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(i)

Safety Information

The user of the pump should be aware of the hazardous states of the pump in
order to prevent the accidents.

Inadequate or rash operations may cause a dangerous and serious accidents.
Before installation and operation, the operators should first get knowledge of the
pump construction, operation procedure, as well as hazards.

The operators should read in detail this instruction manual and other documents
issued by EBARA. '

Iif you have any questions as to the operation procedure, security, maintenance or
the Iike,f contact EBARA directly. o

Three words designating a level of hazard seriousness are used in this manual.

[ DANGER ] : indicates an imminently hazardous situation which, if not
avoided, will result in death or serious injury.

[ WARNING ] : indicates a potentially hazardous situation which, if not
avoided, could result in death or serious injury.

[ CAUTION ] : indicates an imminently hazardous situation which, if not
avoided, may result in minor or moderate injury.
It is also permitted for property-damage-only accidents.

- EBARACORPORATION
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(i)

Important Prior Warnings

[ DANGER ]

[ WARNING ]

[ WARNING ] -

[ WARNING ]

[ WARNING ]

[ WARNING ]

[ WARNING ]

[ WARNING ]

»

Keep out from under the lifted pump.
Only qualified personnel shall be allowed to lift the pump.

Be careful not to overturn the pump when pushing and pulling it
sideways, because the width of the pump is small compared

with the length.

All electrical works must be performed by a qualified electrician.
Ali natiocnal and local electrical codes must be observed. '

Turmn power off before starting any work or maintenance.
Do not supply power until work is completed.

Supply N2 gas to the exhaust piping when it is necessary to
dilute the inflammable or toxic gas up to safe density.

Do not touch the pump casing and exhaust piping during
operation and for some time after stop.

The inflammable must not be touched.

The pump casing and exhaust piping heat very hot.

Do not remove the pump cover during operation.

Purge sufficient N2 gas before vacuum or exhaust piping
removal and washing.

Do not permmit inflammable, toxic or dangerous materials to
disperse to ‘the surroundings and guard against contact to the
human body.

Emergency exit from work sité should be provided.

Do not use the pump for another process without overhaul.
The accident happens or a large amount of product is produced

by remaining gas or products inside the pump.
f
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(iv)

[ WARNING ]

[ WARNING ]
[ CAUTION ]

[ CAUTION ]

Check for the gas leakage after installing and maintaining the
piping.

Discharge of hammful and dangerous substances and abnommal
reaction happens by gas leakage.

Do not alter the pump member nor change any parts without
the EBARA's consent or approval.

Dispose of process by-product should be in accordance with all
local and national environmental and safety codes. —

Dispose of Printed circuit board containing Lithium battery
should be in accordance with all local and national
environmental and applicable codes.

Following safety waming labels are attached to pump covers.

1. High temperature warning

2. Hazardous voltage warning
3. Hazardous materials waming
4, Electric charge mark

5. Hazardous weight ‘danger

—
.

High temperature warning

B | <> 55> a2z

((2}5»(?}5}2( Hot surface. Allow the piping and

A B &

ERARHY. BE - I U BRATHE

A\  WARNING

casing to cool before servicing.
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2. Hazardous voltage waming

BEREESHY, REEY>THD
AUFFYRELTEZL,

/A  WARNING

Hazardous Voltage.

md}%%
1 Y
-

Turn power off before servicing.

3. Hazardous materials waming

& ' &

KW, BRELS - ARAOEMFELROUESHELTZ2D,

EMEREY. N2A—J0XTRARELTHS A TFF/ALTK

A  WARNING

[Hazardous materials. Run the pump only with N2 gas
purge before servicing. Take adequate measures against
dangerous reaction and contact with human body.

4, Electric charge mark

A

frnesmeme.

E B

-
-~

iy

EBWM. sV LIFARZOTRASEVWTSEZN

DANGER

- A8 |

Heavy weight. Keep out from under the lifted pump.
Raise all adjuster-feet fully when moving.

EBARACORPORATION
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P.1

1. Introduction

We appreciate that you have selected an EBARA A-series dry vacuum pump. This
pump has been manufactured with a great deal of care and attention so that it
may be operated safely and satisfactorily.

However, incorrect operation may cause accidents and injuries to

personnel.

[NOTE] This instruction manual contains necessary information regarding the
installation, operation, maintenance and other handiing of the pump.
Operate the pump correctly as instructed and it may obtain a long

service life.
Keep this instruction manual on hand for future reference.

2. Unpacking Check and Storage

Check following items on receipt of the pump package.

(1) Check the nameplate attached to the pump cover to confirm it is as ordered.

(2) Check the accessories against packing list and the previously submitted
drawings and documents to confirn that all the ordered accessories have been

received.
(3) Check for any damage which may have occurred during transportation.

[ CAUTION ] Notify EBARA at once when damage is discovered or there are
missing components.

(4) Store the pump in a dry and clean environment if it is not installed at once
after delivery.
Temperature : 5-40 degC
* Humidity : 80 % or less
(5) Do not stack the pump and pump must be placed in upright position.

EBARACORPORATION
-



P2

3. Product Description

3.1 Outline _
A-series pump is the dry vacuum pump designed for use in the LS| or LCD

manufacturing equipments.
A-series pump has a compact design and includes various sensors and controls
to enhance reliability and operation.

3.1.1 Pump module
The pump is a roots type positive-displacement vacuum pump which rotates a

couple of the non-contact multi-stage rotors synchronized by timing gears. The
booster pump (BP) and main pump (MP) are connected in a series in the unit.
The timing gears and bearings are enclosed in a compartment independent of
the rotor casing. And They are lubricated with Perfluoro-Polyether {PFPE) oil.
This pumps are factory filled with lubrication oil. Use the recommended lubrication
oil shown in specification table when replenishing or replacing oil.

3.1.2 N2 gas

The pump casing is free from lubrication oil by introduction of N2 gas to shaft
seal to provide a clean vacuum.

Moreover, to decrease pump corrosion by the process gas or pile up of reaction
by-product, N2 gas is supplied to each pump component as dilution purge gas,
and to exhaust gas piping as exhaust gas dilutions.

The N2 gas can be saved by dilution N2 shut-off, when process does not
produce corrosion and reaction by-product.

These two kinds of purges supply a proper amount by connecting to the N2 gas
service and adjusting the regulator pressure to a specified value.

3.1.3 Cooling water

Because the pump compresses gas from a vacuum to atmospheric pressure,
compression heat is generated.

Therefore, cooling water should be supplied through the motor and cooling plate
of casing. '

Cooling water is supplied through coupler to facilitate connection.

Coupler is a quick connecting and self sealing type.

3.1.4 Exhaust

An exhaust check valve is provided to prevent reverse flow of gas from the
exhaust through the pump to tahe vacuum chamber when pump is stopped.

EBARAcoRPORATION




P.3

3.2 Control system

Various pump control mode can be chosen by operation mode switches. (e.g.
Start signal, Service observation, etc.)

_ A-series dry vacuum pump provides a circuit breaker (ELB), motor starters and a
control circuit. :

Moreover, to improve reliability and safety, the condition of each utility and pump
section is monitored by a sensor.

The pump is operated by monitoring power supply, cooling water flow, N2 gas
fiow, lubrication oil level, casing temperature, motor coil temperature and motor
current. '

Continuous operation is possible when there is a momentarily power failure of
500 msec or less.

3.2.1 Warning

Waming consists of two steps of ALARM and TRIP as a pump protection system
with improves reliability of the evacuation system.

ALARM signal means that the pump is not an imminent hazardous situation but

abnormal.
Under such situation, the pump operates continuously and the ALARM signal is

output.

When the pump operation reaches the safety limits, the pump automatically stops
and TRIP signal is output.

When the ALARM signal is output during pump operation, the pump can be
checked after process for one cycle is ended.

Therefore, suddenly process stopping while operating the pump is avoidabie.
3.2.2 Monitoring of operating condition

As sensor information is displayed on controller LCD (Liquid Crystal Display),
daily inspection are facilitated.

Various ALARM and TRIP signals are also displayed on LCD

Individual and collective make remote pump operation and observation possible.

EBARACORPORATION
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3.3 Detailed specifications
Refer to the following tables and figures for detailed specifications, size, and

pump performance.

List of Tables and Figures.

Category Contents Page No.
Table 3.1,3.2 Specification 5,6
Outline Drawing 1 ATOW 7
Outline Drawing 2 A30W 8
Outline Drawing 3 A25S 9
Outline Drawing 4 A10S 10
Cutline Drawing 5 AD7V 11
Figure 3.1 Performance Curve (A70W/A30W) 12
Figure 3.2 Performance Curve (A255/A10S}) 13
Figure 3.3 Performance Curve (A07V) 14
Figure 3.4 System Flow 15
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Table 3.1 Specification (A70W, A30W)
Model ATOW A30W
Pumping Speed (50 / 60 Hz) 7000 / 8400 L/min 3000 / 3600 L/min
Ultimate Pressure (50 / 60 Hz) 0.27 / 0.13 Pa 0.4 / 0.27 Pa
Connection Gas Inlet NW50
Gas Outlet NwW40
Motor 2P 2.2kW + 3.7kW | 2P 1.5kW + 2.2kW
Connection Coupler ( Rc3/8 )
Cooling Pressure Supply Max. 0.4MPa
Water [ Gauge Press. ] Ditferential Press. 0.1MPa
Flow Rate Min. 3.5 L/min
Temperature Max. 30 deg C —
Connection 1/4" Tube Fitting (Same as Swagelok)
Pressure Supply 0.1-0.7 MPa
N. Gas [ Gauge Press. ] Setting 0.04 - 0.07 MPa
Approx. Flow Rate 24 - 27 Pa md/s 17 - 22 Pam¥s
[Dilution 0 Mode] [ 3.4 Pamis]) [3.4 Pam¥s]
Duct Connection d 50 mm x L 50 mm
Ventilation Pressure -196 Pa
Approx. Flow Rate 0.5 m*® / min

FOMBLIN Y-L VAC 25/6

Lubrication Brand BARRIERTA J100
Oil DEMNUM S-65
KRYTOX VPF 1525
Quantity 08 L
Approx. Weight 380 kg ] 330 kg
Phase/Volt/Freqd 3 Phase, 200V (50Hz), 200-220V (60Hz)
Power Curr.Rating 29517281 A 197 /185 A
Supply {50/60Hz) »
Connection MS Series 22 - 22
{ Japan Aviation Electronics Industry )
Control Signal 57 Series 50 (DDK. Ltd)
[ Note ]

Approx. flow rate of N. gas shows a necessary amount of utility
to total of seal N and dilution N,.
LCD controller displays only the flow rate of dilution N..

EBARACORPORATION
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Table 3.2 Specification (A25S5 , A10S , A07V)
Model A258 A10S AO7V
Pumping Speed (50 / 60 H2) |2500/3000L/min|{1000/1200L/min| 700/840 L/min
Ultimate Pressure (50 / 60 Hz) 5317 4.0 Pa 5317 4.0 Pa 1.1/ 1.0 Pa
Connection Gas Inlet NW50 NW40 NW40
Gas Outlet NW40
Motor 2P 37kW | 2P 22kW | 2P 1.5kw
Connection Coupler ( Rc3/8 )
Cooling Pressure Supply . : Max. 0.4MPa
Water [ Gauge Press. ] Differential Press. 0.1MPa
Flow Rate Min. 3.5 L/min
Temperature Max. 30 deg C
Connection 1/4" Tube Fitting (Same as Swagelok)
Pressure Supply 0.1-0.7 MPa
N. Gas [ Gauge Press. ] Setting 0.04 - 0.07 MPa
Approx. 17-20 Pa m¥s 17-20 Pa m%/s 15-19 Pa m%s
Flow Rate** [3.4Pa m¥/s] [3.4Pa m¥/s] [3.4Pa m’/s]
Duct Connection d 50 mm x L 50 mm d 50 mm x L 60 mm
Ventilation Pressure -196 Pa
Approx. Flow Rate 0.5 m?® / min
FOMBLIN Y-L VAC 25/6
Lubrication Brand BARRBIERTA J100
oil DEMNUM S-65
KRYTOX VPF 1525
Quantity 04 L 04 L 05 L
Approx. Weight 240 Kkg 220 kg 150 kg
Phase/Volt/Freq. 3 Phase, 200V (50Hz), 200-220V (60Hz)
Power Curr. Rating 183 /175 A 1177111 A 84/86 A
Supply (50 / 60 Hz)
Connection |MS Series 22-22 MS Series 204
{ Japan Aviation Electronics Industry )
Control Signal 57 Series 50 (DDK. Lid)
** Numerals in blackets [] are flow rate in dilution-0 mode,
[ Note ]

Approx. flow rate of N gas shows a n
to total of seal N: and dilution N

ecessary amount of utility

LCD controller displays only the flow rate of dilution N,.
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Figure 3.1 Performance Curve (A70W, A30W)
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(Gas )

LCD Controlier I Control

Connector
Fal

()

Circuit Breaker |

(ELB) Control Circuit

Motor Starter 1
Motor Starter 2

Pressure Gauge

@ S Seal N2 Gas Flow Sensor
N
—>r FT1
I, -/
Reg:;l;i:ar m Selector Valve
@ @ { ] Booster Pump \
. Dilluting N2 Gas Flow Sensor (BP) @
G > J :
A\ ' Gas Outlet
>g| {rj’ Main Pump \
Cooling Water Flow Sensor (MP) @ J ‘
()
v

Check
Valve

[NOTE] A255,A10S and AD7V do not provide Booster Pump (BP).

Figure 3.4 System Flow
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4. Installation

[ CAUTION ] Instalfation should be performed by a trained technician who is
familiar with pump systems and safety instructions.

4.1 Location

Pay particular attention to the following points during installation as the vacuum
pump is precision machine.

(1) The pump should be installed indoors.

The pump shouid be installed at a site free from dust and where ambient
humidity does not rise to a level that causes dew condensation.
The pump should be installed at a site where the installation and maintenance

work can be easily accomplished.

[CAUTION]  Ambient temperature of the pump site must be 30degC or
less.
Care should be taken especially when operating in a totally
sealed room.

[ CAUTION ] Provided 50 mm or more of the space between the pump cover

and equipment.

(2) Four casters and adjuster feet are provided as one unit and installed under the
pump base. Raise all adjuster feet fully when moving the pump.
Tum nut counterclockwise to raise the adjuster feet.

Caster [For AO7V only]

AN ; .

- Efffffi \ /Approx 5mm
. Approx :

15 mm Adjuster Foot

Figure 4.1 Caster
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[ WARNING ] Be careful not to overtum the pump when pushing and pulling
it sideways, because the width of the pump is small compared

with the length.

[ CAUTION ] The casters turn right and left when moving.
Be careful of fingers or toes when moving pump.

{ CAUTION ] Do not step on the pump and do not place any objects on the
pump.

(3) Tum nut clockwise to lower the adjuster foot and fix the pump. B
Adjust the height of the adjuster foot to level the pump with a difference within 1
mm at both ends of the base. '

The adjustment allowance is approximately 15 mm. [except AQO7V]

'[ NOTES ] Oil Level decrease ALARM can put out If the pump is not level.
[ NOTES ] If the rubber foot is not used, vibration on the floor increases.
4.2 Piping

4.2.1 Vacuum and Exhaust Piping _
Connect vacuum piping to the gas inlet and exhaust piping to gas outlet.

The rotors turn keeping a tight clearance.

Therefore operation is impossible when any foreign object enters in the pump, the
following items should be observed when connecting piping.

(1) Remove completely any foreign objects.

(2) Remove dirt and dust on flange surfaces and do not damage the flange

surface.
(3) Install an appropriate filters screens or trap so that neither the product from the

APC valve nor pieces of wafer, etc. can enter.
(4) Use brand-new fluoro-rubber O-rings. (e.g. Viton)

[ CAUTION ] O-ring installed in exhaust piping should provide outer ring to
. prevent gas leakage by overpressure. .

|
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(5) Support piping sufficiently. When imposed loads on the piping, misalignment or
jeakage will be caused.

Do not connect the piping forcibly.

(6)Use a flexible bellows for connection to the gas inlet and outlet.

The length of flexible bellows on vacuum side varies according to vacuum.
Connect the piping so excessive loads may never be imposed onthe bellows.

[ WARNING ] Check for the gas leakage after installing and maintaining the
piping.
Discharge of harmful and dangerous substances and abnomal
reaction happens by gas leakage.

[ NOTE ] Leak tightness of pump unit is less than 5X 10-6 Pa m3s.

[ NOTE ] Exhaust noise increases, when the exhaust outlet is open to

' atmosphere or when exhaust piping is commonly connected to
ventilating duct and causes resonance.
An optional silencer is available for your kind consideration.

4,22 Cooling Water Piping

(1) Connect the cooling water service correctly to supply port and retum port.
Coupler is provided at cooling water connection. Push in the plug till the end of
socket. Socket sleeve returns to front. (Figure 4.2)

Supply / Return plugs can not be connected in reverse, because the diameters are
slightly different. In/Qut markings are engraved on each plugs.

When removing the coupler, water autornatically stops.

Cooling water must be of same quality shown in Table 4.1.

- Table 4.1 Water quality for indusiry

. Correct In IQut
—y . Marking
Turbidity ppm 20 — —
pH 6.5-8.0 : EHHHH@
Alkalinity ppm 75
Hardness ppm 120 Wrong " . ~Plug
| Evaporation residue ppm 250 1] I Tl‘ﬂ'_é_
Chlorine ion ppm 80 2l lL
Iron Ppm 0.3
Manganese 'ppm 0.2 Socket Sleeve
' Figure 4.2 Coupler
EBARACORPORATION
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[CAUTION] Select water piping material of facility side which can withstand
70 deg C or more under the applicable working pressure.
Pump continues operation until the temperature of each
component reaches the safety limits even if cooling water
decreases.

[ CAUTION] When using pumps two or more, connect the water piping in
parallet.
Cooling water to each pump may vary by the model.
Therefore, connect the pipes so that proper flow rate is supplied

to all pumps.

[ CAUTION ] When connecting supply port and return port of cooling water in
reverse, a flow rate different from nommal is displayed and pump

will not be cooled normally.

[ CAUTION ] When cooling water is kept flown during pump stopping in a

‘ place with much humidity, the dew condensation will occur on
water-cooled part and electrical equipment might break.

Stop cooling water when dew condensation is found on water

supply piping while pump stops.

4.2.3 N2 Gas Piping

(1) Connect the fully annealed stainless steel tube to the N2 gas purge por.
Use the tube that ends cut squarely and remove the burr.

(2) Insert the tube until the tube end against the shoulder of fitting body

(3) Tighten the nut until “finger-tight" position and then tighten an additional 1+1/4
turns with wrench.

Hold fitting body with second wrench to prevent body from turning.

(4) In re-connection using the tube which the ferrule has already fitted, re-tighten
the nut by hand and then rotate the nut with a wrench to the original position.
Then tighten an additional 1/12 turn past as original position.

' EBARAcorroRATION
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- R P § I Pa_

—-——p=—==ft=F--1

A =~

Body Front ‘Back - Nut : Rotation
Ferrule Ferrule

Figure 4.3 Tube Fitting Assembly

4.2.4 Ventilation
Connect duct piping to the ventilating duct located on top of the pump cover.—

Draw the hot air from inside the cover.
if ventilated not properly, temperature inside the cover rises and troubles or

ALARM may occur.

{ CAUTION ] Duct ventilation should be provided for safety, if the pump
evacuate toxic or inflammable gases.

[ CAUTION ] Do not connect duct ventilation with any process gas exhaust.

4.3 Electrical Wiring

[ WARNING ] Tum power off before starting any work or maintenance.
Do not supply power until work is completed.

[ WARNING ] All electrical wiring works should be in accordance with local
and national regulations, cords, ordinances.

[ WARNING] Al electrical works must be performed by a qualified electrician.

[ WARNING ] Do not supply power from the pump to another equipment to
avoid malfunction of control circuit or failure of the pump.

L]
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4.3.1 Power Supply Wiring

[ CAUTION ] Use the correct wiring materials and size to match the operating
conditions in accordance with the power consumption and
ambient air temperature of the pump.

[ CAUTION ] Be sure that the grounding wiring is connected.

[ CAUTION ] Wiring should be using twist-lock Hubbel type connector at
power source side. (provided with pump unit)

Connect commercial power supply (3 phase , 200V at 50Hz , 200 - 220 V at 60Hz) to

the pump power connector.
Refer to Figure 4.4 and Table 4.2 for connector specifications and Table 4.3 for the

connector pin assignment.

Figure 4.4 Power Supply Receptacle
(Face of receptacle represented)

Table 4.2 Receptacle Specification

Pump Model A70W ] ASOWT A25S ] A10S l AD7V
Recep. manufacturer Japan Aviation Electronics Industry Co.,Ltd.
Receptacle type MS3102A22-22P MS3102A20-4P
Current A (50 / 60 Hz) 29.5!28.1I19.7l18.5r18.3117.5 11.7.’18.5TB.4I8.6
Adapted plug type MS3106B22-228 MS3106B20-4S5
Suitable wire AWG #8 - #10 AWG #12 - #14
Table 4.3 Pin Assignment

No. Phase

A R

B S

. c T
D GND

’ EBARACORPORATION
.
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4.3.2 Control Signal Wiring

Connect the wire to the control connector when operating or observing by remote.
Refer to Figures 4.5, 4.6 and Table 4.4, 4.5 for connector specifications and Table
4.5 for the connector pin assignment.

03

Job

/

26

25? 150

\V;

Table 4.4 Receptacle Specification

Receptacle manufacturer DDK. Ltd.
Receptacle type 57FE-40500
Applied voltage for input 12 VDC 20 mA
Contact capacity of output 50 VDC/Max. 50 mA
Adapted plug type 57-30500
Suitable wire AWG 24

Figure 4.5 Control Signal Receptacle
(Face of receptacie represented)

EBARACORPORATION



P.23

1. tnput signal

Control
Connector Dry Open
MP Stat (5D | § o/ | | comact  coliector
BP Stat (3|, [
W12 |(+) < ‘#}'
Rest _ Gmp|,.
o 3|(+) =™ 1———51
MP Stop @ ) 4 (+)‘__“ ‘__l
spsop GBI 4
Yy 5 (+) o i——h
| |
] | 6 ) < <
pe12v . inductive -
2. Output Signal — Hesiliznce load
" —
MP Run — {
<12 <—'—_3:
BP Run K
1 e a— |
DCsov pesov
Max, 50mA

l)) rg—l

6
Remote / Local
Casing Temp. (TRIP) f

—

-

Emergency Stop
Switch [OPTION]

le =] I_Z";—I

W
"4

Max. 50mA

g L]
<ty 4__|:6|:

+ +
IFCSOV lF(:SOV
Max. 50mA Max. 50mA
[ NOTE ]

1. Insert a diode (100V /1A class) when
cennecting inductive load by output signal.
2. Do not connect wiring to opened pins.
it may cause malfunction.

Figure 4.6 Control Signal Wiring
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Table 4.5 Pin Assignment (Do not connect wires to non-assigned pins.)

Na. Signa! name 1/ Signal type No. Signal name 1/0 Signal type
1 MP Start IN | N.O,, Akernate "1} 26 REMOTE / LOCAL OUT | N.Q., Alternate
2 BP Start 6 IN | N.O., Atternate *1| 27 Casing Temp. ({TRIP} OUT | N.O., Alternate
a ALARM / TRIP Reset IN | N.O., Momentary*2| 28 ME Motor Temp. (TRIP) | OUT | N.O., Alternate
4 MP Stop IN | N.O., Momentary*1] 20 | BP Motor Temp. (TRIP) *6 | OUT N.O., Alternate
5 BP Stop *6 IN | N.O., Momentary*1] 30 MP Overload (TRIP) ouT N.OQ., Alternate
6 COM of 1-5 IN 3 BP Overload (TRIP} "6 ouTt N.O., Alternate
7 32 Phase Error (TRIP) ouT N.Q., Alternate
8 Emergency Stop *3 ouT N.C., Alternate | 33
9 COM of 8 ouT 34 Water Leak (TRIP) *3 ouT N.O., Alternate
10 a5 Exhaust Press. (TRIP) *3 | OUT N.O., Alternate
11 MP Operation our N.0O., Alternate | 36
12 BP Operation *6 ouT N.O., Atternate | 37 Water Flow (ALARM) *4 our N.O., Altéfhete
13 38 | Sealing N2 Fiow(ALARM)*4 | OUT N.Q., Altemate
14 COM of 11-12 ouT 39 { Dilut. N2 Flow(ALARM)*4*5 | OUT [ N.O., Altemate
15 i 40 Casing Temp. (ALARM) ouT N.O., Altemate
16 4 MP Current (ALARM) ouT N.O., Alternate
17 42 BP Current (ALARM) 6 | OUT | N.O., Alternate
18 43 Oil Level {(ALARM) OUT | N.O., Alternate
19 TRIP/Collective OUT | N.C., Alternate | 44
20 COM of 19 ouT 45 | Bearing Temp. (ALARM)'6 | OUT N.O., Alternate
21 i
22 ALARM/Collective ouT N.C., Alternate | 47
23 COM of 22 ouT 48
; 24 49
25 . 50 COM of 26-45 ouT
MP means Main Pump, BP means Booster Pump.
A258, A10S, AO7V do not provide BP.
[NOTE]
*1 External start/stop signal type can be selected by Dip-SW No. 5.
Off : Alternate signal {Use only 1-2 pins)
On : Pulse signal {Use 1-2 pins for start and 4-5 pins for stop,

1-2 pins are changed to momentary signals)
Pump operation into remote mode can be seiected “According to signal®
or "Automatically stop" by Dip-SW No. 4,
Remote BP operation can be selected “Automatic” or "According to signal”
by Dip-SW No. 8.

*2 Input 200 ms or more to pin No. 3 {ALARM/TRIP Reset)
and pins No. 1, 2, 4, 5 (Momentary Start/Stop)

*3 Pins No. 8 (Emergency Stop Switch), 34 (Water Leakage), and 35 (Exhaust Pressure)
are option: Pin No. 8 {Emergency Stop Switch) output is off without input to reset
signal when turning the Emergency Stop Switch.

*4 Cooling water and N2 gas observation can be slected "always”
or “operating period only" by Dip-SW No. 2.

*5 Pin No. 39 (Difuting N2 Flow) is output when diluting N2 decrease (Nomal Mode)
. and when Diluting N2 selector valve is open (Dilution 0 Mode).

it can be selected by Dip-SW No. 7.

‘6 Pins No.2(BP Start}, 5(BP Stop), 12(BP Qperation), 29(BP Motor Temp.),

31(BP Overioad), 42(BP Curren}) are for A70W and A30W.
Pin No.45(Bearing Temp.) is for AO7V.

EBARACORPORATION
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[ CAUTION ] Do not apply voltage on the equipment side for the input
signals. 12 VDC is already applied on the pump side.
Output signals are open collector output. Apply 50 VDC or less

on the equipment side.
[ CAUTION ] Ensure the polarity (Sig./Com.) of each signal is correct.

[ CAUTION ] Insert a diode (100V /1A class) for surge absorber when
connecting inductive load such as relay by output signal.

4.4 Operation Mode
Set the dip switch on the control panel in accordance with the working conditions

as shown in Table 4.6.

Table 4.6 Dip Switch Settings

No Mode off ' On

1 RS232C Data Length 7hbit 8bit

2 Service observation Always Operating period only
3 Buzzer Not used Use

4 | Operation switched to remote According to signal Automatically stop
5 Remote start signal Alternating Momentary (Pulse)

[ —_— — —

7 Dilution N2 With dilution without dilution

8 BP operation Automatic According to_signal

(1) In case of observing pump running status with RS232C communication port,
Data Length can be selected out of 7bits and 8bits.

(2) Cooling water and N2 gas observation can be selected either “always" or
"operating period only" by dip switch No.2.

When selecting "operating period only", cooling water observation continues for 15
min. after pump stops.

(3) Buzzer usage in ALARM/TRIP condition can be selected by dip switch No. 3.
(4) Pump operation when mode is switched into remote can be selected either
"According to start/stop signal" or "Automatically stop" by dip switch No. 4.

(5) Remote start/stop signals can be selected either "Altemate(Maintained) signal”
or "Pulse(Momentary) signal" by dip switch No. 5. '

1-2, 4-5 pins are changed to momentary signal port when dip switch No.5 is

ON.
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(6) Dilution N2 usage can be selected by dip switch No. 7.

When the process is not generating reaction by-products inside the pump and is
not corrosive as Load-lock chamber, spattering, SEM, etc, N2 gas consumption
can be saved. Shut the diluting N2 selector valve located on the side face of

the pump and tum No. 7 dip switch ON.
Diluting N2 Flow ALARM is output when diluting N2 decrease (With dilution
mode) and when Diluting N2 selector valve is open (Without dilution mode).

[ NOTE ] The diluting N2 selector valve and the No. 7 dip switch shall be used
together in combination.

(7) Booster pump (BP) can automatically start and stop according to inlet vacuujm.
When operating BP by remote signal in appropriate vacuum condition, tum dip
switch No. 8 ON.

[ NOTE ] "Remote/local toggle switch", and "Use of the buzzer", can be

selected at any time as necessary.
Other switches' first setting is memorized when the power is tumed

ON. Tum the power OFF to change the setting.
(8) The switch setting in shipping are : Data Length 8bits, always observation,
buzzer in use, according to signal, aliemating signal, with dilution mode, BP

automatic operation, and Local operation. Referto figure 4.7.

Figure 4.7. Switch Settings

1EECN
|
=] .
o Dip
. Switch
O
I
S
,.::.:“ Rotary
RN Switch
Toggle
LOCAL ;
. E’HEMDTE Switch
Power
O LED
Hoo | | Rs232C
1 Port
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5. Operation

[ WARNING ] In case of Emergency Stop or Pump shut down, Re-start the
pump after troubleshooting as stated in Chapter 8.

[ NOTE] These pumps are factory filled with lubrication oil.

5.1 Before Starting _
(1) Tum on the cooling water flow and check out piping for water leakage.

[ CAUTION ] Supply cooling water appropriately, insufficient water fiow causes
trouble such as rotor contact due to rise of temperature.”

[ NOTE ] Flow control valve is not provided in pump unit.

(2) Tum on the N2 gas flow.

Be sure that the N2 gas regulator attached to the pump is fully closed. (Tum
regulator knob fully counterclockwise.)

Open the main valve and check out piping for N2 gas leakage.

Tum slowly the regulator knob clockwise and set the regulator pressure for 0.05
MPa .

Push the red stopper of knob to lock after setting.

[ WARNING ] Supply N2 gas tb the exhaust piping when it is necessary to
dilute the inflammable or toxic gas up to safe density.

[ CAUTION ] Set flow rate appropriately, otherwise such troubles as oil back,
corrosion inside pump, deposit of by-products, etc. occur.

According to dilution N2 mode setting of dip switch, operate dilution N2 selector
valve located on the side face of pump cover,
Dip switchNo.7 ON Selector Valve  CLOSE

OFF OPEN -
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[ NOTE ] After valve is operated, several seconds elapses until flow rate is
steady.

[ NOTE ] During regular operation, open dilution N2 gas selector valve except
when a process does not produce reaction by-products or is not

corrosive.

(3) Tum on power.
(4) Tum on the ELB (Earth Leakage Breaker) and ensure the yellow LED located
beside dip switch lights. The LCD controller counts down 10 seconds.

Refer to Table 5.2 and Figure 5.1.

[ NOTE ] After tuming on power, pump can not be started for 10 seconds due
to instruments warm-up.

(5) Ensure cooling water flow is 3.5 L/min or more.
(6) Readjust regulator so that diluting N2 gas is within described below.

Table 5.1 Diluting N2 gas flow

A70W 20-24Pa m3/s
A30W 15-19Pa m3/s
A258 14-17Pa m3/s
A10S 14-17Pa m3/s
AQ7V 12-15Pa m3/s

Then ensure that pressure gauge indicates 0.04-0.07 MPa.
After setting, Push the red stopper of knob to lock.
Under this condition, shaft seal N2 flow rate is 2.7-3.4 Pam3/s .
(Shaft seal N2 flow rate is not shown on LCD.)
(7) Check that any ALARM/TRIP signal is not indicated.
The motor current is indicated as "00.0 A" on LCD.
When ALARM/TRIP signal is indicated and an abnormal symptom appears, take
neceséary measures in accordance with attached "Troubleshooting".

|
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[NOTE] ALARM/TRIP signal is kept retained until the RESET signal enters
even if the causes are remedied.

After taking necessary measures, either press "RESET" switch of the
LCD controller or input RESET signal through the control connector.

When buzzer mode is in use, buzzer can be stopped by "BUZZER
- OFF" switch while generating ALARM/TRIP.

(8) open the valve on the exhaust piping before starting the pump.
If an exhaust gas scrubber is provided, open inlet and outlet valve of that.

[ CAUTION ] if pump is started without opening the exhaust valves, exhaust
piping is pressurized and causes troubie. :
LED\( Green ) LED Qed) LED(’Orangé) B}-zzer
] ST 7
N /0
£8.P.RUN ALARM
mn.p.nun[ Liquid Cr';fg, Display) TRIP (@)
ILOCAL =3 ERROR
==I=]EE
. X y
- X _J
Push Button
[Buttons] START For start of MP and BP
STOP For stop of MP and BP
DISP. SELECT For changing LCD indication
RESET For resetting ALARM and TRIP
BUZZER OFF For "buzzer mute in ALARM/ TRIP”
[LED] B.P. RUN BP running
M.P. RUN MP running
LOCAL LOCAL mode
ALARM ALARM condition
TRIP TRIP condition
) ERROR Microprodessor malfunction

|
Figure 5.1 LCD controller

EBARAcoRPORATION



P.30

Table 5.2 LCD controller indication

No TEM INDICATION
1.1 |Cperating mode selection 1 & & & & & & & %
{ 10 sec count down) UTY: STD REM: 51 G @
1.2 (Operating mode selection 2 & & & & & & & RUN: ALT %
{10 sec count down ) DI L:STD BP: AT @
2 |Motor current B P: # # . # A %
MP : $## . # A
3 |Cooling water flow WATER FLOW %
, g # . # L/ min
4 |Diluting N2 gas flow DI L. N2 FLOW %
{ with dilution mode) # # # Pam3/ s
5 |Diluting N2 gas flow %
{ without dilution mode ) w/ O D! L. N 2 MODE
6 [Pump casing temperature PUMP CASI NG %
$ # 8 =*=C -
7 {Total operation time OPE TI ME %
# # # # % h
8 |ALARM/TRIP $$5S5S5: $§SSS56S5S %
$ $ 5555858588558 38
1. " &&&&&&& " shows pump unit number. ,
2. "% " shows present number of ALARM/TRIP.
3. "@ " shows 10 seconds count-down after turming on power.
4, Mode selection contains items below.
‘ UTY : Service observation REM : Operation switched to remote
RUN : Remote start signal .DIL : Dilution N2
BP : BP operation '
5. Dilution N2 gas flow displays the amount of N2 gas except seal N2
gas, therefore it is different from the N2 approx. flow rate in Table 3.1.
6. Total operation time displays the operation time integration after shipment
from factory.
7. Upper row " $$$3%$ " shows ALARM/TRIP distinction and troubled position.
Lower row " $$$$$$ " shows ALARM/ TRIP description.
8. Indication retums to No. 2(Motor Current) when buttons on LCD controller
are not operated for one minute.
9. Indication can be switched with the "DISP. SELECT" switch in order.

All present ALARM/TRIP can be indicated with the "DISP. SELECT".
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5.2 Operation

"Remote / Local switchover' and "Use of the buzzer' can be selected at any time

as necessary.

Select properly according to the working conditions.
Pump automatically stops when changing to remote mode, if dip switch No. 4 is

ON.

[ WARNING ]

Do not touch the pump casihg and exhaust piping during
operation and for some time after stop.

- The inflammable must not be touched.

[ CAUTION ]

[ CAUTION ]

The pump casing and exhaust piping heat very hot.
Do not remove the pump cover during operation.

Stop the pump afier the process gas is stopped and 30 minutes
or more elapsed to prevent corrosion and reaction of by-product
in the pump. .

Purge N2 gas for 1 hour or more after the pump stops to
remove the residual process gas inside the pump.

Do not stop the N2 gas for a short period stopping the pump.

Tum on cooling water for 1 hour or more after stopping
because the pump casing temperature remains very hot even

after stopping.

[NOTE] Evacuation of the process gas shall only be done in 30 minutes or

more

after starting the pump. However, 4 hours or more is

recommendable, since the casing temperature becomes stable at
around this time.

[NOTE] While the pump is stopping, if service observation mode is "always®,
the alarms of cooling water and dilution N2 gas can put out.
Pump does not start when ALARM/TRIP is put out.
If started, in such case, "STARTFAIL" is indicated on the LCD

N controlier.
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5.2.1 Local (Pump side) Operation

(1) Start

Press controller "START" button.

MP (Main Pump) starts and "M.P.RUN" LED lights.

BP (Booster Pump) then automatically starts and "B.P.RUN" LED lights.
Motor current is indicated on the LCD while pump is running. '
For other indications of pump condition, refer to Table 5.2.

[ CAUTION | Pump does not start when ALARM/TRIP is put out.
It started, in such case, "STARTFAIL" is indicated on the LCD

controller.

(2) Stop

Press controller "STOP" button.

Both MP and BP stop and both "RUN" LED go out.
Motor current is indicated as "00.0 A",

5.2.2 Remote (Distant) Operation
(1) Start

[ NOTE ] Extemnal signal type must comply with dip switch settings.

Input external "MP start" signal from control connector.”

MP (Main Pump)} starts. '

When BP (booster pumps )} are in automatic operation, BP automatically starts and
stops according to the pump inlet vacuum.

When operating BP by remote signal, input external "BP start* signal from control
connector in condition of 4000 Pa or under.

(2) Stop

[ Altemating signal mode }

Tum "MP stant" signal off, both MP and BP stop.

[ Momentary (Pulse} signal mode }

Input extemal "MP stop" signal, both MP and BP stop.

LY
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6. Maintenance and Overhaul

6.1 Routine Inspection

Check periodically that ALARM signal is not output on the LCD controller or

remote output.

When there are no ALARMS at all, pump is operated under the normal and

proper condition.

Table 6.1 Typical check items

No. Item

Sensor

Interval (recommended)

1 “ Motor Current

cT

oil

"Color of Lubrication

2 “Nz Gas Fiow Flow sensor

3 "VibrationlNoise —

4 Lubrication oil Level switch 1 time/week
duantity

5 "Cooling water Flow Flow sensor

6 " Pump casing Temp. T/C

7 —_ 1 time/month

If any ALARM/TRIP occur, take necessary measures in accordance with the

“Troubleshooting".

[ WARNING] = Tum power off before starting any work or maintenance.

Do not supply power until work is completed.

[ WARNING ] Do not touch the pump casing and exhaust piping during
operation and for some time after stop.
The inflammable must not be touched.
The pump casing and exhaust piping heat very hot.
Do not remove the pump cover during operation.
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[NOTE]

[NOTE]

[ NOTE ]

ALARM/TRIP signal is kept retained until the RESET signal enters

even if the causes are remedied.
After taking necessary measures, either press "RESET" switch on the
LCD controller or input the RESET signal through the control

connector.
When buzzer mode is in use, buzzer can be stopped by "BUZZER

OFF" switch while generating ALARM/TRIP.

Pump does not stop by the ALARM.
However, it kept operated in ALARM state, TRIP or serious troubles

may be caused. i
Check in accordance with the "Troubleshooting” when the process

sequence of one cycle is completed.

Cut extemal “start" signals before to take necessary measures,. if TRIP

occurs during remote operation.
Otherwise, the pump immediately starts when TRIP is reset, if extemal

altemating "start" signal is input.

6.2 Piping Maintenance

[ WARNING ] Purge sufficient N2 gas before vacuum or exhaust piping

removal and washing.

Do not permit inflammable, toxic or dangerous materials to
disperse to the surroundings and guard against contact to the
human body. |

Emergency exit from work site should be provided.

[ WARNING ] Check for the gas leakage after installing and maintaining the

[ CAUTION ]

piping.
Discharge of bharmful and dangerous substances and abnormal
reaction happens by gas leakage.

Dispose of process by-product shouid be in accordance with all
local and natﬁional environmental and safety codes.

EBARACORPORATION



P.35

Observe the following points when maintaining the vacuum and the exhaust

piping, etc.

(1) Purge sufficient N2 gas before vacuum or exhaust piping removal.
(2) If exhaust gas scrubber is provided, stop N2 gas supply and close inlet valve

of the exhaust gas scrubber.
(3) Tum off power.

(4) Dry piping completely before reconnecting to the pump.

6.3 Spare (Maintenance) parts

Following parts are needed for maintenance in customers site,

Table 6.2 Spare (Maintenance) parts list "
1. Standard consumption Part.
Parts' Name Type Part No.
FOMBLIN Y-L VAC 25/6
PFPE oil BARRIERTA J100 CER01-4002
DEMNUM S-65
KRYTOX VPF 1525
2. Recommendable Parts for Safe Operation.
Parts' Name Type Part No.
Nw2as CERO01-4746
O-ring {Viton A) NW4a0 CERD1-4747
G55 {For Exh. check vaive) CERO01-4402-2
3. Recommendable Parts for Quick Maintenance.
Parts' Name Type Part No.
Exhaust check valve 32X80L CER01-4402
4. Recommendable Spare Parts. (Not needed for each pump.)
Parts' Name Type Part No.
Oil level switch NOR. CLOSE CER90-6515
Water flow sensor 20 L/min. CER90-6018
Pump gas flow sensor (seal) 3.4 Pa.m3/S CER90-6012
Pump gas flow sensor {dilution) 84.4 Pa.m3/S CER90-6017
T/C bolt TTYPE, M8 CER90-6035
N2 gas pressure regulator R31-206-C121 CERQO1-4420
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Following labels are attached to pump covers. When they are hard to read for
discoloring or peeling off, please stick them again as directed in the drawings,

W8/9634318 , W8/9634320 and W8/9634322.

Table. 6.3 Labels
Label's Name Part No.
[DANGER] HAZARDOUS WEIGHT WARNING LABEL CER90-9193
[WARNING] HAZARDOUS VOLTAGE WARNING LABEL CER90-9115
[WARNING] HIGH TEMPERATURE WARNING LABEL CER90-9113
[WARNING] HAZARDOUS MATERIAL WARNING LABEL CER90-9116
[CAUTION] CHARGE MARK LABEL CER90-9112 B

6.4 Overhaul

Overhaul works should be petformed by proper weli-trained personnel.

Contact EBARA Sales office or Overhaul service center.

-
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7. Bemoval and Transportation

[ DANGER } Keep out from under the lifted pump.
Only qualified personnel shall be allowed to lift the pump.

[ WARNING ] Notify EBARA before the pump is retumed if toxic or hazardous
gases such as arsenic compound has been evacuated.
For safety of pump transportation and overhaul works, inform the
name of equipment, process gas, and process by-product, and
reason for retum.

Please observe the following procedures when sending back the used pumps to
EBARA. .

(1) Fully replace the residual gas inside the pump with N2 gas.

(2) Remove electrical wiring.

(3) Shut the N2 regulator and remove N2 gas piping.

Plug the N2 purge port with seal or the like.

(4) Remove cooling water piping.

(5) Remove vacuum and exhaust piping and completely close the pump suction
port and exhaust port with a blind flange or the like. '

Plug all such places as differential port, etc. where process gas may flow out.
(6) Set LCD controller pane! downward and fix the controller to the pump cover
by using adhesive tape.

(7) Fully pack the pump proper with a vinyl sheet, efc.

[ WARNING ] Use an appropriate wire rope and crane which match respective
pump weight.
Angle of wire ropes must be equally divided to the left and
right, otherwise the pump can be hoisted eccentrically.

(8) Use eyebolts for loading or unioading of the pump.
The bearing surface of the eyebolts must be placed in uniform and close contact

with the aftaching face.
The angle of the sling wire (angle between wire) shall be 60° or less. -

[ NOTE] AO7V provides 'one eyebolt.

EBARACORPORATION




P.38

60 deg or less
LCD Controller

Figure 7.1 Pump Lifting

(9) If an optional interface box or the like are provided, be careful not to make-
wires hit them.

(10) Before transportation, Place protective members besides protection rug in
between fixing wires and pump cover to avoid load concentration.

EBARAcorrORATION
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8. Trbubleshooting

8.1 Troubleshooting (1)

Basic trouble

Abnormal symptom Check Item Corrective Action
Circuit breaker is activated. Incorrect wiring. Check wiring.
(leakage detector is on) Ground fault. Replace or overhaul pump.
Short circuit. Replace or overhaul pump.

Power LED does not come on.

No power supply 10 pump.

Check power supply.

Connector is not connected.

Connect power connector.

ELB is not made On.

Make ELB on.

Nothing appears on LCD.
Display is abnormal.

ELB is not made On.

Make ELB on.

instruments are in failure,

Replace instruments,

MP does not start when
pressing START button.

Mode is set in “Remote”.

Set switch to "Local” mode.

Start-up conditions are not
satisfied.
("STARTFAIL" Is dispiayed.)

Satisfy all start-up conditions.

instruments are in failure.

Replace instruments.

MP does not start when
applying START signal.

Mode is set in "Local®.

Set switch to "Remote” mode.

Mode is set in "Alternate”.
(Pump jogs.}

Apply "Alternate” start signal.
Set to "Momentary” mode.

instruments are in failure.

Replace instruments.

BP does not starl.

Leakage on vacuum piping. Check piping.
MP insufficient vacuum. Replace or overhaul.
B8P start signal is not applied. Apply BP start signal.

Instruments 1failure.

Replace instruments.

Abnormal noise.
Excessive vibration,

Adjuster foot is not lowered.

Properly set all adjuster foot.

Cover is in contact with others.

Remove objects from cover.

Cover screws loosened.

Screw mouniing screws.

Pump part is damaged.

Replace or overhaul pump.

Vacuum pressure increase.

By-Products settled in piping.

Clean up piping.

N2 pressure setting is high.

Set pressure for correct value.

Leakage from vacuum piping.

Check piping.

By-Products settled in pump.

Replace or overhaul pump.

[ WARNING ]

Tum power off before starting any work or maintenance.

Do not supply power until work is completed.

[ WARNING ]

Do not touch the pump casing and exhaust piping during

operation and for some time after stop.
Do not remove the pump cover during operation.

[ WARNING ]

Check for the gas leakage after installing and maintaiﬁing the

piping. |
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8.2 Troubleshooting (2) ALARM
Display Symptom Check Item Corrective Action
ALARM:WATER Water flow Coupler is disconnected. Connect coupler.
FLOW LOW ##.# decreases. Pressure is not sufficient. Apply sufficient pressure.
Root valve is closed. Open valve,
Water piping is clogged. Clean or replace piping.
Water piping leaks Check the fittings.

Instruments are in failure.

Repilace instruments.

Iniet/Outlet is reverse.
{Flow rate OL/min.)

Cennect correctly,

ALARM:SEAL N2
FLOW LOW

ALARM:DIL. N2
FLOW LOW ##.#
[w/ dilution mode]

ALARM:DIL. N2
VALVE OPEN
[wio dilution mode]

Shaft seal. N2 flow
decreases.

Diluting N2 flow
decreases. *1
[w/ dilution mode]

Diluting N2 valve
open. 2
{w/o dilution: mode]

N2 port is not connected,

Connect N2 pipe fitting,

Primary pressure is
insufficient.

Apply sufficient pressure,

Regulator setting low.

Increase pressure setting.~

N2 piping is clogged.

Replace N2 piping.

N2 piping ieaks.

Check the fittings,

Instruments are in failure.

Replace instruments.

Selector valve is closed.

*1

Open the valve.
Set to "w/o dil. mode".

Selector valve is open.

*2

Close the valve.
Set to "standard mode".

ALARM:BP MOTOR
CURRENT HIGH##.#

ALARM:MP MOTOR
CURRENT HIGH##.#

BP motor current
rises.

MP motor current
rises.

Exhaust pressure rises.

Check exhaust piping.

Rotor is in contact.
{By-products)
(Substance plunge)
(Cooling water decrease)
{Gear or bearing damage)

Replace or overhaul pump.
Replace or overhaut pump.
increase water slowtly.

Replace or overhaut pump.

Instruments are in failure.

Replace instruments.

Power supply failure.

Check power supply.

After taking the above corrective actions, input RESET signal or push
RESET button. When ALARM cause remains, RESET is not accepted.

[ WARNING ]

[ WARNING ]

[WARNING ] .

Tum power off before starting any work or maintenance.
Do not supply power until work is completed.

Do not touch the pump casing and exhaust piping during
operation and for some time after stop.
Do not remove the pump cover during operation.

Check for the gas leakage after installing and maintaihing the

piping. |

-,
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Display Symptom Check tem Corrective Action
ALARM:CASING Casing temperature |Exhaust press. rises. Check exhaust piping.
TEMP HIGH ##&# rises. Duct ventilation is Ventilate sufficiently.

insufficient .

By-product is clogged.

Replace or overhaul pump

Cooiing water decrease.

Increase water slowly.

JALARM:BP-GEAR
OIL LEVEL'LOW

ALARM:BEP-MOTOR
OfL. LEVEL LOW

ALARM:MP-GEAR
OIL LEVEL LOW

ALARM:MP-MOTOR

BP gear side oil
level low

BP motor side oil
tevel low

MP gear side oil
level low

MP motor side oll

Decrease of oil.

Fiil the lubricating oil.

Insufficient sealing N2.

Check sealing N2 ALARM.

Pump is inclined.

Level the pump with
adjuster foot.

Instruments are in failure. Replace instruments.

TEMP HIGH

ALARM:DRVN BRG

temp. rises.[AO7V]

Driven shaft brg

OIL LEVEL LOW level low
ALARM: Oil level low in
OIL LEVEL LOW oil pan. f[AD7V
only]
ALARM:DRV BRG Driving shaft brg Cooling water decrease. increase water slowly.

Decrease of grease.

Change the grease.

Bearing is damaged.

Replace or overhaul pump

TEMP HIGH temp. rises.[AO7V]
ALARM:PUMP BOX Temperature in Duct ventilations not Ventilate sufficiently.
TEMP HIGH pump cover rises. insufficient .

Cooling water decrease.

increase water,

After taking the above corrective actions, input RESET signal or push
" RESET button. When ALARM cause remains, RESET is not accepted.

[ WARNING ]

[ WARNING ]

L3

[ WARNING ]

Tum power off before starting any work or maintenance.

Do not supply power until work is completed.

Do not touch the pump casing and exhaust piping during

operation and for some time after stop.

Do not remove the pump cover during operation.

Check for the gas leakage after installing and maintaining the

piping.
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8.3 Troubleshooting (3) TRIP
Display Symptom Check ltem Corrective Action
TRIP:CASING Pump casing temp. Exhaust press. rises. Check exhaust piping.

TEMP H. HIGH

rises,

Cooling water decrease.

increase water slowiy.

By-product is clogged.

Replace or overhaul pump.

Duct ventilations not
insufficient .

Ventliate sufficiently.

TRIP:BP MOTOR
TEMP HIGH

TRIP:MP MOTOR

BP motor temp.
rises.

MP motor temp.

Cooling water decrease,

Increase water slowly.

Motor is in failure.

Replace or overhaut pump.

TRIP:MP MOTOR

MP current rises.

TEMP HIGH rises.
TRIP:BP MOTOR BP current rises. Exhaust press. rises. Check exhaust piping.
OVERLOAD (thermal relay trip) By-product is clogged. Replace or overhaul pump.

Substance plunge.

Replace or overfaui pump.

instruments are in faijure.

Replace instruments.

TRIP:MP MOTOR
NO CURRENT

MP motor current
value is 0.

OVERLOAD {thermal relay trip) Power supply failure. Check power supply.
TRIP: Negative phase Incorrect wiring. Wire R/S/T/E correctly.
PHASE ERROR instruments are in failure. Replace instruments,

Open phase Incorrect wiring. Check power supply.
TRIP:BP MOTOR BP motor current tnstruments are in failure. Replace instruments.
NO CURRENT value is 0.

TRIP:STARTFAIL
ALARM/TRIP EXIST

Start fault

Starting white ALARM or
TRIP occurs.

Satisty all starting
conditions.

Instruments are in failure.

Replace instruments.

After taking the above corrective actions, input RESET signal or push
RESET button. When TRIP cause remains, RESET is not accepted.
Before resetting, cut extenal START signal in remote operation.

[ WARNING ]

[WARNING]

»

[ WARNING ]

Tum power off before starting any work or maintenance.
Do not supply power until work is completed.

Do not touch the pump casing and exhaust piping during

operation and for some time after stop.

Do not remove the pump cover during operation.

Check for the gas leakage after installing and maintaining the

piping. |
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8.4 Troubieshooting (4) TRIP [Option]

Display Symptom Check Item Corrective Action
TRIP: Water leakage Tube fitting are loosened.]Re-tighten pipe works.
WATER LEAKAGE instruments are in fallure.jReplace instruments.
TRIP: Exhaust pressure JExhaust valve is closed. JCheck exhaust piping.
BACK PRESS. HIGH] rises. (0.1 MPa) Instruments are in failure.jReplace Iinstruments.
TRIP: Emergency stop Stop by emergency stoep |Check that pump can be
EMG. STOP SWITCH| switch button. : ‘operated and turn the
' |] button head to reset,

After taking the above corrective actions, input RESET signal or push
RESET button. When TRIP cause remains, RESET is not accepted.
Before resetting, cut extemal START signal in remote operation. _

[ WARNING ] Tum power off before starting any work or maintenance.
Do not supply power until work is completed.

[ WARNING ] Do not touch the pump casing and exhaust piping during
operation and for some time after stop.
Do not remove the pump cover during operation.

[ WARNING ] Check for the gas leakage after installing and maintaining the
piping.
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9. Service Network

If you have any questions as to the operation procedure, security, maintenance,
overhaul or the like, contact EBARA directly.

9.1 North America

EBARA TECHNOLOGIES INCORPORATED

(1) Westem Region

(2) Eastern Region

(3) Southwest Region

9.2 Asia

(1) 'Japan

(2) Korea

L]

MILPITAS, CA

323 SINCLAIR FRONTAGE ROAD MILPITAS, CA. 95035
U.S.A.

Phone : (408)934-2888 Fax : (408)934-2801

SACRAMENTO, CA.
51 MAIN AVENUE SACRAMENTO, CA.95838 U.S.A.
Phone : (916)920-5451 Fax : (916)925-6654

BETHEL, CT. |
1 PARKLAWN DRIVE, BETHEL CT. 06801 U.S.A.
Phone : (203)790-1080 Fax : (203)790-7404

AUSTIN, TX.

3019 ALVIN DE VANE BLDG.

BUILDING 3 SUITE 350, AUSTIN TX. 78741 U.S.A.
Phone : (512)389-3993 Fax : (512)389-3995

EBARA CORPORATION
NISSEI-AROMA SQUARE BLDG., 37-1 KAMATA 5-CHOME,
OTA-KU, TOKYO 144-8721 JAPAN

Phone : (03)5714-6606 Fax : (03)5714-6081

EBARA PRECISION MACHINERY KOREA INC.
15 FL, KANGNAM BLDG. 1321 SEOCHO-DONG,
SEOCI‘-IO-KU, SEQUL, KOREA )
Phone : 02-581-6801~5 Fax : 02-581-4211

-
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(3) Taiwan TAIWAN EBARA DENSAN (TED)
NO.7 NAN YUEN 2ND ROAD
CHUNGLI TAO YUEN, TAIWAN, R.O.C.
Phone : 03 4522181 Fax : 03 4522186

EBARA PRECISION MACHINERY TAIWAN INC.
EBARA CORPORATION, TAIPEI OFFICE
ROOM 1402, CHIA HSIN BLDG., No.96 SEC 2, CHUNG
SHAN N RD, TAIPEI TAIWAN. R.O.C. 7

~ Phone : 02-2560-1166 Fax : 02-2560-1177

{4) Singapore EBARA ENGINEERING SINGAPORE (E.E.S.)
NO.1 TUAS LINK2 SINGAPORE. 638550
Phone : 862-3536 Fax : 861-0589

9.3 EUROPE
(1) UK. EBARA CORPORATION SCOTLAND BRANCH
- (EBARA SCOTLAND) A
3. ADAM SQUARE-BRUCEFIELD INDUSTRIAL ESTATE
LIVINGSTON. SCOTLAND. U.K.
Phone : 1506-460232 Fax : 1506-460222
(2) Germany EBARA TECHNOLOGIES INCORPORATED

(CRYO PUMP OPERATION)
44 JARMUIDEN. AMSTERDAM. NETHERLAND
Phone : 20-611-4345 Fax : 20-611-4375

EBARA GERMANY GmbH
DONAU STRASSE 7, D-63452 HANAU. GERMANY
Phone : 06181-1876-0 Fax : 06181-1876-40
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