phone number:



	Email:


	RMA:
	Date:

	Part Number:


	Serial Number:

	number of additional sheets:




The following information is required for all returned materials, systems and units in order to facilitate the implementation of safe working procedures within our service and repair departments. 

Please obtain a “Return Materials Authorisation” (RMA) prior to sending units to our service function.  

Contact our service function who will issue you with an RMA number and advise shipping instructions.  Please ensure adequate care is taken with packing and arrange insurance cover against transit damage or loss.  (Please see repair section of handbook).

Please complete the following details.  If you answer YES to any of the questions please contact our service function prior to returning the materials.  Additional details may be given on a separate sheet marked with the RMA number.

If equipment is returned to our service department without adequate information it will be held in quarantine or may be returned to you at your cost.

Form 407 issue A

Feb 2004
	Have you always been in control of the workplace or premises in which the device has been used?
	
Yes 
No


(
(

	If ‘NO’ – Where else has the item been sited?
	

	
Address(s)
	

	
	
	

	
	
	

	
	
	

	
Tel No.
	
	

	
	
	


	Has the device been in any atmosphere or environment that may have been contaminated with the following agents?

	Biological or Bacteriological

Including medical or surgical areas.

Laboratories.

Clinics (including X-ray areas).

Pathology areas and other research units incorporating pathology or microbiological pathogens. 

Areas that may have been near to extraction filter outlets.
	
Yes 
No


(
(
If ‘YES’ give details below 

	Chemical 

The manufacturer of Silica (of any type) or use of operation of any process involving such agents as Asbestos™ or other crystalline. hazards. Chemicals such as metals e.g. Mercury. 

Other hazardous chemicals that may be used, such as Chemical Compounds used in production process within your company.
	
YES 
NO

(
(
If ‘YES’ give details below



	Physical

Any local environment involving areas involving petroleum industry based substances or oils or other Organic-based chemicals that may have entered the interior of the device. 

Ionising Radiation or nuclear industry environment. 

Hazardous dusts.
	
Yes 
No


(
(
If ‘YES’ give details below 

	Any other exposure to a substance that may be hazardous to health?


	
Yes 
No


(
(
If ‘YES’ give details below 


Sign and date below

Sign ____________________   Date _________________   Position __________________

Fig 1: WIRING OF THE EARTH TERMINAL ASSEMBLY
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