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VESSEL

High Voltage Power Supply Instruction Manual

O This product is a high voltage power supply designed for VESSEL ionizers.
O ltis intended to be used to address various production problems caused by electrostatic charges.
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« For Your Safety

Safety Precautions
eCarefully read these Safety Precautions before use. Observe the precautions indicated herein to

ensure safety.

eSafety precautions in this instruction manual are categorized into two types by the degree of danger
associated with each of the followings.

ol|f the equipment is used in a manner not specified by the manufacturer, the protection provided by the
equipment may be impaired.

/N\Warning

Indicates that improper handling can lead to serious injury or even death.

/\ Caution

Indicates that improper handling can lead to minor injury and property
damage.

A

This symbol indicates a WARNING or CAUTION.

Q

This symbol indicates a prohibited action.

This symbol indicates a mandatory required action

AWarning

© PROHIBITED

Do not use in environments with flammable gases and solvents in the
atmosphere, requiring explosion-proof equipment. As this product is not
explosion-proof, there is a risk of explosion or fire.

© PROHIBITED

Don't use this product for other purpose than static electricity elimination.

ACaution

© PROHIBITED

Don't bring this product into or don't use this product in a place where water, oil,
solvent may be poured, and/or where corrosive gas such as acid, alkali, chlorine
and so on. There is a risk of electric shock and/or product breakdown.

S PRoHIBITED

Don't use this product in a place where a considerable shock and/or vibration are
given, and/or where a sharp temperature fluctuation or dew condensation occurs.

S PRoOHIBITED

Be sure to use this product within a range of conditions of use in the section of
Specifications" including the electric rating. Otherwise, there is a risk of fire and
electric shock.

@ REMEMBER

Installation and maintenance should be conducted by a person proficient in
electric works including wiring.

@ REMEMBER

If this product has broken considerably or gotten dilapidated, the electrical noises
or burning in the high voltage part (i.e. transformer) may occur.

Read this instruction manual attentively and perform a correct regular
maintenance and inspection.

@ REMEMBER

This product needs to be grounded. Don't use this product without being surely
grounded. Otherwise, the product does not perform to the max extent as
designed, and a user may feel a subtle electrical shock when he/she touches the
housing.

@ REMEMBER

Be sure to check the product when it was exposed to considerable shock or
damage due to a drop or alike. If the product does not operate properly and/or
any abnormal operation is detected, consult us for repair and/or replacement with
a brand-new product.

| @ REMEMBER

Keep this instruction manual beside the product for a quick reference.
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= Product Overview

Product Overview
GP-1 is a compact high voltage power supply with error detecting function and variable output voltage,
especially designed for AC type VESSEL ionizers.

The dedicated AC adapter AD24-GP supports a wide range of input voltage (single phase 100 to 240
VAC, and 50 to 60 Hz). If using DC power supply for machinery, equipment, etc., connect a 24VDC +
10% 1A power supply. In this case, connect the 0V side to ground.

Product Features
e Output voltage adjuster (AC)
Output voltage can be adjusted from AC 3.5kV to 7.2 kV.

¢ lon balance adjustment circuit

High Voltage Power Supply GP-1 for this product is equipped with a circuit for ion balance adjustment.
According to your environment and/or conditions, the ion balance can be easily adjusted through
external operation of the adjustment portion. High Voltage Power Supply GP-1 has two output terminals
and can connect up to two guns. However, in that case, it is not possible to adjust the ion balance of
each of them. Therefore, when the ion balance is an important factor, it is recommended to use just a
single gun so that you can adjust the ion balance.

o Safety/Anomaly Detection Circuit
High Voltage Power Supply GP-1 is equipped with a safety circuit which automatically shuts off the
output when a high voltage short circuit is detected. Also, it has an alarm output terminal.

o Output monitoring port
Output monitoring port provides 1/1000 voltage of actual output. This function helps easy monitoring of
output voltage using handheld type DMM

¢ High visibility pilot lamp
Pilot lamp is high visibility blue LED. This lamp turns off when GP-1 detects anomaly output condition.
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« Main Specifications

Main Specifications

Model

: GP-1

Application

: VESSEL ionizer (capacitive coupling / resistive coupling / direct coupling)

Maximum load

: See instruction manual of each ionizer

Operating temperature
& humidity

: 0 to 50°C and 10 to 90%RH (without freezing or dew condensation)

Storage temperature &
humidity

:-30 to 70°C and 10 to 95%RH (without freezing or dew condensation)

Installation place : Indoors
Input voltage :DC 24V £10%
Power consumption 1 <0.75A

Output frequency

: 55 + 5Hz (sine wave)

Output voltage variable
range at no-load (rms)

: AC output range 4kV / 5kV / 7kV (internal multiple selector)
Offset voltage -150 to +550V (external volume)

Output short detecting
threshold

1 <5mA

Output voltage
monitoring function

: 1/1000 of actual output voltage to monitoring port

Protection circuit

: FUSE for input overcurrent on internal circuit board

Anomaly detection
voltage threshold

: 85% of each voltage range

Anomaly detection
current threshold

:>4mA

Anomaly detection
sensitivity

: Response time can be adjustable (external volume)

Maximum input surge
voltage

: 34V Peak max.

IP rating

1 1P20

Input connector

: Molex 5569-04A1-210

Output connector

: 2x ceramic output port for CON-4

Alarm output terminal

: Changeover contact relay
AC 125V, 0.4A/ DC30V, 2A (resistive load only)

Power control

: ON-OFF locker switch, blue LED pilot lamp (turn off when abnormal
condition)

Material : Case SPCC, white
Size : W102.8 x D233.5 x H114.2 mm
Weight : Approx. 4.5kg

Power Supply *not included / included for HPG-1S
Model : AD24-GP
Input :AC 100V to 240V (50/60Hz), 0.35A
Output : DC24V, 0.75A

Operating temperature
& humidity

: 0 to 45°C and 10 to 85% RH (without freezing or dew condensation)

Cable length

: DC output approx. 2.5m, AC input approx. 1.8m
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= Block Wiring Diagram
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= Installation

Flow chart

Locate installing place

'

Installation

l

Wiring

|

Output monitoring

l

Output voltage range

l > Not needed for

all-in-one package
Adjust output voltage

}

HV cabling

l

Operation

A

Adjust ion balance

Installation Location

AWarning

 PROHIBITED

Do not use in environments with flammable gases and solvents in the atmosphere,

requiring explosion-proof equipment. As this product is not explosion-proof, there is
a risk of explosion or fire.

ACaution

& Caution

Take into consideration the ambient conditions surrounding the installation
location.

Install indoors where it will be sheltered from wind and rain.

Install in a location where it will not be exposed to water, oil or fine dust.

Do not install in locations where considerable vibrations or shocks will be
transmitted to the unit.

Do not bring into areas with high humidity, or where there are corrosive gases
such as acids, alkalis or chlorine gas exist. Also, do not use the product in these
types of areas. There is a risk of electric shock or product breakdown.

= Please use in areas with a temperature between 0 to 45°C, and a humidity of
10 to 90%.
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= Installation

Installation

ACaution

Installation of the high voltage supply unit GP-1 should be conducted by
someone proficient in handling of electric products, including electric wiring.
. REMEMBER * Do not drill holes into the GP-1.
= This is precision product should be protected from shock and / or rough
handling.

GP-1 should be placed nearby the equipment or frames whom the ionizers are installed to. Fix GP-1 bottom
flange (footer brackets) and steadily frame / floor / wall using with ISO machine head M5 x 4mm screws. Output
terminal should be down in case of vertical mount.

Wiring

1. Secure the power switch is OFF.

2. Plug output connector of AD24-GP (sold separately / included for HPG-1-S) into GP-1 input connector
(Molex 5569-04A1-210).

3. Plug AC code into AD24-GP then plug AC code into inlet with ground / earth terminal / pin. Grounding wire
from GP-1 must be tied with grounding point e.g. machine frame which is grounded when the inlet doesn’t have

round / earth terminal / pin.
ACaution

Be secure GP-1 is always grounded or you may receive a light electric shock
A Caution when touching the casing. GP-1 doesn’t provide its full performance with
insufficient grounding.

. REMEMBER Do not power on High Voltage Power Supply GP-1 when this procedure.

External power supply

<Connector for power supply>

MOLEX 5556 (Pin x2)
MOLEX 5557-04R (Housing x 1)

For direct supply DC 24V without dedicated AC / DC
adopter, using Molex connector as the picture on the right.
Ground must be tied to pin #4 or grounding point on the

back of GP-1. =S

1. DC +24V
4. Ground

Monitoring output voltage
The output monitoring terminal (MONITOR) outputs 1/1000 attenuated m{&zz @p
value of actual High Voltage outputs. This terminal is designed for oo
DMM / handheld testers probes (Input impedance should be larger
than 1Mohm, outer diameter of probe: 2mm).

(DUsing AC voltage detecting mode. Output will alternative current so
there is no polarity.

(21/1000 value of actual output voltage (AC 4 to 7V) will be indicated.
e.g. The tester shows 4.2V then actual output voltage is 4.2kV
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= Installation

ACaution

Always use AC voltage testing mode.

Do not apply voltage to output monitor terminal. That may cause fatal damage
& Caution to inside circuits.

Measure output voltage after connecting electrodes. Output voltage will be
indicated slightly higher without electrodes.

. REMEMBER Do not short out_put_ mor)ltor_lng terminal or connect to ground. That may cause
fatal damage to inside circuits.

Adjusting output voltage
Output voltage can be adjusted to fit to electrodes or installation / condition. Please confirm output
voltage settings after replacing electrodes. This proce
dure is not needed if your package is all-in-one type.
Setting output voltage range

@Turn off main switch.

*Electrodes can be keep connecting.

(@Take care with inside earth code, slowly lift up

upper cover from the side of main switch. Do not _~ Qy"&‘ L .
remove / insured inside earth wire. / ST Output voltage switcher

@ Confirm voltage range for electrodes in the N\

<

table below, set output voltage switcher. Voltage o P
switcher is sensitive parts. Do not put too much < N
force. You may feel small click when the dial ~ h%q N )
places at correct position. ) e NE
k‘)l
“,0 |0
° o
Recommended Dial Position Output voltage seal Color of output
Voltage voltage seal
NE W
4kv 1 S output 4kV Red
5KV 2 “;qf:\%’ (No electrode for this voltage at the time
) of publishing of this document.)
7kV 3 Blue

@Close the upper cover after selecting voltage range, double check the inside earth wire is fixed to
upper cover as it was before.

®Connect electrode(s) if it is not connected until this step (please refer p.28), turn on the main switch
and check output voltage using output monitoring terminals.

®Output voltage seal shall be replaced after changing output voltage range. It should be included in the
package of the new electrode.

@Please refer p.26 if finer tuning needed.
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= Installation

Setting output voltage range (cont.)

Warning
-DO NOT use electrodes on incorrect voltage range.
-DO NOT stop the dial of output voltage switcher in the middle of scale.
-DO NOT turn on main switch without clear feeling of click when moving the dial
of output voltage switcher.
-DO NOT turn on main switch without output voltage seal.
- Output voltage seal should be replaced as soon as possible after output
voltage was changed.
A Caution -Double check output voltage before connect new electrodes.
-Do not touch parts except the output voltage switcher.
-Do not remove or injure inner earth wire on upper cover.
-Do not turn on main switch without upper cover.

® PROHIBITED

Fine adjustment of output voltage
Output voltage can be adjusted by finer tuning volumes.

Voltage Lower voltage Upper voltage
range (kV) (kV)
4kV 3.5 4.2
5kV 4.2 5.2
7kV 6.0 7.2

@Turn off main switch.

*Electrodes can be keep connecting.

(@Take care with inside earth code, slowly lift up
upper cover from the side of main switch. Do not
remove / insured inside earth wire.

@ There are three volumes for finer tuning for each
output voltage range. Please confirm which is the
dial for finer tuning of your output voltage (right
picture).

@ Connect voltage tester to output monitoring .
terminal (refer p.24). ““u-,,“o 0

0 (,

(BConfirm the probe of tester is connected to output monitoring terminal correctly.

®Connect electrode(s) if it is not connected until this step (please refer p.28) then turn on the main

switch. Parts and internal circuit boards may be powered and charged by high voltage electricity after

turning on the main switch. Take care for preventing metal materials or tools from dropping / touching
on those parts. Volume shall be operated by isolated tolls (recommended tool: VESSEL Ne9000
+1.7x30).

@Slightly rotate the dial of finer tuning volume while checking indicated value of voltage tester. The finer
tuning volume is precise parts. Do not rotate the volume with too much force. Also, there is maximum
value / position. Stop rotation if there is a feeling of stop while rotating the volume. The volume is non-
step type.
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= Installation

Fine adjustment of output voltage (cont.)

ACaution

+Finer tuning of output voltage shall be operated by educated / matured electricity
A Caution technician who understand the risl.< of char.ged electric parts.
Do not touch parts except the finer tuning volume of output voltage.
-Do not force rotate the volume after feeling stop / end of rotation.
-Do not use new electrode without finer tuning.
. REMEMBER Do not remove or injure inner earth wire on upper cover.
-Close upper cover as it was before as soon as finish this step.

Anomaly detecting function
Anomaly detecting function will turn on and stop output automatically when leaking of high voltage output
is detected.

Anomaly detection outputs (alarm) function
There is alarm output terminal (C-type relay outputs, 3 terminals). Those terminals do not supply power.
There is time lag >1Sec. at startup. PLC or other alarming equipment shall be set up under this condition.

E.g. PLC alarm input ignores alarm state 1Sec. from turning up the power.
Terminals COM & 1 COM & 2
Power off Open Short (close) A 1 @
Normal mode Short (close) Open ﬁr_ 2 %
Error state Open Short (close) —_com

Tuning sensitivity of anomaly detection / response time
Delay adjuster volume can adjust speed and sensitivity of abnormal state detection. This function will
make sense under very noisy condition.

Angle of volume Complete short Gap discharging '-O.V{V_;'
HI (Clockwise @
Max.) >40ms >60ms @
LOW
(Counterclockwise >180ms >200ms
Max.)
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= Installation

Wiring the High Voltage Shielded Cable

Please refer each electrode’s instruction manual for wiring high voltage shielded cable. There are two
types (CON-4 / CON-7) of connector.

ACaution

@ REMEMBER

-Maximum load depends on the specification of electrodes. Please refer each
electrode’s instruction manual.

-Confirm there is no dust / particles between high voltage output connector
(female) and input connector of electrodes (male) before installation.

- Confirm there is no abnormal forming (clack or chip) in connector body.
-Lifetime of system will be drastically reduced under overload condition. Also
alarm function will activate immediately after turning on.

-High voltage input connector on electrode shall be tighten firmly by hand. Do
not use tools to tighten the connector.

-Ground wire of shielded cable shall be connected to ground point of GP-1.

- Please refer each electrode’s instruction manual.
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» Operation

Starting

Turn on main switch (POWER) to ON@ sign then pilot lamp turns on blue and high voltage output will start.
OPilot lamp turns on

OAlarm terminal will be in normal mode

[OHigh voltage output terminal outputs 1/1000 attenuated voltage of actual high voltage outputs.
OHigh voltage electricity will be supplied to electrodes and start generating ion.

Stopping

Turn off main switch (POWER) to OFFO sign then pilot lamp turns off and high voltage output will stop.
OPilot lamp turns off

OAlarm terminal will be power off state

[COHigh voltage output terminal outputs to OV.

OHigh voltage electricity to electrodes will be shunted down.

Anomaly detection

High voltage output and pilot lamp will automatically turn off when abnormally condition of high voltage cable, electrodes

and / or GP-1.

OPilot lamp turns off

OAlarm terminal will be alarm state

[COHigh voltage output terminal outputs to OV.

OHigh voltage electricity to electrodes will be shunted down.
*Turn off the main switch and remove the cause of the trouble.
Resetting / Recovering from anomaly state

Turn on the main switch after removing the cause of the trouble.
OGP-1 will back to normal mode

*Anomaly detection will activate again if there is still cause of the trouble.
Tweaking ion balance

DC voltage (offset) can be mixed with AC high voltage output using lon balance adjuster to adjust ion balance of
electrode.

(DThe ion balance adjuster on same side of main switch.

@The volume is signed as ION BALANCE ADJ.

@To adjust ion balance please rotate the volume. @ DELAY
@Adjust ion balance using CPM (charged plate monitor) in normal > ADJ.

mode. ION
BALANCE

ADJ.

All-in-one package

lon balance, voltage range and finer voltage was pre-tuned in factory for all-in-one package (HPG-
18).

However, ion balance may be affected by distance from working material, condition of compressed
air or circumstance, therefore shall be checked and tuned at the actual place of the working.

&Caution

-Install one electrode only if ion balance is very important.

@ REMEMBER | voltage output individually).

Please refer the instruction manual for electrodes.

-lon balance adjuster works for all high voltage outputs (cannot adjust high

-Some electrodes cannot adjust ion balance completely (lesser precision).
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» Maintenance and Anomaly Handling

Sparks from the Discharge Needle

There should be no visible sparks from the static elimination device system during normal use. If you
see these kinds of sparks continuing to occur at the discharge needle, etc., make sure to perform
necessary maintenance such as cleaning the connected needle electrode. If cleaning cannot eliminate
the occurrence of sparks, stop the supply of power to the body part and contact the dealer from which
the product was purchased.

Other Anomalies
If any of the following phenomena occur, immediately stop the supply of power to the body part and
contact the dealer from which the product was purchased.

»  Sparks are being emitted due to damage to the antistatic electrode or the high voltage cable.

«  The high voltage connector portion or a part of the high voltage cable is melted, smoking or
burning.

»  Astrange smell is coming from the body part. Or, it is making an unusual humming sound
(which can be heard from 1 m away).

*  The body part is considerably distorted. Or, it is abnormally hot. (enough that it cannot be
touched with bare hands)

*  Pilot lamp doesn’t turn on even main switch has been on.

ACaution

Do not use the product in the following conditions. Risk of fire or electric
shock.

*  The product is broken due to dropping or shock.

® PROHIBITED » The power indicator light does not come on even though the power switch
is turned to ON.

* The cord is damaged or heated up.

» The plug to the connector or outlet is loose.

T Power off When any abnormal condition is detected, turn off the power switch and pull
out the power supply connector.

Q Prohibition of
disassembly

Continuously using the product during failure or abnormal conditions may lead to product breakdowns
or accidents, so please request repairs in a timely manner. Contact the dealer from which the product
was purchased for repairs.

Never disassemble the product.
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= Troubleshooting

Troubleshooting

Phenomenon

Cause Measure

It is not possible to
eliminate static
electricity.

The appropriate input voltage is
not being supplied to the GP-1.

Check the output voltage and the polarity of the
AC adapter or the DC power supply.

Sparks are emitted
when the power is
turned on.

The setting of the output voltage
of the GP-1 is not correct.

Adjust the output voltage of the GP-1 to be an
appropriate one. *

The output voltage is high due to
heavy load.

Adjust the output voltage. Otherwise, reduce
the load (reducing the number of bodies to be
connected to the GP-1, or replacing with the
optional short high-voltage cable.) *

Cannot measure
voltage on output
monitoring terminal.

Too small impedance of testers. Input impedance should greater than 1Mohm.

Cannot fine tune high
voltage output.

Wrong finer tune volume. There are three volumes for each output high

voltage ranges (4kV, 5kV, 7kV).

Malfunction of finer tune volume. Contact your local dealer for repair service.

Cannot adjust ion
balance.

Capacitive coupling electrodes. Capacitance coupling electrodes cannot adjust

ion balance.

The anomaly detection
circuit of the power
supply GP-1 is triggered
to stop output.

Bad ground. Check conduction between the gun tip part

(stainless steel) and the ground wire.

The load is too great. Decrease the load. (reducing the number of
bodies to be connected to the GP-1 or
replacing with the optional short high-voltage

cable.) *

The electrode and insulation of
electrode body are extremely
dirty.

Clean or replace the electrode, etc.

Failure of the electrodes or the
high voltage cable (short circuit,
etc.).

If the GP-1 stops detecting anomaly when the
high voltage cable is disconnected, replace the
electrode and the high voltage cable.

Breakdown of the GP-1. If the GP-1 continues detecting anomaly even
after the high voltage cable is disconnected,

repair or replace the GP-1.

» Storage

* Contact the dealer from which the product was purchased for options.
Note: Replacement of electrode is an option by our factory.

ACaution

O

PROHIBITED

Do not store the product in the following locations. There is a risk of product
breakdown.

= Where considerable vibration or shock is transmitted to the unit

= Areas with heat, humidity or condensation exceeding the range shown in the
specifications

= Areas where an abrupt temperature change occurs

= Areas where there is a risk of ignition or explosion such as near flammable
solvent or dust powder

= Areas with a lot of dust and smoke, or where water, oil, or chemicals may be
poured on the product

= Areas where an intensive electric field or ferromagnetic field is generated
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LIMITED WARRANTY:

VESSEL expressly warrants that for a period of one (1) year from the date of purchase, VESSEL static
erasers will be free of defects in material (parts) and workmanship (labour). Within the warranty period,
Defects occurring will be repaired or products will be replaced at VESSEL's option and expense, if
VESSEL receives notice during the warranty period. Defective products must be returned to VESSEL
Osaka Japan with proof of purchase date. And if your unit is out of warranty, VESSEL will quote repair
charges necessary to ship your unit freight prepaid to where you have originally purchased.

WARRANTY EXCLUSIONS:

THE FOREGOING EXPRESS WARRANTY IS MADE IN LIEU OF ALL OTHER PRODUCT
WARRANTIES, EXPRESSED AND IMPLIED, INCLUDING FITNESS AND MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE WHICH ARE SPECIFICALLY DISCLAIMED.

The express warranty will not apply to defects or damage due to accidents, neglect, misuse, alterations,
operator error, or failure to properly maintain, clean, or repair products.

LIMIT OF LIABILITY:

This electronic static eraser use high voltage corona discharge and should not be used in or near
flammable or explosive environments. In no event will VESSEL or any seller is responsible or liable for
any injury, loss or damage, direct or consequential, whether based in tort or contract arising out of the
use of or the inability to use the product. Fulfillment of VESSEL's warranty obligations will be Customer's
exclusive remedy and VESSEL's and Seller's limit of liability for any breach of warranty or otherwise.
Before using this unit, users shall determine the suitability of the product for their intended use, and
users assume all risk and liability whatsoever in connection therewith.

Model GP-1

Warranty | (1) year from the date of purchase

Customer | Name

Address

Tel. No.

Name

Dealer Address

Tel. No.

VESSEL Co., Inc.

17-25, Fukae-kita 2-chome, Higashinari-ku, Osaka 537-0001 JAPAN
Tel : +81(0)6 6976 7778 Fax : +81(0)6 6972 9441

E-mail : export@vessel.co.jp URL : vessel.co.jp/english/

Printed in Japan
Ver.4 Printed on 2023.1.10
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