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Safety Information

NOTICE Obligation to Provide Information
Before installing and commissioning the pump, carefully read these
@ Operating Instructions and follow the information so as to ensure optimum
and safe working right from the start.

The Oerlikon Leybold Vacuum DRYVAC has been designed for safe and effi-
cient operation when used properly and in accordance with these Operating
Instructions. It is the responsibility of the user to carefully read and strictly
observe all safety precautions described in this section and throughout the
Operating Instructions. The pump must only be operated in the proper condi-
tion and under the conditions described in the Operating Instructions. It must
be operated and maintained by trained personnel only. Consult local, state,
and national agencies regarding specific requirements and regulations.
Address any further safety, operation and/or maintenance questions to our
nearest office.

DANGER DANGER indicates an imminently hazardous situation which, if not avoid-

f ed, will result in death or serious injury.

WARNING WARNING indicates a potentially hazardous situation which, if not

f avoided, could result in death or serious injury.

CAUTION CAUTION indicates a potentially hazardous situation which, if not avoided,

f could result in minor or moderate injury.

NOTICE NOTICE is used to notify users of installation, operation, programming or
0 maintenance information that is important, but not hazard related.

We reserve the right to alter the design or any data given in these Operating
Instructions. The illustrations are not binding.

Retain the Operating Instructions for further use.
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Safety Information

(o} Important Safety Information

Explanation of Warning Symbols

DANGER

Toxic gases The pump must be leaktight.

When the pump has been used to

pump hazardous gases before,

introduce appropriate safety pre-

Danger of explosion cautions before opening it. Before

opening the pump, purge it for a

longer period of time with an inert

gas. If necessary, wear suitable

Fire danger personal protection equipment like

gloves, breathing protection and
protection clothing, for example.

Reactive or corrosive
media

Ll e

Contaminated parts

>

Hazardous Voltage

Disconnect power before opening

Contact causes electrical shock

High Leakage Current

Earth connection essential before connecting supply
Electrical Hazards

Danger of residual voltage for up to 5 min after disconnecting power
supply. Connect and disconnect the mains plug only in deenergized
condition

>

Hot Surface

Do not touch.

Allow this area to cool before servicing

Burn hazard

Hot Surface inside. Do not touch, wear protective equipment.
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Safety Information
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/A CAUTION

Purge gas

Check compatibility with applications
Overpressure in the discharge line
Components can be thrown in all directions.

The pressure in the discharge line must not exceed atmospheric
pressure by 200 mbar max.

The discharge line must not be blocked or restricted.

Pumps with wheels
must only be placed and moved on levelled horizontal surfaces!

Vacuum
Avoid exposing any part of the human body to the vacuum.

Machinery starts automatically

Connect the pump so that it not will restart automatically after a mains

power failure, once the power returns.

> B>k

Overhead load

Transport the pump only at the four crane eyes or secured
with a forklift.
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Safety Information

Mechanical Hazards
In order to avoid the destruction of systems and injury to operating WARNING

personnel we urgently recommend to observe the information and \
installation information provided in these Operating Instructions. @ E& \Cé

Avoid exposing any part of the human body to the vacuum.

Do not operate the pump with an opened intake port. There exists the
risk of suffering injury.

The pump is intended for generating a vacuum only. If an overpres-
sure can occur in the pump and the system then they must be pro-
tected against such an overpressure by an overpressure safety valve,
for example.

The maximum permissible discharge pressure for the DRYVAC is 1.2
bar abs.

Always operate the pump with a connected exhaust line. The exhaust
line must be designed for the specific kind of application and shall be
connected to a central exhaust gas system.

Make sure that the gas flow at the discharge is not blocked or restrict-
ed in any way, even when the pumped out gases need to be collected
or contained.

No shutoff devices are required in the discharge line for pump opera-
tion. If shutoff devices are installed, open them before starting the
pump.

In the case of processes involving much condensate, we recommend
the installation of a condensate separator in the discharge line.

When using purge gas, protect the purge gas supply so that in the
event of a malfunction or power interruption no overpressure can
occur within the pump system.

We recommend to design the discharge line in consideration of a pos-
sible overpressure of 5 bar. In the event of a malfunction, such a pres-
sure can occur briefly.

For transporting the pump use only suitable transport means.

When selecting the lifting and transport means take note of the total
weight before transporting the pump.

As standard, the pump has been equipped with four crane eyes.

When transporting the pump with a forklift or similar, ensure that the
pump has been secured on the forks or on a suitable pallet.

The lifting eye of the screw pump must never be used to lift any pump
combinations (Roots pump + backing pump).
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Safety Information
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Select the location where the pump is installed so that all controls can
be easily accessed. Place the pump only on a floor which is level. It
can topple when it is tilted by more than 10° with respect to the verti-
cal axis.

For pumps on castors only

Because of the fitted castors, the pump must only be placed on a level
floor capable of supporting the pump’s weight, as otherwise there
exists the risk of the pump rolling away. Moreover, the pump may only
be moved on a level floor! Moving the pump along sloping paths or
ramps is prohibited! The pump must only be transported with a forklift
or a crane! At the installation location, screw down the adjustable feet.

Before beginning with any maintenance and servicing work always
ensure that no gas can flow backwards through the pump since
then the rotors might turn against the normal direction of rotation. For
this reason vent the vacuum chamber to the discharge pressure level
or ensure through suitable valves that the vacuum chamber and the
lines are reliably separated from the pump. When connecting several
pump systems, pressure differences between inlet and discharge can
give rise to uncontrolled turning of the pump’s shafts.

During operation, the cooling water circuit must not be shut off. A
cooling water discharge which has been blocked can cause the for-
mation of gas bubbles and result in excessively high pressures.

Lay electric feed and cooling water lines so that there is no risk of trip-
ping over these.

When changing the oil remove any escaped oil as otherwise there is
the risk of slipping.

Before doing installation work on the pump system make sure that no
vacuum is present in the pump and that all media connections have
been depressurised.

Before disassembling any cooling water lines, leave the pump to cool
down, shut off the feed line.
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Safety Information

Electrical Hazards

The electrical connection must only be provided by a trained person. DANGER
Please observe the national regulations in the country of use like EN
50110-1 for Europe, for example.

Potentially lethal voltages are present at the mains connections. Before
beginning with any maintenance or service work on the pump, discon-
nect the pump from all power supplies (lockout/tagout). In addition,
there is the danger of residual voltage for up to 5 min after disconnec-
tion.

Install a device for a safe disconnection from the power supply.

High electric voltages! When touching parts at high electric voltages,
there is the risk of suffering severe injuries by an electric shock! Covers
marked with this symbol must only be opened by trained electricians
after having reliably deenergised (lockout/tagout) the equipment.

Note the information on the IP type of protection.

Always operate the pump with a properly connected protective earth
conductor and make sure that the motor casing is closed

Observe the manufacturer’s information and operating instructions for
the respective frequency converter.

The pump must only be operated at the frequency specified for the
motor. Use only the OLV frequency converter.

For pumps with external frequency converter: after having connected
the motor and each time after having made changes to the wiring,
check the motor’s direction of rotation.

A wrong direction of rotation can cause a pressure buildup on the
intake side. Moreover, the pump may suffer severe damage.

Install a suitable motor protection for the electric motor before starting
up for the first time. Note the information in these Operating
Instructions and on the nameplate.

Before starting, check to ensure that the junction box is undamaged,
run a visual inspection on the seals.

Install add-on parts (pressure switches, for example) without any
mechanical tensions and protect these against being damaged by
impacts, for example.

Lay the connecting lines so that these cannot be damaged. Protect
the lines against humidity and contact with water. Avoid thermally
stressing the lines by unfavourable laying. Comply with the required
standards when designing and laying the electrical connections.

Provide strain relief for the connecting lines so that the plugs and the
line connectors are not subjected to excessively high mechanical
stresses.

Lay electric feed lines so that there is no risk of tripping over these.
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Safety Information
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For models with external frequency converter only:

Consider the following precautions for the output circuit wiring.

Do not connect any other load than a 3 phase motor to the frequency
converters output.

Never connect a power source to the frequency converters output.
Never short or ground the output terminals.

Do not use phase correction capacitors.

The pump must be integrated in the system control arrangement so
that it can not run-up automatically after it has been shut down due to
overtemperature. This applies equally to emergency shut-down
arrangements. After having determined the fault cause, the pump
should be switched on manually again.

We recommend the use of the external display (accessory) to operat-
ing the frequency converter. Attach the external display appropriately if
it used permanently.

Work on the frequency converter within the motor casing must always
be left to suitably instructed personnel only.

Thermal Hazards

Under certain ambient conditions parts of the pump may attain tem-
peratures over 80° C. There then exists the risk of suffering burns.
Note the danger symbols on the pump and in the case of a hot pump
wear the required protection equipment.

If there is the risk of touching hot surfaces inadvertently, install corre-
sponding protection. When working on a pump which is still warm
from operation, always wear protective gloves.

Handle the pump only while vented and after having let it cool down.

Before disassembling any cooling water lines, leave the pump to cool
down, shut off the feed line.

When uninstalling the cooling water lines, take note of splashing water.
Heated water can cause burns.

Never remove the oil-fill or oil-drain plugs while the pump is running.
There exists the risk of suffering burns. Always wear protective gloves
and protective goggles also for protection against the ail.

Operating the pump with less than the specified amount of cooling
water will result in excessively high surface temperatures. Moreover,
there exists the risk of suffering burns.

DRYVACs without cooling water unit:

(Basic versions) For these DRYVAC pumps do not connect the cooling
water using self-sealing quick locks or shut off the feed and discharge
lines with valves.
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Safety Information

After switching off, the pump will continue to produce heat. If upon
switching off the pump someone would then interrupt the cooling
water flow (through quick locks or valves on both sides (feed and dis-
charge)) then the water will continue to heat up further but will not be
able to expand. The high pressure thus produced may cause damage
to the cooling water channels and seals. Moreover, hot water or steam
may escape.

Hazards Caused by Materials and Substances
The vacuum line and the exhaust line must be leaktight. Hazardous DANGER

process gases may escape or the pumped gases can react with air \
or atmospheric humidity. After installation of the pump and after servic- @ =T_ & \c/

ing work on the vacuum system, a leak search will always be neces-

sary.

When pumping hazardous gases we recommend a leak search on a &
regular basis. Leaks in the pump cannot be ruled out under all cir-

cumstances. When pumping hazardous gases, the operator must

ensure that that leaks at the pump will not be a hazard.

Since not all application related hazards for vacuum systems can be
described in detail in these Operating Instructions, Oerlikon Leybold
Vacuum has available a separate document (Safety Booklet) in which
the hazards and general safety concepts for design, operation and
maintenance of vacuum systems are explained.

When planning to pump hazardous substances with this pump, read
the related chapters in the Safety Booklet and in these Operating
Instructions first. You can download the Safety Booklet from our
homepage.

Before commissioning the pump, make sure that the media which are
to be pumped are compatible with each other so as to avoid hazard-
ous situations.

If required additional monitoring of the purge gas quantities is neces-
sary from the side of the operator when a well-defined and ensured
dilution is necessary from the side of the process.

The type of protection depends on the specific process and needs to
be assessed by of the customer.

The cooling water from the return is not of drinking water quality and
should not be used for this purpose.

After having operated the pump, the cooling water lines may suffer
from microbiological contamination. Take appropriate safety precau-
tions.

Before operating the pump with a gas ballast or a purge gas check the
compatibility of the gas with the pumped media so as to avoid danger-
ous conditions during operation.

300314330_002_B1 - 01/2015 - © Oerlikon Leybold Vacuum 11
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When the pump has been used to pump hazardous gases before,
introduce appropriate safety precautions before opening the intake or
the discharge connections. Before opening the pump, purge it for a
longer period of time with an inert gas. If necessary, wear suitable per-
sonal protection equipment like gloves, breathing protection and pro-
tection clothing, for example (see Material Safety Data Sheets for the
substances in use, the chemical reactions and the by-products). Firmly
seal off the pump. When shipping the decontaminated pump for ser-
vicing please also indicate the type of hazard. For this see Section 5.1
Service at Oerlikon Leybold Vacuum.

Oerlikon Leybold Vacuum is not in a position to perform servicing
(repairs) and waste disposal of radioactively contaminated pumps.
Both needs to be ensured from the side of the user.

When disposing of the pump, used lubricants and used ail filters
observe the applicable environment regulations.

When pumping hazardous gases you must assume the presence of
hazardous residues in the pump.

If the pump has been contaminated by the process or through envi-
ronmental influences, it must be decontaminated professionally.

Contaminated parts can be detrimental to health and the environment.
Before beginning with any repair and maintenance work inform yourself
about any possible contamination. When handling contaminated parts
observe the pertinent regulations and comply with the necessary pro-
tection measures.

When shipping contaminated pumps which require approval by the
authorities, note the applicable regulations regarding packaging and

shipping.

Some pumps use perfluoropolyether (PFPE) as lubricant.

When handling PFPE you should observe the following:

During thermal decomposition at temperatures over 290 °C toxic and
corrosive gases are released. When handling PFPE keep it away from
open fires. Do not smoke with PFPE on your fingers.

Touch the inner sections of the pumps only while wearing clean gloves,
and use clean tools;

do the necessary work in clean and dry rooms;

after having removed the pump from its packaging, start it up as
quickly as possible;

as cleaning agents solvents based on hydrofluorether compounds may
be used.

Fluoropolymers are used as sealants (FKM) and as lubricants (PFPE) in
the pumps. In case the pump suffers a severe mechanical failure, the
possibility of hazardous substances being released owing to their ther-
mal decomposition cannot be excluded. The hazards caused by such
decomposition are described in the Material Safety Data Sheets for the
materials, for example.

300314330_002_B1 - 01/2015 - © Oerlikon Leybold Vacuum
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Safety Information

Ignition Risk

The standard version of the pump is not suited for operation in explo-
sion hazard areas. Contact us before planning to use the pump under
such circumstances.

Noise Hazard

The noise level of the pump during ultimate pressure operation with
silencer or connected discharge line corresponds to the values stated
in the Technical Data. In other operating modes and with other equip-
ment, higher values must be expected. Make sure that suitable protec-
tion measures are taken to protect your hearing.

We recommend to wear hearing protectors (earmuffs), if local noise
levels exceed mandatory limits.

Dangers in connection with safety-related
measures and precautions
The pump is not equipped with an emergency shutdown facility.

The following applies to pumps being operated with a frequency con-
verter: after a mains power failure the pump will automatically start up
again once the power returns.

Take note of the warning information on the casing surface. If this
warning information was removed, covered or obstructed, then pro-
vide corresponding additional warning information.

300314330_002_B1 - 01/2015 - © Oerlikon Leybold Vacuum
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Safety Information
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Danger of Pump Damage
Select an installation site for the pump so that all controls are easily
accessible.

The pumps are supplied filled with lubricant (synthetic oil or PFPE). For
this reason they should, while being transported or shipped, not be
subjected to much tilting. Store the pumps only horizontally standing
on their feet.

Do not allow the ingestion of any objects (screws, welding beads,
nuts, washers, pieces of wire, etc.) through the intake port of the

pump.

If possible, use the intake screen which has been fitted as standard
and clean it regularly.

In case the pump is operated without intake screen the operator has
to make sure that no objects can enter the pump through the intake
port. Objects falling into the pump can cause severe damage at the

pump including leaks to atmosphere.

The intake screen does not replace a filter. Prevent the intake of parti-
cles from the side of the process by fitting suitable filters. Upstream fil-
ters protect the pump against damage to the pump chamber.

In a pumping section (combination of several pumps connected in
series) only a single intake screen is required. This screen needs to be
fitted to the inlet for the pump closest to the process chamber.

When pumping dust containing media, install a dust filter in the pro-
cess gas flow upstream with respect to the pump.

If low concentration corrosive or reactive gases are being pumped,
then operate the pump with purge gas.

Please consult us to determine which pump types are required for
specific processes and applications.

When connecting the pump, provide a suitable valve on the intake side
for the purpose of shutting off the intake line so as to prevent the
pump from turning backwards in the event of a power failure.
Otherwise the pump may suffer damage or oil may contaminate the
pump chamber.

Lines and other vacuum connections should be clean and free of ail.
Special attention must be paid here when oil-sealed pumps have been
used on the vacuum side. Check the conditions before initial commis-
sioning. In the case of deviations, the pump can suffer contamination
with oil residues.

The pressure within a pump which has been switched off will increase

to ambient pressure within a few seconds. In such a case the pump is
vented through the discharge. We recommend to fit a non return dis-
charge valve.

The discharge line should be laid so that it slopes down and away
from the pump so as to prevent condensed vapours from backstream-
ing into the pump.

300314330_002_B1 - 01/2015 - © Oerlikon Leybold Vacuum
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Safety Information

In the case of wet processes we recommend the installation of liquid
separators, upstream and downstream of the pump so as to avoid
the influx of liquid into the pump.

During installation work on the intake and discharge lines do not sub-
ject flanges to any stresses. Check the rubber elements of the pump’s
feet as to any deformation.

Before pumping condensable vapours the pump should be at oper-
ating temperature. If a gas ballast is present, then it should be opened.
The pump will attain its operating temperature approximately 30 min-
utes after having started the pump. During this warm-up phase, the
pump should be left separated from the process by a valve in the
intake line, for example.

With the pump warm from operation do not clean it from the outside
with water or suddenly supply very cold cooling water. There is the risk
of a rotor crash due to shock cooling.

[f condensable vapours have been pumped, the pump should before
switching off be purged for approx. 15 min with an inert gas or air
(depending on the specific application). This process should also be
run before cleaning the pump chamber.

Improper decommissioning of the pump may damage it. For this rea-
son, follow the instructions given in Sections 4.5 and 4.6 of these
Operating Instructions.

Improper maintenance or repair work can have an influence on the
service life and the performance of the pump and will void any warran-
ty claims.

Maximum cooling water pressure: 7 bar. When exceeded, there is
the risk of leaks.

Pressures given in bar or mbar are absolute values. If exceptionally a gauge
pressure is meant, a “g” is added (bar(g)).

300314330_002_B1 - 01/2015 - © Oerlikon Leybold Vacuum
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Description

DRYVAC DV 650

Fig. 1.1 Pump models

DRYVAC DV 1200

DRYVAC DV 650-r

1 Description

1.1 Design

The DRYVAC is a dry compressing screw vacuum pump. The DRYVAC DV
450 and 650 pumps are equipped with one screw pumping stage, the
DRYVAC DV 1200 is equipped with two pump stages running in parallel.

We offer different pump models for different applications.

DRYVAC basic versions pumps cover all features needed for process
industry applications. E.g., they are equipped with a gas ballast facility.

DRYVAC basic versions and the DRYVAC S have optimized pumping
speeds at pressures >100 mbar. These models are specially suited for short
cycle operation, e.g. load lock applications.

Models from the DRYVAC C range have been designed to provide reliability
in harsh process duties. They are optimized for handling typical gases from
the production in the PV and FPD industry. They excel through their robust
design and meet industrial safety requirements. They are equipped with a
purge gas system that makes possible rotor purge and shaft seal purge.

All DRYVAC pumps are basically equipped with the same motor. The required
frequency converter has either been installed at the pump or is installed sep-
arately in a rack (-r models).

All DRYVAC pumps have been prepared for direct fitting of a RUVAC Roots
pump.

The pumps are water cooled. They are lubricated either with synthetic oil or
PFPE.

16 300314330_002_B1 - 01/2015 - © Oerlikon Leybold Vacuum



Description
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Inlet

Pump stages: 2 screw pumps,
pumping parallel

1\ &/ I— Purge gas pressure setting and

Q: , condensate vessel
o= % g

I\'VV . _” "jz Cooling water pressure relief valve
L) =

,& = . P

}/4 { Purge gas module

—

Exhaust

Fig. 1.2 DRYVAC DV 1200 without side covers
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DRYVAC DV 650 S

Description

Torr
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DRYVAC DV 1200 S
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Fig. 1.5 Pumping speed curve

20

Inlet pressure

1.2 Supplied Equipment
= Pump as described in Sections 1.1 and 1.4.1. The external frequency con-
verter is included in the delivery.

= The pumps are filled with lubricant:
Synthetic oil LEYBONOL LVO 210 or PFPE LEYBONOL LVO 410

= The pumps are purged with nitrogen for protection against corrosion. The
pump flanges have been blanked off with a sealing cap.

m 4x crane eyes M16
u Intake screen with O-ring
m 3x plugs for purge gas valve (only with installed purge gas module)

m Plug for purge gas pressure switch (only with installed purge gas module)

300314330_002_B1 - 01/2015 - © Oerlikon Leybold Vacuum



Description
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1) 130 with non-return valve DRYVAC DV 450, DRYVAC DV 650

2) 437 with non-return valve Purge gas or gas ballast valves
and cooling water unit are not shown.

Fig. 1.6 Dimensional drawing, dimensions in mm

For CAD installation drawings in the STEP format, please contact Oerlikon
Leybold Vacuum.
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and with purge gas und gas ballast module

Fig. 1.7 Dimensional drawing, dimensions in mm
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Castors

Adjustment range for the feet

Fig. 1.8 Dimensional drawing, dimensions in mm
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1.3 Technical Data
DRYVAC DV
Maximum pumping speed without gas ballast

Ultimate partial pressure

without purge gas or with purge gas for shaft
seal outlet

with rotor purge

with gas ballast

with purge gas for shaft seal inlet

(0.9 mm nozzle)

Maximum permissible inlet pressure

Max. perm. discharge pressure
(relative to ambient)

Integral leak rate

Water vapour tolerance with purge gas and
gas ballast

Water vapour capacity
Permissible ambient temperature
Storage temperature

Contamination grade with/without purge gas
module

Overvoltage category

Noise level with silencer, at ultimate pressure
(acc. to DIN EN ISO 2151)

Noise level with rigid exhaust pipe, at ultimate
pressure (acc. to DIN EN ISO 2151)

Relative atmospheric humidity
Installation location

Cooling

Mains voltage™?)

Frequency

Phases

Rated power

Rated current
at 400 V
at 200 V

Motor efficiency class calculated and
configured acc. to EN 60034-30

Power consumption at ultimate pressure
Electrical power rating

Mains fusing/characteristic
at 400 V
at 200 V

Short-circuit interrupting capacity®)
Connectable cable cross-section, max.

Switching frequency of the frequency conv.
automatic switchover at low pump loads

450
450 m%/h

60 mbar

> 20 NI/min - > 20 NI/min > 20 NI/min > 20 NI/min

15 kg/h

11 kW
24 A
47 A

4.7 kKW
13 kVA

32 A/C
50 A/C

10 mm?

450-r

650

450 m3/h 650 m3/h

< 5x 10 mbar
1 x 102 mbar
0.1 mbar
2.5 mbar
1,050 mbar
+200 mbar

< 104 mbarl/s

60 mbar 60 mbar

15 kg/h

25 kg/h
+5 to +50 °C
-20 to + 60°C
2/3

3
67 dB(A)

65 dB(A)

650-r
650 m%/n

60 mbar

25 kg/h

95%, non-condensing
up to 2000 m (NHN)

Water

380-460 V or 200-240 V

11 kKW
24 A
47 A

4.7 KW
13 kVA

32 A/C
50 A/C

10 mm?2

50/60 Hz
3-ph
15 kW

31A
60 A

IE2

6.9 kW
17 kVA

32 A/C
63 A/C

<30 kA
10 mm?2
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15 kW

31A
60 A

6.9 kW
17 KVA

32 A/C
63 A/C

10 mm?2

8 kHz
15 kHz

1200
1250 m3/h

60 mbar
> 40 NI/min

50 kg/h

30 KW

62 A

13.8 kW
34 kKVA

63 A/C

16 mm?2

Tolerance
+5%

KpA = 3dB

KpA = 3dB

+10 %
+5%

+ 0.8 kW



DRYVAC DV

Speed

Min. permissible speed?
Protection class
Lubricant filling

Total lubricant quantity
Intake flange

Discharge flange

Materials
components in contact with gas in the
pump chamber
Materials sealing the pump off in the
pump chamber towards the outside

Weight, approx.
Dimensions (L x W x H)

Water

Water connection
with cooling water unit
without cooling water unit

Water temperature
Pumps with synthetic oil
Pumps with PFPE

Minimum supply pressure

Maximum supply pressure
Nominal flow

Purge gas
Connection

Nominal setting pressure Purge gas
(at nominal flow, valves open)

Permissible setting pressure Purge gas
(at purge gas flow)

Permissible supply pressure Purge gas
Purge gas flow shaft seal / rotor

Max. Gas ballast flow
(Pyet < 10 mbar)

Description

450 450-r 650 650-r 1200
7,200 RPM
1,200 RPM
IP 54 IP 55 IP 54 IP 55 IP 54
LVO 410 - LVO 410 LVO 410 -
LVO 210 LVO 210 LVO 210 LVO 210 LVO 210
1.21 1.21 1.21 1.21 2.41
DN 100 DN 100 DN 100 DN 100 DN 100
ISO-K / ISO-K/ ISO-K / ISO-K/
PN6 (1xon PN6 (1xon PN6 (1xon PNB6 (1x on
top, 2xon  top, 2xon  top, 2xon  top, 2x on
the sides) the sides) the sides) the sides)
DN 63 DN 63 DN 63 DN 63 DN 100
ISO-K ISO-K ISO-K ISO-K ISO-K

Grey cast iron/graphite cast iron/FKM/
steel/stainless steel/epoxy paint

FKM, grey cast iron

620 kg 580 kg 590 kg 550 kg

1280 x 570 1200 x 450 1280 x 570 1200 x 450
x420mm  x400 mm  x 420 mm

G1/2" (female)
G1/4”

5°C-35°C
5°C-25°C
2 bar(g)**
(unobstructed discharge, no backpressure)
7 bar(g)*”*

6 I/min 6 I/min 7.5 /min 7.5 1/min 15 I/min

plug-in connection D10

2.8 bar(g)™ 2.8 bar(g)** 2.8 bar(g)** 2.8 bar(g)** 3.5 bar(g)**

2.8 to 4.5 bar(g)**

4.0 to 10.0 bar(g)**

22 to 107 slm
see Section 3.5

180 slm 180 slm 220 sim 220 slm 440 slm

1400 kg

see dimen-
X 400 mm  sional drawing

Tolerance

+5%

+ 20 kg
+ 10 mm

+5%
+5%

+5%
+10 %

+10 %
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Notes to the technical data

* The frequency converter standard ratings are valid for an installation altitude up to 1000 m.
If the altitude exceeds 1000 m both the input voltage and the rated output current must be derated for 1% per 100 m.

1) In the case of mains voltage drops or interruptions (brownouts) up to two seconds, operation is maintained and no error message is output. For
mains voltages over 460 V this duration may be shorter.

2) Mains power grids: TN Systems, TT systems (earthing at the star point); for other types of mains power grid please consult us.
3) The pump is not suited for electric circuits capable of delivering a current in excess of 30 kA (rms) at maximum mains voltage.

4) The minimum permissible speed is relevant for the oil lubrication of bearings and gears. Running the pump at less than the minimum speed for
more than 1 hour can cause damage to the pump due to a lack of lubrication.

5) The gas ballast flow may vary due to different conditions!
The gas ballast flow through the DV pump is much dependent on the inlet pressure!

**par(g): bar (gauge) is the overpressure, i.e. atmospheric pressure = 0 bar(g)

300

250

200

150

100

Gas inlet temperature (°C)

50

0,001 0,01 0,1 1 10 100 1000

Inlet pressure (mbar)

Fig. 1.9 Permissible gas inlet temperature as function of the inlet pressure
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1.4 Ordering Information

Description

1.4.1 Pumps
DRYVAC Frequency Purge gas Gas ballast Cooling Cover and feet Lubricant Part No.
converter module module water unit LEYBONOL
(ambient
air)
DV 450-r, 400 V extern (Rack) triple none none Rubber feet LVO 210 112045V07-1
DV 450, 400 V on board double 24V valve none Rubber feet LVO 210  112045V15-1
DV 450, 200 V on board double 24V valve none Rubber feet VO 210  112045V19-1
DV 650-r, 400 V extern (Rack) double 24V valve none Rubber feet LVO 210 112065V05-1
DV 650-r, 400 V extern (Rack) triple none none Rubber feet VO 210 112065V07-1
DV 650-r, 200 V extern (Rack) double 24V valve none Rubber feet LVO 210 112065V19-1
DV 650, 400 V on board double 24V valve none Rubber feet VO 210  112065V15-1
DV 650, 400 V on board triple none none Rubber feet LVO 210 112065V17-1
DV 1200, 400 V on board (2x) double 24V valve on board Housing, LVO 210 112120V17-1
with Profibus castors, adjust-
able feet
DV 450 S, 400 V on board triple none installed Rubber feet LVO 210 112045V09-1
DV 450 S, 400 V on board triple none installed Rubber feet LVO 410 112045V20-1
DV 450 S, 200 V on board triple none installed Rubber feet LVO 410 112045V29-1
DV 650 S, 400 V on board triple none installed Rubber feet LVO 210 112065V09-1
DV 650 S, 400 V on board triple none installed Rubber feet LVO 410 112065V20-1
DV 650 S-r, 400 V extern (Rack) double none installed Rubber feet LVO 410 112065V23-1
DV 650 S, 400 V on board none none installed base plate, LVO 410 112065V25-1
castors, adjust-
able feet
DV 450 C, 400 V on board triple none installed Rubber feet LVO 410 112045V30-1
DV 650 C, 400 V on board triple none installed Rubber feet LVO 410 112065V30-1
DV 650 C-r, 200 V extern (Rack) triple none installed Rubber feet LVO 410 112065V35-1
DV 650 C-r, 400 V extern (Rack) triple none installed Rubber feet LVO 410 112065V36-1

with relay option
board
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Description

1.4.2 Accessories

Synthetic oil, ester oil, LEYBONOL LVO 210, 5 litres

PFPE LEYBONOL LVO 410, 1 litre

Profibus module for DRYVAC DV / DV-r
ProfiNet module for DRYVAC DV / DV-r
EtherCAT module for DRYVAC DV / DV-r

Relay module (digital output) for DRYVAC DV / DV-r

Ethernet interface board for DRYVAC DV / DV-r

Adapter DRYVAC for
RUVAC WH 700
RUVAC WS(U) 1001
RUVAC WS(U) 2001
RUVAC WH(U) 2500
RUVAC WH(U) 4400/7000

Cooling water unit
DRYVAC 450/650 S
DRYVAC 450/650 S-r

Non-return valve DRYVAC, DN 63 ISO-K
Gas ballast kit DRYVAC, 24 V electro-pneumatic

Silencer
DN 63 ISO-K for DRYVAC DV 450/650
DN 100 ISO-K for DRYVAC 1200

Serviceable silencer
DN 63 ISO-K for DRYVAC DV 450/650
DN 100 ISO-K for DRYVAC 1200

External display
Set of nozzles for DRYVAC purge gas

Permanent inlet purge kit

Net filter 200V 11 kW corner grounded (Jp)
Net filter 200V 15 kW corner grounded (Jp)
Floor mount for DRYVAC DV 1200

Harting plug for DV 1200

GSD file and manual for the Profibus interface see
Oerlikon Leybold Vacuum homepage
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Part No.
21005
41001

15656212V
112005A35
112005A36
112005A01
112005A02

112005A03
112005A04
112005A05
112005A07
112005A10

112005A12
112005A13

112005A15
112005A17

119002
119001

119003V
119003V

1565213V
112005A30
112005A32

112 005A25
112 005A26
503637V001
112005A20



Transport and Storage

4x Crane eyes

Fig. 2.1 Lifting the DRYVAC

2 Transport and Storage

Observe safety notes 0.1.8 and 0.1.9. WARNING

Crane eyes must not be interchanged with pumps! Only use the A‘
crane eyes specifically supplied with the respective pump. The DV

1200 is shipped with high-tensile crane eyes; these can be easily identified
by their red colour.

The pumps are supplied filled with oil or PFPE. For this reason they should,  NOTICE
while being transported or shipped, not be subjected to much tilting. Store
the pumps only horizontally standing on their feet.

Lift the pump at the crane eyes. Use all crane eyes, see Fig. above. The
pump can also be transported with a fork lift. Ensure that it cannot tip over.

Pumps with castors

Due to the castors which have been fitted, the DRYVAC must only be
installed on a level surface capable of carrying the weight of the pump as
otherwise there exists the danger of the pump rolling away. The pump must
also only be moved on level surfaces.

Moving the pump on slopes or ramps is not allowed!
The pump must only be transported using a fork lifter or a crane.

At the installation site, use all four adjustable feet for aligning thereby securing
the unit from rolling away and thus taking away the load from the castors.
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Transport and Storage

Storage
Store the pumps only horizontally standing on their feet.

The pumps are filled with nitrogen for protection against corrosion and are
sealed off. Open the pumps only immediately before installing them.

NOTICE If there is the danger of frost, the cooling water must be drained, see

0 Section 4.6 Removing from Service

You may use a water glycol mixture of up to 30 %.

Temperature (only for storage without cooling water!) -10 °C to +60 °C
Storage site dry
Maximum atmospheric humidity 95 %, non-condensing

The pump must be stored at the most for one year only. Longer storing with-
out turning the rotors will damage the bearings. Connect the pump to oper-
ate it briefly and then decommission it as described in the following sections.
(The intake flange can stay sealed during this brief operation, the exhaust
flange must be opened.)
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Transport and Storage

Capacitor forming - What has to be observed when an inverter
was longer than 2 years on stock?

If an inverter was on stock for a time longer than two years, it should not be
connected directly to the power line. If doing so the capacitors might be per-
manently damaged.

Instead the DC bus of the inverter should be connected to a DC power
source including an cur-rent limiting resistor and the voltage should be raised
slowly. This kind of process is called forming capacitors.

In case a DC power source is not available, the DC bus of a second inverter
connected to a variable AC power supply could be used to supply the
variable DC voltage.

Resistor
10 ohm

— ] .

Voo 7/—1 Inverter

4 Voltage
Vpg : 360V (for 200V class)
720V (for 400V class)
3 min. or more 40 min. or more Time

Fig. 2.2 Capacitor forming
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Installation

Fig. 3.1 Connections for the DRYVAC DV 450/650

32

Electrical connection

Control lines
Exhaust

Rotor purge or g
ballast connection

Fitting accessories

Purge gas, see Fig. 3.5 t0 3.6

* see Fig. 3.4 for versions
without cooling water unit

Purge gas and gas ballast mod-
ule not shown

Optional intake flange

/ (blanked off)

as

Optional intake

flange (blanked off) Cooling water OUT*

Cooling water IN*

3 Installation

3.1 Placement
Place the pump system on a flat and level surface.

The pump is designed for operation in buildings.
We recommend to leave the crane eyes screwed in.

Pumps with castors and feet: For proper securing against rolling away, use all
four adjustable feet for aligning thus taking away the load from the castors.

Remove covers and blank flanges on the pump just before fitting the pump
so that the assembly work can be performed under the cleanest conditions.

Check whether there is any desiccant present in the intake area. If required
remove it.

When planning to fit the accessory parts Roots pump adapter or non-return
valve, please note the information given in Section 3.8 first.
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Qil level with the pump at
standstill

Qil level glass

Qil level during operation:
Gear side  max. -6 mm 4
min. =10 mm ,,,, Purge gas or gas bal-

Motor side max. -3 mm last valvgs .
min. =7 mm and cooling water unit
Qil level glass are not shown.

Fig. 3.2 OQil level in the DRYVAC oil glasses

The pumps are supplied filled with synthetic oil or PFPE. Nothing will have to
be refilled. Check the oil levels through all oil level glasses (2 per pumping
stage).

If one of the ail levels is found to be incorrect, please contact us.
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3.2 Conforming Use

DRYVAC pumps are screw vacuum pumps developed for deployment in
connection with medium to rough applications. The pumps have been
designed for applications in the process industry and for thin film coating
(solar, glass coatings, display coatings, for example).

Basically, all DRYVAC pumps are leaktight and may for this reason be utilised
for pumping toxic and potentially flammable gases outside their ignition
range. For such applications, note the safety information given in Section 0.4.
When using the pumps in connection with oxidising or corrosive gases,
check media compatibility first. Media compatibility and the therefrom result-
ing hazards of each substance used and also of each substance mixture
need to be reassessed on a case-by-case basis.

There are different product variants (see Section 1.4.1) for different applica-
tion focuses.

DRYVAC pumps delivered with synthetic oil (hydrocarbons) have a limited
application scope. When assessing media compatibility here, in particular the
hazards resulting from the reaction of the process gases with the hydrocar-
bons must be assessed. For this read the information given in the Safety
Booklet and/or consult us for details.

DRYVAC C and S pumps delivered with PFPE offer a higher level of media
compatibility.

DRYVAC C pumps are process pumps suited also for operation with much

oxidising and corrosive media. With these pumps, you may pump both toxic
and potentially flammable gases outside their ignition range and a large num-
ber of corrosive and much oxidising substances and substance mixtures.

DRYVAC S pumps are load lock, transfer and process pumps for medium
rough processes. Their deployment in combination with some much oxidising
media is not recommended.

When planning to pump hazardous substances always consult Oerlikon
Leybold Vacuum first.

3.2.1 Non-conforming Use
Non-conforming use for the pump are among others:

= Operation with limit parameters which are not programmed by Oerlikon
Leybold Vacuum, particularly the maximum speed.

= Pumping of gases and vapours for which the materials of the pump are not
suited, consult OLV. For a list of materials in contact with the process
gases, see Section 1.3 Technical Data.

= Pumping of substances and mixtures (gases, liquids and solids) which are
rated as being explosive.

= Pumping of condensable vapours without adequately controlling the tem-
perature of the pump. Upon compression in the pump, these vapours may
condense or form deposits, consult OLV.
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Pumping of dusts and solids without suitable screens and filters, consult
OLVv.

Pumping of liquids
Pumping of ignitable gas mixtures

Pumping of process gases which form hard or sticky deposits which may
cause the pump to seize.

The use of pump and frequency converter in the explosion hazard areas
Non-compliance with the described maintenance and service intervals.

Use in systems and pump systems in which the exhaust pressure may
increase over 1.2 bar abs.

Operation with an inadequately affixed pump.
Operation at impermissibly high gas temperatures

Use in systems where pump, frequency converter and cables are subject-
ed to impact stresses.

Operation on movable systems or system components (locks or mobile
pump systems).

Use of pump, fitted ad-on components, drive electronics, flanges and
cables to climb onto the system.

Removing, covering or obstructing warning notices.
Operation outside of buildings.

Standstill or storing of pump and drive electronics without suitable sealing
and drying. When stored in a humid atmosphere corrosion can occur.

Conversions, manipulations and maintenance work by persons not author-
ised by Oerlikon Leybold Vacuum.

m Accessories which have not been specified by Oerlikon Leybold Vacuum
may only be used after approval by Oerlikon Leybold Vacuum.

The non-conforming use of pump and accessories may result in severe WARNING

injury or damage to the components. f
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O-ring 104.14 x 5.33 FPM 70 Shore A,
P/N 23970511

Intake screen DN 100,
P/N 41070117

Alternatively:

Centering ring with O-ring, DN 100 ISO-K,
P/N 88704 (stainless steel)

(use without outer ring)

Purge gas or gas bal-
last valves are not
shown.

Fig. 3.3 Intake flange connections

3.3 Connecting the Intake and Exhaust Lines

3.3.1 Intake Lines
Connect the intake line to the pump. We recommend using bellows on the
top of the pump for vibration absorption.

Support the intake lines.

DANGER Align the bellows. Do not overstress the bellows. Too much stress on the

\ bellows will cause premature failing of the bellows and thus leaks in the
/@& ;“h & system.

The intake lines must be clean.

HINWEIS Ensure that no items like welding beads, bolts, nuts, washers, pieces of
wire, for example, enter into the inlet.
Observe Safety Information 0.8.3.
Connect the intake flange: Either with intake screen and O-ring or with a cen-
tering ring without outer ring.

Upon delivery, the optional intake flanges at the side are only provided with
an O-ring seal. This will be inadequate for the purpose of connecting an
intake line.
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3.3.2 Exhaust Lines

Always operate the pump with a connected exhaust line. The exhaust line
must be designed for the specific kind of application. Lay permanent piping
to the outside or connect it to a suitable exhaust gas abatement system.

Connect the exhaust line to an abatement system with sufficient throughput,
if required by the process. The DRYVAC pumps will be switched off because
of overpressure if the abatement system is too small.

Connect the exhaust lines to the pump system‘s exhaust connections. Use
bellows to eliminate tension in the line.

The exhaust line should have the same or larger diameter than the exhaust
flange and 2.0 mm min. thickness.

The exhaust line must be able to withstand 1.3 bar and 150 °C.

Observe Safety Information 0.1.6 to 0.1.7.

Keep the exhaust line free of deposits. If the exhaust flow becomes restrict-
ed, deposits could collect in the DRYVACs. In order to prevent deposits in
the exhaust lines it may be necessary to heat the exhaust lines.

Avoid connecting the pump system together with oil-sealed pumps to one
central exhaust system. Using a common exhaust line could result in con-
densate back streaming into the DRYVAC or in dust adhering in the exhaust
line.

In the case of wet processes avoid the ingress of any liquid into the pump.
Observe Safety Information 0.8.9 and 0.8.10.

Check leak tightness of the exhaust lines on a regular basis!
Observe Safety Information 0.4.

Installation

Abatement

DANGER

N

S —

NOTICE

O

DANGER

A A M A
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CAUTION

A

NOTICE

O

38

3.4 Connecting Cooling Water
Observe Safety Information 0.3.3 to 0.3.6.

Connect the cooling water and ensure that the cooling water discharge is not
constricted in any way.

Select the lines in view of the temperatures and pressures which are to be
expected. Select a nominal width which is as wide as possible so as to avoid
pressure losses especially for the discharge (flow velocity below 2 m/s).

The temperature of the discharged cooling water must not exceed 50 °C as
otherwise the lines will tend to calcify.

Ensure an adequate cooling water flow in accordance with the technical
data.

With the pump warm from operation do not suddenly supply very cold
cooling water; there is the risk of a crash due to shock cooling.

Cooling water data for the pump
Materials in the cooling circuit of the pump  AISI 304, red brass, brass, EPDM,

epoxy paint,
Feed temperature
Pumps with synthetic oil 5 -35°C
Pumps with PFPE 5 -25°C
Feed pressure 2 — 7 bar (9)
Power loss to
be dissipated
by the cooling Cooling water demand at feed temperature
Type water (assuming a constant discharge temp. of 50 °C)
30°C...35°C 25°C...30°C 20°C...25°C  <20°C
kW I/min [/min I/min I/min
DV 450 7 6.0 4.8 4.0 3.5
DV 650 10.5 7.5 6.0 5.0 4.3
DV 1200 21 15.0 12.0 10.0 8.6

DRYVACs with cooling water unit
The DRYVAC pumps are equipped with a built-in pressure reducer. We rec-
ommend not to change the setting.

A screen has been built into the pressure reducer protecting the valve seat
against coarse contamination, see also Section 5.4 Maintenance.

The gauge only serves the purpose of checking the pressure reducer, see
Section 5.4.1.

The DRYVAC pumps are equipped with a pressure relief valve. It prevents the
water from boiling in the cooling circuit when the cooling water supply and
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Display
Pressure reducer

Pressure relief
valve 8 bar(g)

Cooling water
connectors

AN

Cooling water IN

DRYVAC without cooling water unit >
Cooling water OUT

Fig. 3.4 Cooling water connection

drain are closed. The valve opens at 8 bar(g) and releases small amounts of
water or vapour into the base pan.

DRYVACs without cooling water unit

(Basic versions) For these DRYVAC pumps do not connect the cooling water
using self-sealing quick locks or shut off the feed and discharge lines with
valves.

Notice Safety Information 0.3.7. CAUTION

A\
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All DRYVAC versions

If work on the water cooling system becomes necessary and in the case of a
longer standstill or transportation, completely drain out all cooling water and

completely dry the lines (with nitrogen, for example).

Block or label the area of the cooling water and exhaust lines to prevent trip-

ping.

3.4.1 Water Quality

In order to ensure long trouble-free operation the cooling water must not

contain any oils, greases and suspended solids. Moreover, we recommend

compliance with the following limit values:

Appearance Clear, free of oils and greases
Suspended matter < 250 mg/Il

Particle size < 150 pm

Electrical conductivity < 700 uS/cm

pH value 7.01t09,0

Total hardness (total alkaline earths) < 8 °dH

Aggressive carbon dioxide None, not detectable
Chloride < 100 mg/|

Sulfate < 150 mg/|

Nitrate < 50 mg/l

Iron <0.2myg/l
Manganese < 0.1 mg/l
Ammonium < 1.0 mg/l

Free chlorine < 0.2 mg/l

8 °dH (degrees German hardness) = 1.4mmol/|

= 10 °e (degrees English hardness)
= 14 °f (degrees French hardness)

If there is the danger of frost, you may use a water glycol mixture of up to 30 %.

DS water can be used for cooling the pump, if the pH value corresponds to the

range indicated above.
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Solenoid valves Gas ballast
SV40 SV41 Sv42 (Rotor purge)

Seal purge - Q
exhaust side &

& Purge gas?

supply !! J.“

Seal purge
inlet side

Pressure switch

Pressure gauge

Condensate vessel

Fig. 3.5 Triple purge gas module (e.g. Part No. 112065V30-1)

3.5 Connecting Purge Gas
There are three versions of the purge gas module;

At the triple purge gas module the gear chamber seals right and left of the
pumping chamber are protected with purge gas. The third gas inlet inserts
the purge gas directly into the pumping chamber (rotor purge).

At the double purge gas module the gear chamber seals right and left of
the pumping chamber are protected with purge gas.

At the single purge gas module only the gas inlet for the protection of the
motor gear is connected. The second purge gas connection and the rotor
purge are blank flanged.

The manifold block with valves, gauge and condensate separator is identical
for the versions.

Connect nitrogen or air as purge gas. If in doubt, please contact Oerlikon
Leybold Vacuum.
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Nozzle / Check valve

The nozzles can be changed according to the application. As standard, the S and C
versions of the DRYVAC are equipped with 0.9 mm nozzles for the shaft seals and a

1.0 mm nozzle for the rotor purge.

The process industry versions (operating agent: LVO 210) of the DRYVAC are

equipped as standard with a 0.9 mm nozzle for the shaft seal on the discharge side,
and a 2.0 mm nozzle for the shaft seal on the inlet side (for ensuring a sufficient purge
during venting). Here the rotor purge is ambient air gas ballast.

Nozzle diameter

Gauge

setting 0.2mm 0.9mm 1.0mm 1.2mm 1.5mm 1.7 mm 2.0 mm
bar slm sim sim sim slm sim sim
2.8 1 22 28 38 60 74 92

3 1 23 30 41 63 78 97
3.5 2 26 33 46 70 86 107

Range red -1 1o 2.0 bar

Pressure and flow too low

Range green 2.5 to 3.5 bar

recommended range

Range red 4.5 to 9.0 bar

Fig. 3.6 Details for the purge gas module

Caution! Pressure too high. Regulator
valve cannot open against the pressure

Gas temperature 0 to +50°C.
Filter size 40 um
Max. condensate capacity 22 cm3

The pump must only be vented such that atmospheric pressure is never
exceeded.

Ensure that the purge gas flow is not obstructed.

The purge gas supply should not be shut off while the pump system is
operating, above all especially not during shutdown and venting operations.

Wetted materials:, Brass, aluminium, zinc, polycarbonate, polybutenetere-
phthalate (PBT), NBR, polyamide tube, copper, stainless steel, PTFE, Loctite.

DRYVAC DV 450, DV 650
The pressure reducer is set to 2.8 bar at nominal flow (valves open) on deliv-

ery.

DRYVAC DV 1200

The pressure reducer is set to 3.5 bar at nominal flow (valves open) on deliv-
ery. This is also the maximum pressure which can be set up. The inlet purge
therefore amounts to at least 80 SLM per individual pump.
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To adjust, pull the adjustment knob to the top. Inherent to its functional prin-
ciple, the pressure with closed valves is always higher than with flow. A pres-
sure loss of up to 0.5 bar can be expected. l.e. if the pressure is set to 2.5
bar with closed valves, the pressure switch may signal a fault. In this case set
the pressure moderately higher.

See Section 3.6.1 or 3.6.4 for the connection of the pressure switch and the
solenoid valves.

Gas inlet for Air filter for gas ballast inlet
gas ballast control valve and

, Pilot valve for gas ballast
the seal on the exhaust side

171 I _
o) © r@ @) o)
9
o
_ S ° © O © © @
o ®
S 8 b o
i '/’ © ©

Fig. 3.7 Electropneumatic gas ballast valve (option)

3.5.1 Gas Ballast Valve
(only for some versions, see Section 1.4.1, or option)

The gas ballast valve is of the electropneumatically operated type. Here the
gas (compressed air or nitrogen) from the valve block is used to actuate the
electropneumatic gas ballast valve. The valve needs a pressure of 3.0 bar.

The actual ballast gas will generally be ambient air.

Installation
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Process @ %

I@I

Pt 100

No

TSH
281

TSH
280

TSH
285

Description

Temperature Switch High
Frequency Conv. Intern

Temperature Switch High
Pt 1000 Gear Flange

Temperature Switch High
Temperature limiter
Frequency conv. housing
(Motor terminal box ( -r))

: = ] “\I—Lk__ — > out PSH Pressure Switch High
: T I Out |\ Gooling Water 00 Exh. Pressure 0.25 bar(g)
lig-g.2.. | |\ + LI Level Indicator
|2 320 Oil Motor Bearing
400V 321 Oil Gear Side
PSL Pressure Switch Low
DRYVAC DV 650 220 Purge 2.4 bar(g)

SV Solenoid Valve

40  Exhaust seal purge
41 Rotor purge?)

42 Inlet seal purge2)
43  Optional purge

44 Optional flushing

Pl Pressure indicator
180 Water
181 Nitrogen

PRV Pressure Regulator (Filter)
SRV Safety relief valve 8 bar(g)
CV  Check valve

1) At pumps with single purge gas module check valves CV-81 and CV-82
and the corresponding throttles are missing, the lines are blanked off
2) Opening of these valves will impair the ultimate pressure; see Technical Data.

Fig. 3.8 Purge gas and switches schematic

3.5.2 Guidelines for Purge Gas Operation, Settings and Monitoring

NOTICE

O

Possible purge gases are N2 and CDA only.

The safety always has to be considered (please be careful with air purges
and read the safety booklet of OLV).

Exhaust shaft seal purge is running in most of all applications all the time.
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Rotor purge
= In most cases not used all the time, often active in specific process steps.

m Used for light gas performance, dilution to avoid condensation, dilution to
reduce chemical reaction and dilution to dilute below flammability limits.

= Applying up to 33 sim purge gas (1.0 mm nozzle) to the rotor purge posi-
tion on DV450 and on DV650 results in: pg,,q < 1x1 072 mbar for air or N2.

Exhaust shaft seal purge

The exhaust shaft seal purge is the most important purge position of the
pump to protect the pump from process materials and to keep it dry and
clean. The exhaust shaft seal purge protects the motor area (piston ring shaft
seal, bearings, motor) against particles / dust and condensable gases like
water or others. This purge is always recommended and there are only a few
applications possible where one can stop exhaust shaft seal purge flow.

Gas types: Air (consider safety concerning flammable gases), Nitrogen.
m Exhaust shaft seal purge is running in 99% of all applications at all time.

= Open exhaust shaft seal purge when starting the pump and stop it after
the pump has stopped.

= In many cases it might be better to keep the exhaust shaft seal purge on
for 15 — 30 min after stopping the pump - this cleans and dries out the
exhaust.

m If you want to operate without exhaust shaft seal purge please contact
OLV technical support.

m The exhaust purge gas does not reduce the pump performance in any
way.

Gas ballast

m Used for dilution by ambient air to avoid condensation, for drying out the
pump, dilution to reduce chemical reaction or to transport small amounts
of dust to the exhaust.

= The maximum gas ballast flow (p,,,; < 10 mbar)

DV 1200 440 sim
DV 650 220 sim
DV 450 180 sim

® The gas ballast flow is not constant under all conditions!

u The gas ballast flow of the DV pumps is strongly depending on the inlet
pressure!

= Applying max gas ballast flow results in: pg,,q = 1x1 0! mbar for ar.
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NOTICE

A

46

Inlet shaft seal purge

= The process industry pumps (all pumps which have LVO210 as lubricant)
are equipped with a 2.0 mm nozzle — this provides ~ 90 slm of gas flow
(up to 80 sIm on the DV1200).

If there is a risk, that in the application condensable gases or solids can be
transported into the gearbox area, it is a must to use inlet side venting
purge to protect the DRYVAC pump.

a) Contamination during pump down or fast pressure rise
= For fast pressure rises the 2.0 mm nozzle has to be used on the inlet side.

= Activate flow (solenoid valve) 2 seconds before pressure rise.
= Stop flow when the inlet pressure drops below 100 mbar.

u If you have only the 0.9 mm nozzle installed (2.0 mm recommended) acti-
vate flow 2 seconds before pump down and stop the flow when the pres-
sure drops below 20 mbar.

b) Contamination during chamber vent
= To avoid contamination during chamber venting, the inlet purge should be
activated at all time during the chamber venting.

c) Contamination during continuous operation
m Use the 2.0 mm nozzle in combination with the solenoid valve (customer
controlled) to protect against fast pressure rises.

= Use the smaller nozzle to allow a continuous flow of gas at all time (con-
stant flow).

= If a constant flow is not possible you can try to control the small flow
(0.9 mm nozzle) as well, i.e. with pressure rises and ventilation.

With the accessory “Permanent Inlet Purge Kit”, the inlet side of the
DRYVAC pump may be protected against being contaminated. This is effect-
ed by a permanent, comparatively small purge flow (0.5 SLM). For this, the
Permanent Inlet Purge Kit is so connected that it is always opened when also
the purge gas on the exhaust side (motor side) of the pump is open; i.e. gen-
erally always when the DRYVAC being switched on.

Pressure switch: To monitor purge gas availability

The shut-off threshold of the pressure switch PSL220 is 2.4 bar(g). This
switch (cf. fig. 3.5) is located in between pressure regulator and the solenoid
valves. This switch is always installed, but the signal is not controlled by the
pump itself (frequency converter). An LED indicates the status on the device
itself. A to be connected PLC or junction box is needed to monitor this sig-
nal.
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3.6 Electrical Connection

Observe Safety Information 0.2. DANGER

Take note of the information provided in the Operating Instructions “Quick A
Start Guide” enclosed with the frequency converter. Read these Operating

Instructions and make yourself comfortable with the contents before install-

ing and operating the frequency converter or before doing maintenance

work on it. The frequency converter must be installed in agreement with

the information given in these Operating Instructions and in agreement with

the locally applicable regulations. Non-compliance with the safety informa-

tion can result in severe or even deadly injuries or may damage the prod-

ucts or facilities and systems operated in connection with the product.

Wiring the Main Circuit Input
Consider the following precautions for the main circuit input.

m Use fuses recommended in Main Circuit only, see technical data.

m |If using a ground fault circuit breaker, make sure that it can detect both DC
and high frequency current.

Ground Connection
Take the following precautions when grounding the frequency converter.

= Always connect the frequency converter to ground in accordance with the
international and local regulations for equipment exhibiting an increased
leakage current.

um Keep the ground wires as short as possible. The frequency converter
produces leakage currents (typically less than 10 mA). In the case of
unbalanced mains power supplies, the leakage current may exceed 10
mA. In this case the protective ground conductor must exhibit a cross-sec-
tion of at least 10 mmZ2. Or connect a further protective ground conductor
having at least the same cross-section as the connection cable. A connec-
tion point is provided, see Fig. 3.13.

= When using more than one frequency converter, do not loop the ground
wire.

m For compliance with IEC 61010-1 it is mandatory to connect the additional
protective earth conductor.

Notes Relating to Electromagnetic Compatibility (EMC)
By maintaining the operational conditions specified this product complies
with the EMC emission limits for industrial production environments.

The frequency converter may, when deployed in residential areas, cause NOTICE
high-frequency interference. In such a case the operator of the unit will

have to introduce additional measures for the purpose of suppressing high- 0
frequency interferences.
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48

DV 450/650 and 450/650-r

3.6.1 Electrical Connection DRYVAC DV 450/650 and 450/650-r

Control Circuit Wiring

The control terminal board is equipped with screwless terminals. Always use
wires within the specification listed below. For safe wiring it is recommended
to use solid wires or flexible wires with ferrules. The stripping length respec-
tively ferrule length should be 8 mm.

Wire Type Wire size (mm2)
Solid 0.2t0 1.5
Flexible 0.2t01.0
Flexible with ferrule 0.25t0 0.5

Control Circuit Wiring Precautions
Consider the following precautions for wiring the control circuits.

Separate control circuit wiring from main circuit wiring and other high-pow-
er lines.

For external control power supply use a UL Listed Class 2 power supply.

Use twisted-pair or shielded twisted-pair cables for control circuits to pre-
vent operating faults.

Ground the cable shields with the maximum contact area of the shield and
ground.

Cable shields should be grounded on both cable ends.

If flexible wires with ferrules are connected they might fit tightly into the ter-
minals. To disconnect them, grasp the wire end with a pair of pliers,
release the terminal using a straight-edge screw driver, turn the wire for
about 45°, and pull it gently out of the terminal.

Main Circuit Terminals
Terminal Type Function

R/L1, S/L2, T/L3 Main circuit power  Connects line power to the frequency con-
supply input verter via line filter

U/T1, V/T2, W/T3 Drive output Connects to the motor.

B1, B2 Braking resistor ~ For connecting an optional braking resistor
+1, 42 DC reactor Linked at shipment.
connection Remove the link to install a DC choke.
+1 - DC power supply
input For connecting a DC power supply.
@ Ground Terminal ~ For 200 V class: Ground with 100 Q or less

For 400 V class: Ground with 10 Q or less
(2 terminals)
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DV 450/650 and 450/650-r

Main Contactor

DC Reactor
(Option)

Braking Resistor
(Option)

Pty 4

Installation

< 1> Connected using sequence input
signal (S1 to S6) from NPN transistor.
Default: sink mode (OV com).

< 2> Use only the +24V internal power
supply in sinking mode.

The source mode requires an external
power supply.

Lo— "
|
LB—
PE
ST T
| _Forward Run/ Stop
| PR - —— Hardware BaseBlock
| .
| A Exhaust pressure switch? :@ ! I Do not use the “Hardware
| < : HC : BaseBlock” input for any
I | Temperature limiter* :@ | | functional safety in
: ] | H | accordance to IEC61508
% % E | ISO/EN13849 on your
* | | or y
: Fault reset | N | machine. For details
| B 1 \__d_____ /  please contact Oerlikon Leybold Vacuum
| Digital Input *
| P
I 1 Baseblock S61 @
I I | —
| R 24V
T DIP switch S3
Digital Inputs NPN i i
* For settings see parameter LA S'NK.:| '(\)”:121:';”"0“0" Photo-Coupler
e || <2> DC48V / 50mA
sC * For settings see
v /______;1________\| parameter
2AC (I 4() Digital /
| Output ! i _
Shielded connection terminal | }3< Warning* DIP SW'tCh S4 Chgnges the func
g | | tionality of analog input A2. When
. Puise Train Input [ P2/ : DIP switch S4 is set to P the func-
(Max 33kHz) : M. Digital | tion is PTC input. When DIP switch
Frequency Setting | - PC E;fﬁr“;* | S4 is set to M the function of analog
+V' Power Supply '\ \ /I input A2 is multi-function input.
+10V / max. 20mA Y D
DIP switch S1
Pt 1000 T1 Pt 1000 Analog Input
Temperature (" Seting of DIP switch S4:
sensor DIP switch S4 |
 TC . " P =PTC input | Multi Function Input :
v [ W 0= wtiFuncion [ .
PTC / Multi Function Analog Input N === —
0to+10V (20kQ) or
410 20mA (250 52) / 0 to 20mA (250 2)
AC
A N
| IMP -\ Pulse Train Output :
A<F ! 0to 32kHz | Monitor Ouout
DIP switch S2 onitor Qutpu
S | L
: Analog Monitor Output :
3 | am L DCOto+10v2mA) |
QL ®© J>, | L+ |
= a
o ! ’ |
3 % 7
~ © Terminal Resistance % MY
»n 3 \ J
o0 & (12092 ,1/ 2W) - - ——————-

Fig. 3.9 Main and control circuit wiring DRYVAC DV 450/650 (-r)
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Installation DV 450/650 and 450/650-r

uB Signal Pin

T T
< 1 ] o
UB (24VDC max. 125mA)

4 3 4 3
s J_:1®2_‘ R 2 ov
RS RO | S1 (max. 100mA)

V 1
0 S Y

NS~ —

Fig. 3.10 Circuit diagram for the purge gas pressure switch

Connecting the Purge Gas Module Electrically
Connect the

purge gas pressure switch and
solenoid valves
to your system control.
Connect the solenoid coils for the purge gas valves to your system control.

The plugs are on the coils on delivery.

Data for the solenoid coils

Voltage 24V DC
Power consumption 8 W
Type of protection (DIN 40050) IP 65
Cable screw connection Pg 9
MEMOBUS/Modbus

The frequency converter is equipped with a serial RS 485 interface with
MEMOBUS/Modbus (RTU) protocol. Further details are available on request.

—_——— e ——

Forward Run / Stop

Exhaust pressure switch*

Temperature limiter*

Fault reset*

Digital Input*

I P
Baseblock S61 % % %\
| —

e ————

T T T T I “L DIP switch S3
Digital Inputs NPN = SOURCE
* For settings see parameter L] | e l:.]
s PNP Switch to source
(Control via

~  external source)

Shielded connection terminal

+24VDC GND

Option: Wiring with external power supply
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DV 450/650 Installation

PE LS L2 L1
Exhaust pressure line

Feedthrough for @_
mains connection ]

Display

Feedthroughs for
control connections

Exhaust pressure switch ® KO‘
(0.2 bar(g)) connector

(internally connected to the
frequency converter)

Feedthrough with a rubber sleeve
through which the Profibus plugs can
be guided.

Fig. 3.12 Frequency converter without covers

3.6.2 Electrical Connection DRYVAC DV 450/650
Remove the cover from the frequency converter. The cover is connected to
the PE terminals with a PE cable. Do not interrupt this cable.

Connect the mains cable as shown in Fig. 3.12. Use the M32 cable fitting for
that purpose. The terminals are designed for 10 mm?2 max. cable diameter.
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Installation DV 450/650

Copper strap, for example

Washer

Lock washer

Connection,
Thread M6 Hexagon socket screw M6

Fig. 3.13 Establishing the potential equalisation at the pump casing

Establishing Potential Equalisation
An M 6 thread is provided at the motor housing for connecting the external
potential equalisation cable.

Connect the potential equalisation conductor as depicted in Fig. 3.13.

Start/stop connection
Bridge SC and S6 to enable the frequency converter drive.

Bridge SC and S1 to start the DRYVAC. The run-up time to nominal speed
(120 Hz) amounts to 200 seconds. Open SC and S1 to stop the DRYVAC.

For the connection of the control cables install a cable fitting M16x1.5 in a
bore hole at the terminal box. Use EMC cable fittings if required.

Sensors
The exhaust pressure switch (setpoint 1.25 bar = 0.25 bar(g)) is connected to
S2 and SC.

The pump’s temperature sensor is connected to T1 and TC.
The temperature limiter is connected to S3 and SC.

Remount the cover on the frequency converter.
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DV 450/650-r Installation

R+ R- 8+ S~ IG T1 TC A2 +V AMACMP f

$1.82 83 84 85 86 HC SC HI RPAC| |P1 P2 PC| |[]

Fig. 3.14 Control circuit terminals

3.6.3 Electrical Connection DRYVAC DV 450/650-r

The external frequency converters comply with EMC guidelines when the
cable between pump and frequency converter does not exceed a length of
25 meters maximum. Longer cables are possible but at the risk of possibility
exceeding EMC limits.

The max. current load at the frequency converter output is 31 A.

Connect the main and control circuits as shown in Fig. 3.15.

Observe safety information 0.2.16. CAUTION

A\

Check the Direction of Rotation
Check the direction of rotation after connection. To do so, open the intake.

Wear protective goggles when checkingthe direction of rotation! CAUTION

Switch on the pump and switch it off immediately. The rotors shall move
upwards in the middle and shall move down at the sides.

Start/stop connection
Bridge SC and S6 to enable the frequency converter drive.

Bridge SC and S1 to start the DRYVAC. The run-up time to nominal speed
(120 Hz) amounts to 200 seconds. Open SC and S1 to stop the DRYVAC.
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Installation DV 450/650-r

Pressure switch

0

Terminals for

temperature limiter \E-~

Pt 1000

Temperature limiter \

a

Feedthrough for
temperature limiter

Motor terminal box

Fig. 3.15 DRYVAC DV 450/650-r sensors

Sensors
Connect the exhaust pressure switch (setpoint 1.25 bar = 0.25 bar(g)) to S2
and SC. A mating connector is delivered for the exhaust pressure switch.

Connect the pump’s temperature sensor (Pt 1000) to T1 and TC. The pump
connection terminals are in the motor terminal box. 30 m connection cable is
delivered for the Pt 1000.

Connect the temperature limiter in the motor terminal box to S3 and SC.
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DV 450/650-r

Installation

Control circuit terminal block
1 MRS ST AT Exhaust pressure sensor
—ddddaakdaaddad ]
S1.82 83 84 85 86 HC SC\Q‘W EAC P1 P2 PC p
=ESSEES SiE _
A 1 ANEAY o o
/ — LN e
o o ,)/— — — — — 7 Pt 1000
=" pump temperature
- —
Temperature | | *—o— -
limiter
| | : X2 g’
Ut viwe £ SRR
| o o o o Motorterminal |
X1 (lj (') c|> c|> box |
L f 71— _— _— _J
o o)
::' ' mom
i :
S ih
i [ i
|: = 3 i
RS N DD : Main circuit terminal block
| !J_! I
U RILTSIL2TILE 2 umivmawms !
Il 4 : o4 ;
|
vy | o @K K@ | v

L1

L2
L3
PE

Fig. 3.16  Main and control circuit wiring for the DRYVAC DV 450/650-r

300314330_002_B1 - 01/2015 - © Oerlikon Leybold Vacuum 55



Installation

CAUTION

A\

Profibus
interface

Interface valves
fan and pressure
switch

Mains connection

Ground bolt

Fig. 3.17 Electrical connections

Ground / J

bolt

DV 1200

3.6.4 Electrical Connection DRYVAC DV 1200

Risk of suffering an electric shock!
Insert or pull the Harting plug only after having reliably deenergised the
connection.

The two individual screw pumps have been wired up within the housing.
Three interfaces must be connected:

Main electric circuit

Valve, fan and pressure switch interface, see fig. 3.19

Profibus interface, see fig. 3.20

Connector-Mains / Supply - Type for up to 60/63A (Fusing):
Maker: Harting Type: Han K4/2 Ord.No.: 09 38 006 2701 Female insert,
4pole+PE

Type: Han (16B) Ord.No.: 09 30 016 0528 Connector housing for M40 cable
fitting (or equivalent type)

The system must only be operated off a three-phase mains power supply of
380 - 480 V AC, 50/60 Hz with PE- conductor.

Pin1 =11 (R), Pin2 =L2 (S), Pin 3 = L3 (T), PE-Terminal = PE (Earth).
Neutral (N) must not be used.

Protective potential equalisation

In addition to the protective ground connection, an additional M6 thread is
available for connection of a separate ground connection, for functional
grounding, for example.

Connect the potential equalisation conductor as depicted in fig. 3.18.

Copyper strap, for example
Washer

Lock washer
Nut M 6

Fig. 3.18 Establishing the potential equalisation at the pump casing
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DV 1200 Installation

Wiring of the valve, pressure switch and power supply
customer interface
Connector HAN 24DD-M-c

PIN Designation Function Potential

1 Valve SV40 Seal purge exhaust +24 Vdc/8W

2 Valve SV41 Gas ballast +24 \/dc/8W »@yﬁg }'ﬁh
3 Valve SV42 Seal purge inlet side +24 \/dc/8W

4 Not connected gk@ﬂﬁ.@'\ 3
5 Valve SV40 Seal purge exhaust oV

6 Valve SV41 Gas ballast oV

7 Valve SV42 Seal purge inlet side oV

8-12 Not connected

13 Pressure switch P1.1 Power supply +24 Vdc/4W

14-16 Not connected —
17 Pressure switch P1.1 Power supply oV

18-20 Not connected

21 Pressure switch P1.1 DO = switched output ~ +24Vdc/max. 4 W

22-24 Not connected

PE Valve SV40 Seal purge exhaust PE

PE Valve SV41 Gas ballast PE

PE Valve SV42 Seal purge inlet side PE

Pin E / PE Earth / Frame-Ground
SELV power supply (+24 V DC, 0 V and PE) is provided externally.

Fig. 3.19 Wiring of the valve, pressure switch and power supply customer interface

Safe Connection

The two screw pumps running in parallel must always run simultaneously. If  NOTICE
one of the two screw pump fails due to a malfunction, and the other con-

tinues to run, the failed pump may suffer from turning backwards in an 0
uncontrolled way. For this reason the DRYVAC DV 1200 must be connect-

ed so that it is completely shut down when one of the screw pumps fails.
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DRYVAC with Profibus module

-U1

(=

Fig. 3.20 Profibus connection

DANGER

A A L\ A

58

DV 1200

X24

Prepared bus cables for PROFIBUS-DP
RKSW451-XXm
made by: Turck

PROFIBUS feedthrough
2X
FKW FSW 45/M12
made by:. Turck

Profibus plug customer

OUT Male

e I SR

or terminal
resistor

IN Female

Prepared bus cables for PROFIBUS-DP

RSSW451-XXm
made by: Turck

Pin assignment

{

2
e

100 0O)3

O

5

3.7 Leak Search after Installation

Observe Safety Information 0.4.

1 n.c.

2 GN (Bus A)
3 n.c.

4 RD (Bus B)
5 Shield

On delivery, the pump is leak tight to 104 mbar-I/s (integral, leak-checked).
Leak-check all relevant connections after having installed the pump.
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Fig. 3.21 Roots pump adapters

3.8 Mounting Accessories

3.8.1 Roots Pump Adapter
The adapters serve as a connecting component when fitting a Roots vacuum
pump onto the DRYVAC DV 650 oder 450.

The adapter mounting is described in the corresponding Operating
Instructions.

After fitting, we recommend running of a leak search.

The eye-bolts at the RUVAC must not be used to lift the pump combina- CAUTION

tion. '
When transporting, the DRVAC and the RUVAC need to be separated for Aﬁ

safety reasons and reassembled at the new destination.

Exception: The WH 2500 can be lifted at its 4 eye-bolts together with the
DRYVAC if no other accessories are fitted.

Fig. 3.22  Non-return valve
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O-ring

M8 mounting
bolts

DRYVAC —P

Swivel joint

top

12,6

l I —P» Exhaust line

1l
[

22

Fig. 3.23 Side view/sectional view of the non-return valve

CAUTION

A

60

3.8.2 Non-return Valve
The non-return valve is a fitting for shutting off which is fitted to the exhaust
flange of the DRYVAC. It prevents gas from flowing back into the pump.

With the pump running, the non-return valve opens more or less wide
depending on the gas flow. When the pump is switched off, the non-return
valve closes automatically.

Supplied equipment: Non-return valve complete with O-ring and four M8
mounting bolts.

Installation

Note the safety information provided in Sections 0.1, 0.3 and 0.4.

Note the installation position for the non-return valve, see Fig. 3.22. The
swivel joint of the valve must be located at the top. The valves must open in
the direction of the gas flow.

Make sure that the O-ring sits in its groove. Bolt the non-return valve to the
exhaust of the DRYVAC using the four M8 mounting bolts, tightening torque
25 +/- 2.5 Nm.

Operation

Proper operation of the non-return valve is only ensured in connection with
clean processes. Operation of the valve needs to be checked regularly
depending on the type of application.
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4 Operation

Observe Safety Information 0.6.

4.1 Media Compatibility
See Section 3.2 Conforming Use. For a list of materials in contact with the
process gas, see Section 1.3 Technical Data.

If you use the system on an application for which it is not suitable, you may
invalidate your warranties. If in doubt, contact Oerlikon Leybold Vacuum.

4.2 Profibus Interface
For operating the Profibus interface refer to the YASKAWA AC Drive-V1000
Option PROFIBUS-DP Technical Manual Type SI-P3/V.

The manual information is valid except from the following:

GSD file

The GSD file and the manual can be downloaded from
www.oerlikon.com/leyboldvacuum -> Documents -> Download Software.
The GSD file for the versions in this manual is different from the GSD file for
the DRYVAC-i versions. Do not mix them up.

Run-up for the DRYVAC DV 1200

The speeds for the two screw stages should differ by no more than 5 Hz at
the most. During run-up, and especially when starting cold, the two screw
stages will not automatically run-up synchronously. We recommend pro-
gramming of the start-up process so that the screw stages will run up in
increments of 5 Hz or 10 Hz and then wait for each other before moving
onto the next step.

Operation

NOTICE

O
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Parameter Settings
No. Name Description OLYV Setting

b1-01  Frequency Reference Selection *1 *2 Selects the frequency reference input source
0: Operator - Digital preset speed d1-01 to d1-17
1: Terminals - Analog input terminal A1 or A2
2: MEMOBUS/Modbus communications
3: Option PCB
4: Pulse Input (Terminal RP) 3

b1-02  Run Command Selection *1 *2 Selects the run command input source
0O: Digital Operator - RUN and STOP keys
1: Digital input terminals S1 to S7
2: MEMOBUS/Modbus communications

3: Option PCB 3
F6-01  Operation Selection after Determines drive response when a bUS error is
Communications Error detected during communications with the

PROFIBUS-DP Option

0: Ramp to Stop

1: Coast to Stop

2: Fast-Stop

3: Alarm Only 1

F6-02  External Fault Detection Conditions (EFQ) Sets the condition for external fault detection (EFO)
0: Always detected

1: Detected only during operation 0
F6-03  Stopping Method for External Fault Determines drive response for external fault input
from Communication Option Board (EFOQ) detection during PROFIBUS communication

0: Ramp to Stop

1: Coast to Stop

2: Fast-Stop

3: Alarm Only *3 1

F6-04  BUS Error Detection Delay Time Set the maximum time the drive should wait
for a communication error to occur (bUS)
Range 0.00 to 5.00 s 0.05

F6-30 Node Address *4 0to 125 6

F6-31  Clear Mode Selection Selects the action to take when a ,,Clear Mode*
command is received
0: Resets back to O

1: Maintains the previous value 0
F6-32 PROFIBUS Map Selection 0: PPO Type
1: Conventional 1

* 1. To start and stop the drive through the PROFIBUS-DP network, set b1-02 to “3”. To control the frequency reference of the drive via the
PROFIBUS-DP network, set b1-01 to “3”.

*2. When b1-01 = 3 and/or b1-02 = 3 are selected and the communication option is not installed, V1000 detects oPEQ7 instead of oPEQ05 with
software version 1010.

* 3. If F6-08 is set to 3, then the drive will continue to operate when an EFO fault is detected. Take proper safety measures, such as installing an
emergency stop switch.

* 4. All node addresses must be unique. Node addresses 0, 1, and 2 are typically reserved for control, maintenance, and diagnostic equipment. The
ERR light will illuminate when O or greater than 125 is entered.
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MEMOBUS/Modbus Message
MEMOBUS/Modbus Message is not active.

Basic Data Register Map Detail

Output Input
Byte Description Byte Description
0 Operation Command High Byte } Table 13 0 Drive Status High Byte } Table 14
1 Operation Command Low Byte 1 Drive Status Low Byte
2 Frequency setpoint High Byte*1 2 Motor Speed High Byte*1
3 Frequency setpoint Low Byte*1 3 Motor Speed Low Byte*1
4 Reserved 4 Output Current High Byte*2
5 Reserved 5 Output Current Low Byte*2

*1. The unit is 0.01 Hz

* 2. The unit is 0.01 A for drives set up to 11 kW in Heavy Duty or Normal Duty and 0.1 A for drives set up for 15 kW and above.

Extended Data 1 Register Map

Output Input
Byte Description Byte Description
0 Operation Command High Byte } Table 13 0 Drive Status High Byte } Table 14
1 Operation Command Low Byte 1 Drive Status Low Byte
2 Frequency setpoint High Byte*3 2 Motor Speed High Byte*3
3 Frequency setpoint Low Byte*3 3 Motor Speed Low Byte *3
4 Reserved 4 Torque Reference Monitor High Byte *4
5 Reserved 5 Torque Reference Monitor Low Byte *4
6,7 Reserved 6,7 Reserved
8 Reserved 8 Frequency setpoint High Byte
9 Reserved 9 Frequency setpoint Low Byte
10 Analog Output Channel 1 High Byte *1 10  Output Frequency High Byte
11 Analog Output Channel 1 Low Byte *1 11 Output Frequency Low Byte
12 Reserved 12 Output Current High Byte *5
13 Reserved 13  Output Current Low Byte *5
14 Digital Output High Byte *2 14 Reserved
15 Digital Output Low Byte *2 15 Reserved
16 to 31 Reserved 16 to 31 Reserved

* 1. To select drive analog output channel for communications, set H4-01 (Multi-Function Analog Output Terminal AM) to 31 (Not used)

* 2. Drive digital output ON/OFF during communications, set H2-01 (Terminal MA, MB and MC Function Selection (relay)), H2-02 (Terminal P1
Function Selection (opencollector)), and H2-03 (Terminal P2 Function Selection (open-collector)) to F.

* 3. The unit is 0.01 Hz

* 4. Cannot be used when setting A1-02 (Control Method Selection) to O (V/f Control without PG).

*5. The unit is 0.01 A for drives set up to 11 kW in Heavy Duty or Normal Duty and 0.1 A for drives set up for 15 kW and above.
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Extended Data 2 Register Map

Output Input
Byte Description Byte Description
0 Operation Command High Byte } Table 13 0 Drive Status High Byte } Table 14
1 Operation Command Low Byte 1 Drive Status Low Byte
2 Frequency setpoint High Byte*1 2 Motor Speed High Byte *1
3 Frequency setpoint Low Byte*1 3 Motor Speed Low Byte *1
4to11 Reserved 4to 11 Reserved
* 1. The unit is 0.01 Hz
Table 13 Operation Command
Byte Command Bits Description
Byte 1 0 Start / Stop (1 = Start, O = Stop)
Byte 1 1to7 Reserved
Byte O 8 Reserved
Byte O 9 Reset
Byte 0 AtoF Reserved
Basically set reserved bits to 0!
Table 14 Drive Status
Byte Command Bits Description
Byte 1 0 Pump rotating
Byte 1 1 Pump stands still
Byte 1 2,3 Reserved
Byte 1 4 Normal operation (frequency setpoint reached)
Byte 1 5 Drive ready (ready to start, no fault)
Byte 1 6 Alarm
Byte 1 7 Fault
Byte O 8toF Reserved
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Example for control data in the “Basic data” format:

Byte 5
0000 0000

Reserved

Byte 4

0000 0000

Reserved

Byte 3
1101 1000

Frequency setpoint
low byte

Operation

Byte 1
0000 0001

Frequency setpoint  Start

Byte 0
0000 0000

Reset

Explanation: In addition to the start bit, a speed in the range of 10 to 120 Hz must be set. (2E D8hex = 119.92Hz)

Example for status data in the “Basic data” format:

Byte 5
0111 0110

Byte 4

0000 0111

Byte 3
1101 1000

Actual motor current Actual motor current Actual frequency

low byte

(07 76hex = 19.10 A)

Example for reading out the pump temperature via the Profibus
Applies to control data in the “Extended Data 1” format only:

Byte 32
1000 0000

Bit for data
updating

Byte 4
0000 0000

Reserved

high byte

Byte 20
0000 0000

Reserved

Byte 3
1101 1000

Frequency setpoint
low byte

low byte

Byte 19
0000 0010
Number of 2 bytes

Byte 2
0010 1110

Frequency setpoint
high byte

Actual frequency

Byte 1
0011 0001

0 Fault,

0 Alarm,

1 Pump ready,

1 Normal operation,
0 Reserved,

0 Reserved,

0 Pump stands still,
1 Pump rotating.

Byte 17
0000 0110

Number

Byte O
0000 0000

Reset

Byte 0
0000 0000

Reserved

Byte 16
0000 0011

Read
parameter

Explanation: through a parameter channel it is possible to query in the control word the parameter X662 hex which
represents the pump temperature and read out in the bytes 20/21 the status data. By activating, respectively deacti-
vating the seventh bit in the last byte of the control data, the temperature value in the status data is updated.
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Example for status data in the “Extended Data 1” format:

Byte 21 Byte 20 Byte 19 Byte 18 Byte 17
0001 1010 0000 0000 0000 0010 0110 0010 0000 0110
Temperature low byte Temperature Number of 2 bytes 662 hex Number
1A =26°C high byte parameter

Byte 4 Byte 3 Byte 2 Byte 1 Byte 0
0000 0000 1101 1000 0010 1110 0000 0000 0000 0000
Actual motor current Actual frequency Actual frequency 0 Error, Reserved
high byte low byte high byte 0 Warning,

66

1 Pump ready,

1 Normal operation,

0 Reserved,

0 Reserved,

0 Pump at a standstill,
1 Pump is running.

MEMOBUS/Modbus Message Area
MEMOBUS/Modbus Message Area is not active.

Handshaking Register
Handshaking Register is not active.
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4.3 Start-up

Checks before every Start-up
Check if the pump system is leak tight.

Close all protective covers.

Open the exhaust lines.

Open the purge gas supply if connected.

Open the cooling water return and supply.

Switch on the main switches.

Check messages on the frequency converter display.
In processes, where the process gases or by-products react with air, purge
the pump with nitrogen at every start-up before opening it to the process.
This reduces the risk of reactions (like explosions) when the process gases
come into contact with remaining oxygen in the pump.

Start the pump. It is ready for operation after 5 minutes.

Dry the pump, if required by the process. To do so turn on the pumping sys-
tem and run it at ultimate vacuum for a period 60 minutes with a dry nitrogen
shaft seal purge before opening it to the process.

Hot surfaces, risk of suffering burns.
Notice safety information 0.3.

4.4 Operation

Depending on the connection the pumps are operated through the remote
control or the Profibus. For the remote control refer to Section 3.6, for the
Profibus to Section 4.2.

In the event of a power failure, the pump will continue to operate for a period
of up to 2 seconds without outputting an error message.

For troubleshooting and testing the frequency converter is equipped with
LEDs and keys.

For DRYVAC DV 1200 only

The two screw pumps running in parallel must always run simultaneously. If
one of the two screw pump fails due to a malfunction, and the other con-
tinues to run, the failed pump may suffer from turning backwards in an
uncontrolled way. For this reason the DRYVAC DV 1200 must be connect-
ed so that it is completely shut down when one of the screw pumps fails.

Please also note the recommendations relating to running up of the pumps
provided at the beginning of Section 4.2.

Operation

CAUTION

A\

NOTICE

O
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4.4.1 LED Operator and Keys
The LED operator is used to program the frequency converter and to display
fault information. The LEDs indicate the frequency converter status.

After switching on, the display indicates alternating every three seconds the
monitoring parameters U1-02 (output frequency) and U7-03 (Pt 1000 tem-
perature). The units of measurement are not displayed. When the output fre-
quency is indicated, then simultaneously the LED FOUT will come on and
two digits after the decimal point are displayed. Example:

Fig. 4.1 LED operator

120.00 (FOUT LED on) U1-02 = 120.00 Hz

50 (FOUT LED off) U7-03 = 50 °C

Keys and Functions

Display

Name

Function

ESC

@
21 g
Pyl .-‘{%V
c —
=

<>

n B
28 R
0 (@]

)

®
E
o

Data Display Area

Displays the frequency reference, parameter number, etc.

ESC Key Returns to the previous menu.
Moves the cursor to the right.
RESET Key Resets a fault.
Starts the drive in the LOCAL* mode. The Run LED
- is on, when the drive is operating the motor.
RUN Key - flashes during deceleration to stop or when the frequency reference is 0.

- flashes quickly the drive is disabled by a DI, the drive was stopped using a fast stop DI or
a run command was active during power up.

Up Arrow Key

Scrolls up to select parameter numbers, setting values, etc.

Down Arrow key

Scrolls down to select parameter numbers, setting values, etc.

STOP Key

Stops the drive.

ENTER Key

Selects modes, parameters and is used to store settings.

LO/RE Selection
Key

Switches drive control between the operator (LOCAL) and the control circuit terminals
(REMQOTE)*. The LED is on when the drive is in the LOCAL mode (operation from keypad).

ALM LED Light

Flashing: The drive is in the alarm state.
On: The drive is in a fault state and the output is stopped

REV LED Light

On: The motor rotation direction is reverse.
Off: The motor rotation direction is forward

DRV

DRV LED Light

On: The drive is ready to operate the motor.
Off: The drive is in the Verify, Setup, Parameter Setting or Auto tuning mode

FOUT

FOUT LED Light

On: The output frequency is displayed on the data screen
Off: Anything else then the output frequency is displayed on the data screen

* The pump is not intended for LOCAL mode. Default is REMOTE

Fig. 4.2 Keys and

68

functions
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Power On
Before turning on the power supply,

u Make sure all wires are connected properly.

m Make sure no screws, loose wire ends or tools are left in the frequency
converter.

After turning the power on, the frequency converter mode display should
appear and no fault or alarm should be displayed.

= Connect S6 to SC (base block) for enable, see Section 3.6.
m Connect S1 to SC for start.

The frequency converter is programmed for this pump. The parameter
access is limited. The default output frequency can be changed in the pro-
gramming mode between 0 Hz and 120 Hz.

Description Parameter OLYV setting
in Programming mode
Standard output d1-01 120 Hz
frequency reference

The pre-set limiting parameters, in particular the maximum speed, must
not be changed. Note Safety Information 0.2.

Do not run any auto-tuning on the frequency converter, since the pre-set
motor parameters are then lost.

4.4.2 Frequency Converter Outputs
The frequency converter outputs have been assigned as follows:

P1-PC Digital output Contact closed
Multifunction opto-coupler during Warning (general message)
48 V DC max.
50 mA max.
P2-PC Digital output Contact closed
Multifunction opto-coupler during Error (general message)
48 V DC max.
50 mA max.
AM-AC Analog output Analog monitor output
0to +10 VDC (2 mA) 10 V when the pump is running

Operation

CAUTION

A

NOTICE

O
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Monitor Parameter Table
The table shows the the most important monitoring parameters to inform about the frequency converter
status and faults (monitoring mode).

Monitor Description Monitor Description
U1-01 Frequency Reference (Hz) U1-13 Terminal A1 input level
ut-02 Output Frequency (Hz) ui-14 Terminal A2 input level
U1-08  Output Current (A) U1-16  Soft Starter Output (freq after accel/decel ramps)
Ut-05 Motor Speed (Hz) u1-18 OPE Fault Parameter
U1-06 Output Voltage Reference (Vac) Uil-24 Pulse Input frequency
Uit-07 DC Bus Voltage (Vdc) U7-03 Pump temperature
U1-08  Output Power (kW) U7-04  Actual current limit
U1-09 Torque Reference (% of motor rated torque) U7-05 Base block counter
Ui1-10 Input Terminal Status Fault Trace
m lLoN 1 OFF U2-01 Current Fault
Reservga = 1: Digital input 1 ,
(terminal S1 enabled) U2-02 Previous Fault
1: Digital input 2 U2-03 Frequency Reference at Previous Fault
(terminal S2 enabled)
1: Digital input 3 U2-04 Output Frequency at Previous Fault
(terminal S3 enabled)
1: Digital input 4 U2-05  Output Current at Previous Fault
(terminal S4 enabled) )
1: Digital input 5 U2-06 Motor Speed at Previous Fault
(terminal S5 enabled) u2-07 Output Voltage at Previous Fault

— 1: Digital input6

(terminal S6 enabled) U2-08  DC Bus Voltage at Previous Fault

U2-09 Output Power at Previous Fault

: During alarm detection

Ui-11 Output Terminal Status u2-10 Torque Reference at Previous Fault
, u2-11 Input Terminal Status at Previous Fault
:ON : OFF
A ! ! Uz-12 Output Terminal Status at Previous Fault
Reserved 1: Relay Output
(terminal MA-MC closed U2-13 Drive Operation Status at Previous Fault
MB-MC open) i : : :
1: Open Collector Output 1 Uu2-14 Cumulative Operation Time at Previous Fault
(terminal P1) enabled U2-15  Soft-Starter Speed Reference at Previous Fault
1: Open collector Output 2 ) )
(terminal P2) enabled Uz2-16 Motor g-Axis Current at Previous Fault
u2-17 Motor d-Axis Current at Previous Fault
ui-12 Drive Status Fault History
U3-01 to Lists the 10 most recent faults
1: During run U3-10
1: During zero-speed U3-11 to Operation times that belong to the
1: During REV U3-20 tenth most recent faults
tsti)U:;ﬁr:aldltt reset * The following faults are not recorded in the error log:
gnaring CPF00, 01, 02, 03, UV1, and UV2.
1: During speed agree
1: Drive ready
1
1

: During fault detection
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4.4.3 Relay Option Board

(N

| | SHIELDED LINE

~

Terminal Block
Symbol PIN No.

TB1 1A
1B
1C

B2 2A
2B
2C

B3 3A
3B
3C

B4 K1
K2
K3
KC

CN5 : Option connector

Function

Frequency
converter
CN5 CN5
TB1-2 TB4
- 1B
P11 Y | K
[ I
P2 - K2
[ —
AM 1 K3
(I ——
PC i KC
<)

RELAY OPTION
BOARD

TB1
1A
1B

TB1
1C
TB2
5 2A
2B

TB2
2C
TB3
s 3A
3B

TB3
3C

Alarm
(Warning)

Failure

Pump rotating

Contact rating TB1 - TB3

250 VAC, max. 1A
30VDC, max. 1A
(min 5V DC, 10 mA)

K1 Output, Normally Open (NO) contact
K1 Output, Normally Closed (NC) contact
K1 Output, Common

K2 Output, Normally Open (NO) contact
K2 Output, Normally Closed (NC) contact
K2 Output, Common

K8 Output, Normally Open (NO) contact
K8 Output, Normally Closed (NC) contact
K8 Output, Common

K1 control signal
K2 control signal
K8 control signal
Common for K1,K2 and K3

Fig. 4.3 Relay option board: Connections

Operation
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SN e

S O
|
Rt R- S+ S- 1G T1 TC A2 +V AMACMP

P1 P2 PC

S1.52 S3 54 §5 S6 HC SC H1 RPAC

t ty

Pump run-up with two set up frequencies
(schematic)

Switch (normally open)

Fig. 4.4 Setting up the second set point frequency

4.4.4 Option: Changing the Speed of the Pump
The frequency converter permits the following:

entering of a second setpoint frequency and selecting it as required. This
allows gentle running up of the pump for a sensitive vacuum chamber, for
example.

changing the speed of the pump through an input at the analogue input.

DANGER Connections here must only be provided by a trained person. Please note
the national regulations in the country of use as, for example, in Europe EN
50110-1.

>

We urgently recommend to consult us first.

NOTICE The pump must not be operated for more than one hour at frequencies

o below 20 Hz.

Setting up the Second Setpoint Frequency

Enter the desired second frequency through the parameter d1-03 (default O
Hz, allowed input range 0 Hz to 120 Hz). Closing of the switch between the
digital input S5 and SC will enable the second frequency.

The input signal at S5 can be controlled through a timer relay or through the
PLC.
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Controlling the Speed through a Voltage Input
Set parameter b1-01 to 1 (O default). Through this, the analogue input termi-
nal A2 becomes the main frequency reference.

Set DIP switch S1 to the bottom position V (voltage).
DIP switch S4 must remain at its default position: top, multifunction input.

Set parameter H3-09 to 0. Through this, the input signal type is set to “0-10
VDC with lower limit”. Make sure that parameter H3-10 has been set to the
default value O.

Connect the control voltage to terminals A2 and AC. 0 to 10V, O V corre-
sponds to 0 Hz, 10 V corresponds to 120 Hz, linear increase.

Controlling the Speed through a Current Input
Set parameter b1-01 to 1 (O default). Through this, the analogue input termi-
nal A2 becomes the main frequency reference.

DIP switch S1 must be at its default position: top, position .

DIP switch S4 must be at its default position: top, multifunction input

Parameter H3-09 must be at its default value 2, input signal type “4-20 mA”).

Make sure that parameter H3-10 has been set to the default value O.

Connect the control current to terminals A2 and AC. 4 to 20 mA, 4 mA cor-
responds to 0 Hz, 20 mA corresponds to 120 Hz, linear increase.

4.4.5 Warning and Shut-off Thresholds

Operation

4 -20 mA

Fig. 4.5 Controlling the speed through a voltage

or current input

Designation Warning Shut-off Processing
threshold threshold by

Exhaust presure PSH 250 +/- 50 mbar frequency converter
(Pressure difference to 200
ambient pressure)
Purge gas supply PSL 2.4 bar(g) customer PLC
pressure (optional) 220 -
Temperature pump TSH — 75 °C frequency converter
Motor side (temperature limiter) 285
Temperature pump TSH 50 °C 60 °C frequency converter
Gear side (Pt 1000) 280
Frequency converter TSH 105 °C 110 °C frequency converter
temperature 282

Fault display
EF2

EF3

100 FT

oH
oHi
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Gas inlet for Air filter for gas ballast inlet

gas ballast control valve gnd Pilot valve for gas ballast
the seal on the exhaust side
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Fig. 4.6 Electropneumatic gas ballast valve (option)

4.4.6 Gas Ballast Operation
The gas ballast is used to avoid condensation within the pump. To be effec-

tive, this requires the pump to attain its operating temperature.

CAUTION Type of gas and purge gas quantity must be selected so that even under
the most unfavourable circumstances no explosive mixture can occur

\fé within the gas chamber during decompression process.

o
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4.5 Shut-off and Venting
When operation is finished switch the pump off. Proceed as follows

Isolate the pump from the chamber but keep it running.

When pumping condensable media (water, for example) continue to oper-
ate the pump at a gas throughput, which is as high as possible for at least
30 minutes to dry it.

Run the pump for 15 minutes with purge gas to ensure that it is free of
process gases.

Then switch off the pump.

Low purge gas flow during shut-off may damage the pump. DANGER

The pump must only be vented such that atmospheric pressure is /\ /g\ /\
never exceeded. @ - nin & -

If the pump has previously pumped hazardous gases observe Safety
Information in Section 0.4 and in the Safety Booklet.

DRYVAC without cooling water unit: after switching off, maintain the cooling
water flow for further 10 minutes, then shut off the cooling water feed.

Open the vacuum system only in the completely vented state and only as
short as possible. Otherwise humidity will collect on the inner surfaces. This
will then, during subsequent evacuation, result in significantly longer pump-
down times until attaining the desired ultimate pressure.

If during longer downtimes the system shall remain conditioned for a rapid
pumpdown, we recommend to vent in the system with dry nitrogen to
atmospheric pressure and maintain it in this condition without opening it.

Process pump recovery after pump failure

In the event of a process pump stopping during a process step there is risk
that the pump could contain hazardous materials, the following procedure
should be followed in order to minimise the risk to people and property.

If the pump has previously pumped hazardous gases observe Safety DANGER

Information in Section 0.4 and in the Safety Booklet. \
A\ A /A A

Interlock the process valve to close when the process pump stops.

Vent the system with dry purge gas to atmospheric pressure.
Vent the system to atmospheric pressure using the respective purge gas.

Purge the system for at least 15 minutes by opening all installed purge gas
valves. With no purge gas connected to the pump, use a gas flow from the
process side or a separate gas cylinder to purge the pump for at least 15
minutes.

In no event, drain the lubricant.
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76

Drain cooling water

= Shut off the purge.

= Disconnect the pump exhaust and inlet and fit a metal ISO / NW blanking
plate.

= Disconnect the purge gas supply and seal.

= The pump can now be removed to a workshop for decontamination and
repair.

4.6 Removing from Service
Shut off and vent the pump system as described in Section 4.5.

Clean the pump system of any substances which may lead to corrosion. (e.g.
by extended purge).

Flood it with nitrogen or dry purge gas, add desiccant and seal it.
Remove the cooling water from the pump system.

Remove the cooling water hoses from the pump and drain the cooling water.
Blow out the cooling water coils with compressed air or Nitrogen (max. 4
bar). Blow into the cooling water inlet port only.

Also when storing the pump for longer periods of time the lubricant remains
in the pump.
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Maintenance

5 Maintenance

5.1 Oerlikon Leybold Vacuum Service

Whenever you send us in equipment, indicate whether the equipment is con-

taminated or is free of substances which could pose a health hazard. If it is

contaminated, specify exactly which substances are involved. You must use Contamination
the form we have prepared for this purpose.

A copy of the form has been reproduced at the end of these Operating Form
Instructions: “Declaration of Contamination for Compressors, Vacuum Pumps

and Components”. Another suitable form is available from
www.oerlikon.com/leyboldvacuum -> Documents -> Download Documents.

Attach the form to each pump.

This statement detailing the type of contamination is required to satisfy legal
requirements and for the protection of our employees.

We must return to the sender any equipment which is not accompanied by a
contamination statement.

5.2 Maintenance Intervals
See the table for the recommended maintenance intervals for the pumps. We
recommend a service contract with Oerlikon Leybold Vacuum.

We recommend to inspect the pump system and all components after
approximately 6 months under the process conditions. The inspection of the
components shall let corrosion attacks become apparent at an early stage
and indicate possible deposits of process dust. Depending on the findings,
changed maintenance and replacement intervals can become necessary for
specific components.

Service work Interval

Check the oil level 1 year

Qil change for synthetic oil 1 year

Qil change for PFPE not required

Clean the filter insert in the cooling water Depending on the pollution degree
pressure reducer of the cooling water

Check and clean the gas ballast filter Depending on the

specific ambient conditions

Replace the filter cartridge in the purge gas pressure reducer 1 year

Check the water hoses 1 year
Check the purge gas hoses 1 year
Complete overhaul in the service centre Depending on the

specific operating conditions

Leak search on the entire pump system after all maintenance and
assembly work and upon request
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CAUTION

A

WARNING

0OAA

NOTICE

O

78

5.3 Exchanging the Oil
Notice safety information 0.3 to 0.5.

The oil-fill port must be sealed air-tight. In the presence of a vacuum, the
entry of air may cause oil-containing gas to enter the pumping chamber via
the impeller seals.

When using PFPE as intended, PFPE is not subject to ageing. For this rea-
son, it will not have to be exchanged. For safety reasons we recommend not
to change the PFPE, since in the event of damage like mechanical failures,
for example, hazardous decomposition products may form. Only topping up
PFPE will make sense and is possible should the lubricant level be too low
after improper transportation, for example.

Change the synthetic oil more frequently when pumping corrosive vapours or
large amounts of dust.

Before removing the oil-drain or oil-fill plug always switch off the pump
first and vent to atmospheric pressure.

When the pump has become warm during operation the casing and the oil
temperature may exceed 80 °C.

Leave the pump to cool down. Always wear protective gloves also to pro-
tect yourself against aggressive residues in the oil.
Unscrew the oil-drain plugs and the oil-fill plugs and drain the ail.

Clean the sealing surface and firmly reinstall the oil-drain plugs using a gasket
which is in perfect condition. Wipe off any oil residues from the casing.

Fill in new oil at a pump temperature of 15 °C to 25 °C. For this use a clean
funnel.

Make sure to use the right kind of oil. Only use Oerlikon Leybold Vacuum oil.

Please consult us if you intend to run the pump with other oils or special
lubricants.

Observe the correct ail fill levels for the shutdown (standing still) pump.

If the ail level is too low, the bearings and gearwheels are not lubricated
adequately; if it is too high, oil may enter the pumping chamber.

Clean the oil-fill port and reinstall the plug using a gasket which is in perfect
condition. Wipe off any oil residues from the casing.

Manually tighten the oil-fill plugs (tightening torque of approximately 10 -15
Nm).
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Qil fill plug

Qil level with the
pump at standstill

Qil level glass

Qil drain plug

Purge gas or gas
ballast valves
QOil drain plug and cooling water

. unit are not shown.
Qil level glass

Fig. 5.1 Oil change
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Interlock (optional)

Adjustment knob

Rotatable outlet pressure indicator
(optional, depending on type)

Flats for removing the
cartridge
(for maintenance only)

Fig. 5.2 Water pressure reducer (schematic drawing, different types are used in the DRYVAC)

5.4 Cleaning the Filter Insert in the Cooling Water Pressure
Reducer

Shut off the cooling water supply and discharge.
Unscrew the cartridge.

For this, a 27 mm hexagon pipe wrench is required. The adjustment knob
can be pulled off should the inside of the wrench be too narrow.

Clean the filter insert with plain cold water.
Screw the cartridge (thread 39x1.5) back in, tightening torque 20 Nm.

Open the water supply and discharge again, check leak tightness and pres-
sure setting.

5.5 Checking and Cleaning the Gas Ballast Filter
The air filter serves the purpose of filtering dust particles out of the air so that
only clean air can enter the pump chamber.

The air filter should be subjected to maintenance within regular intervals.

Open the locking clips at the air filter and remove the dust cap from the air fil-
ter.
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1 Dust cap of the air filter

2 Locking clip of the air filter

3 Hexagon at the air filter (size 27)
4 Compressed air gun

5 Thread at the air filter

Fig. 5.3 Maintenance on the air filter at the gas ballast valve

Use dry compressed air to blow out the filter.

When blowing out with compressed air, protect your eyes and wear pro- CAUTION
tective goggles.

Apply an open jaw spanner (size 27) to the hexagon and unscrew the filter
element.

Blow out the filter element from the threaded side with compressed air.
Re-seal the thread with Teflon tape and fit the filter element once more.

Fit the dust cap again and affix it with the locking clips.

5.6 Replacing the Filter Cartridge in the Purge Gas Pressure
Reducer

Notice safety information in Section 0. CAUTION

A

The filter cartridge in the purge gas module pressure reducer must be
replaced annually, see Fig. 3.5.

For replacing, unscrew the metal protection basket with cup from the pres-
sure reducer. Unscrew the mounting component and detach the used filter
cartridge. Fit the parts using a new filter cartridge again.
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6 Troubleshooting

6.1 Pump Malfunctions

Malfunction Likely cause

Pump does not start  Motor incorrectly connected.

up. Overtemperature switch or motor stator
EF2, EF3 defective.

or Pressure switch is defective.

100FT Lubricant is too thick.

is displayed at the fre-

quency converter (see Motor rotor defective.

Section 6.2) . o ‘
Pump has seized: defective impellers, bearings or
toothed gears.

Pump gets too hot. Cooling water supply is not sufficient.

At the frequency con-  Cooling water lines are clogged.

verter (see Section

6.2) then a Pt 1000

alarm is indicated Ambient temperature is too high or cooling air flow is
obstructed.

Filter insert in the pressure reducer is clogged.

Pump is operating in the wrong pressure range.
Gas temperature is too high.

Clearance between housing and rotors are too small
due to

- contamination

- distortion of the pump

Friction resistance is too high due to contaminated
bearings and/or contaminated lubricant.

Lubricant level is too high.
Lubricant level is too low.
Wrong lubricant filled in.
Bearing is defective.
Pump is extremely Bearing damage.
loud. Thick particle deposits.
Defective silencer.

High gas throughput with the discharge line open,
without silencer.

Motor power con- Like ,Pump gets too hot".
sumption is too high. Incorrect mains voltage for the motor.
Pump is too loud. Motor stator defective.

Motor rotor defective.

Distances between housing and rotors is too small
due to

- contamination

- distortion of the pump

Bearing or gear damage.
Pistons make contact with the housing.
Rotor is running untrue.

Qil slinger disc makes contact with the gear housing
or the ail pipe.

Oil pump is blocked or defective.
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Remedy
Connect motor correctly.
OLV Service.

Replace the pressure switch.

Exchange the lubricant or warm up lubricant
and pump.

OLV Service.
OLV Service.

Ensure sufficient cooling water supply.
Decalcify cooling water lines.
Clean filter insert.

Install the pump at a suitable place or ensure a
sufficient flow of cooling air.

Check the pressure levels within the system.
Check system.

Clean pumping chamber.
Affix and connect the pump free of tension.

Drain lubricant down to the correct level.

Top up lubricant to the correct level.

OLV service

OLV Service.

Repair pump.

Clean pump, respectively perform maintenance.
Repair silencer.

Install discharge line or silencer.

Like malfunction ,Pump gets too hot".

Connect the motor to the correct mains voltage.
OLV Service.

OLV Service.

Clean pumping chamber.
Affix and connect the pump free of tensions.

OLV Service, shutdown pump immediately.
OLV Service, shutdown pump immediately.
OLV Service, shutdown pump immediately.
OLV Service.

OLV Service, shutdown pump immediately.



Malfunction

Pump is losing lubri-
cant.

QOil gets too dark.

Lubricant in the pump
chamber.

Pump does not attain
its pumping speed.

Likely cause
Lubricant leak is apparent:
Qil drain plug is leaky.

Qil level glasses leaky.
Gear cover is leaky.

Puddle under the motor, leak in the seal.

No lubricant leak is apparent:
See malfunction ,Lubricant in the pump
chamber*.

Qil has been used up.

Pump gets too hot.

Lubricant level is too high.
Lubricant is ejected from the system.

Pump is not standing horizontally.

Pump has a gas leak towards the outside.

Pump has an internal leak.

Piston rings are defective.

Intake screen is clogged.

Motor incorrectly connected.

Motor stator defective.

Motor rotor defective.

Vacuum pump system has a gas leak.
Impeller play is too great.

Bearing defective.

Troubleshooting

Remedy

Drain lubricant, firmly screw in a new oil drain
plug with the gasket, fill in correct lubricant
quantity

OLV Service.
Replace the O-ring of the gear cover.
OLV Service, shutdown pump immediately.

See malfunction ,Lubricant in the pump cham-
ber®.

Exchange the ail.

See malfunction ,Pump gets too hot; after rem-
edy of the malfunction, exchange the oil.

Drain the lubricant down to the correct level.
Check system.
Place the pump correctly.

Run a leak search and pinpoint leaks. If the leak
is not at the ail-fill or oil-drain plugs, return the
pump to the OLV Service.

OLV Service.

OLV Service.

Clean intake screen.
Connect motor correctly.
OLV Service.

OLV Service.

Detect leak and seal it.
OLV Service.

OLV Service.

6.2 Fault and Alarms Displayed at the Frequency Converter
Faults and alarms indicate problems in the frequency converter or in the

pump.
An alarm (warning) is indicated by a code on the data display and the

flashing ALM LED. The frequency converter output is not necessarily
switched off.

A fault is indicated by a code on the data display and the ALM LED is on.
The frequency converter output is always switched off immediately and the
motor coast to stop.

To remove an alarm or reset a fault, trace the cause, remove it and reset the
frequency converter by pushing the Reset key on the operator or cycling the
power supply.

This lists up the most important alarms and faults only.
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Error Brief

i AL FLT Possible cause Corrective Action
message Description
y Base Block | The software base block function is Check the digital inputs function selection.
o assigned to one of the digital inputs o
and the input is off. The frequency con- Provide link between SC and S6.
verter does not accept Run commands.
Control Fault The torque limit was reached during Check the load.
LF deceleration for longer than 3 sec. - .
: Set the torque limit to the most appropriate
when in Open Loop Vector control sefting (L7-01 through L7-04).
* The load inertia is too big. Check the motor parameters.
e The torque limit is too low.
e The motor parameters are wrong.
rFoecn? Control B There is a problem in the frequency Cycle the frequency converter power supply.
roc g Circuit Fault converter’s control circuit. Initialize the frequency converter.
Replace the frequency converter if the fault
occurs again.
cocac Control B There is no terminal board connected  Check if the terminal board is installed proper-
Lrrcd Circuit Fault to the control board. ly.
Uninstall and Reapply the terminal board.
Change the frequency converter.
rocr Cannot | | Fault reset was input when a Run com-  Turn off the Run command and reset the fre-
- Reset mand was active. quency converter.
- Option | B An external fault was tripped by the Remove the fault cause, reset the fault and
EF External upper controller via an option card. restart the frequency converter.
Fault Check the upper controller program.
cr External u A forward and reverse command were  Check the sequence and make sure that the
o Fault input simultaneously for longer than 500 forward and reverse input are not set at the
ms. This alarm stops a running motor.  same time.
Ef it External | B An external fault was triggered by an Find out why the device tripped the EF.
EEL Faults external device via one of the digital Remove the cause and reset the fault.
inputs S1 to S6.
EF2: Pressure sensor exceeds fault Check exhaust line.
threshold.
EF3: Temperature limiter exceeds fault ~ Check motor load, reduce if required, improve
threshold. cooling.
The digital inputs are set up incorrectly.  Check the functions assigned to the digital
inputs.
c Ground Fault B Ground leakage current has exceeded  Check the output wiring and the motor for
H 50% of the frequency converters rated  short circuits or broken insulation. Replace any
output current. broken parts.
Cable or motor insulation is broken. Reduce the carrier frequency.
Excessive stray capacitance at frequen-
cy converter output.
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Error Brief L AL FLT Possible cause Corrective Action
message Description
Output m  Output cable is disconnected or the Check the motor wiring.

Too much torque at low speed.

~ Phase Loss motor winding is damaged. Make sure all terminal screws in the frequency
Loose wires at the frequency converter  converter and motor are properly tightened.
output. Check the motor and frequency converter
Motor is too small (less than 5% of fre-  capacity.
quency converter current).
~ Overcurrent Short circuit or ground fault on the fre-  Check the output wiring and the motor for
ol quency converter output side short circuits or broken insulation. Replace the
The load is too heavy. broken parts.
. Check the machine for damages (gears, etc.)

The accel./decel. times are too short. and repair any broken parts.
Wrong motor data or V/f pattern set- Check the frequency converter parameter set-
tings. tings.
A magnetic contactor was switched at Check the output contactor sequence.
the output.

Heatsink Surrounding temperature is too high. Check the surrounding temperature and install

Overheat The cooling fan has stopped. cooling devices if necessary.
The heatsink is dirty. Check the frequency converter cooling fan.
The airflow to the heatsink is restricted. Clean the heatsink.

Check the airflow around the heatsink.

Motor The motor load is too heavy. Reduce the motor load.

Overload The motor is operated at low speed Use a motor with external cooling and set the
with heavy load. correct motor in parameter L1-01
Cycle times of accel./ decel. are too Check the sequence.
short. Check the rated current setting.
Incorrect motor rated current has been
set.

Drive The load is too heavy. Check the load.

ol Overload

The overload capability is reduced at low
speeds. Reduce the load or increase the fre-
quency converter size.
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Error Brief

message Description AL FLT Possible cause Corrective Action
DC | B DC bus voltage rose too high. Increase the deceleration time.

Eu Overvoltage The deceleration time is too short. Enable stall prevention by parameter L.3-04.
Stall prevention is disabled. Check motor parameter settings and adjust
Unstable motor control in OLV, forcue and sip compensaton, AP and hunt
Too high input voltage. Make sure that the power supply voltage

meets the frequency converters specifications.
) :Tput Phase B Input voltage drop or phase imbalance. Check the power supply.
LF 0SS

- One of the input phase is lost. Make sure that all cables are properly fixed to

. the correct terminals.
Loose wires at the frequency converter

input.

DC Under- ] B The voltage in the DC bus fell for longer Check the power supply.
o voltage than 2 secs below the undervoltage

detection level (L2-05). Make sure, that the power supply is strong

enough.
The power supply failed or one input
phase has been lost.
The power supply is too weak.
Controller B The frequency converters controller Cycle power to the frequency converter.
ol Under- power supply voltage is too low. Check if the fault reoccurs.
voltage Replace the frequency converter if the fault
continues to occur.
_ DC Charge B The charge circuit for the DC bus is Cycle power to the frequency converter.
o Circuit Fault broken. Check if the fault reoccurs.

Replace the frequency converter if the fault
reoccurs.
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Error Brief A AL FLT Possible cause Corrective Action
message Description
100A1 Pt 1000 u Occurs when Pt 1000 temperature is Check and improve cooling.
Alarm 1 > 50 °C.
PrECE Pre CE u Alarm is active for the time P5-01
alarm before H5-09 elapsed during Memobus
Communication error.
EALO2 External u External alarm during delay of MFDI
Alarm during settings for S2 (H1-02).
delay of Delay time set in P1-05
g/I2F Dl set in Pressure sensor exceeds alarm/(warn-
ing)
EALG3 External u External alarm during delay of MFDI
Alarm during settings for S3 (H1-03).
delay of Delay time set in P1-06
MFDI set in
S3
L SPd Low Speed The output frequency is below the fre-
- Detected quency set in P3-01 for the time set in
P3-02.
C-LiM C-Lim Alarm = Drive was running at or above the Final

Current Limit for the time P5-04 —
P5-03
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Error Brief L FLT Possible cause Corrective Action
message  Description
oPEn Pt 1000 m  Open circuit is detected. Check Pt 1000 and connection cable, replace
open Note “Wait” fault. if required.
SHorT Pt 1000 m  Short circuit is detected. Check Pt 1000 and connection cable, replace
short circuit if required.
100FT Pt 1000 fault B Temperature measured with the Pt Check and improve cooling.
1000 reaches > 60 °C.
Note “Wait” fault.
CMPET Compen- m  Contact Oerlikon Leybold Vacuum
sation Fault
C-LiM C-Lim Fault m  Drive was running at or above the Final
Current Limit for the time set by param-
eter P5-04.
AiT Wait m  Condition for Pt 1000 Fault is reached.

If the “Pt 1000 Open” threshold is
reached within 10 seconds, then “Wait”
changes to “Pt 1000 open”, else it
changes to “Pt 1000 fault”.

The fault is different to standard faults.
There is no error code available and
also no entry in the fault history. This
ensures that only the faults “Pt 1000
open” and “Pt 1000 fault” can be seen
or traced.

As soon “Wait” is occurring the fre-
quency converter stops with RUN to
coast.
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Operator Programming Errors

An Operator Programming Error (OPE) occurs when an inapplicable parame-
ter is set or an individual parameter setting is inappropriate. When an OPE
error is displayed, press the ENTER button to display U1-18 (OPE fault con-
stant). This monitor will display the parameter that is causing the OPE error.

Error mes-
sage

Possible cause

Corrective Action

oPEO1

Drive capacity and value set to 02-04 do not match.

Correct the value set to 02-04.

oPEO2

Parameters were set outside the allowable setting range.

Set parameters to the proper values.

oPEO3

A contradictory setting is assigned to multi-function contact inputs
H1-01 through to H1-06.

The same function is assigned to two inputs. (this excludes “External
fault” and “Not used”)

Input functions which require the setting of other input functions were
set alone.

Input functions that are not allowed to be used simultaneously have
been set.

Fix any incorrect settings.

oPEO5

The run command source (b1-02) or frequency reference source (b1-01)

is set to 3 but no option board is installed.

The frequency reference source is set to pulse input but H6-01 is not 0.

Install the required option board.

Correct the values set to b1-01 and
b1-02.

oPEO7

Settings to multi-function analog inputs H3-02 and H3-10 and PID func-

tions conflict.

H3-02 and H3-10 are set to the same value. (this excludes settings “0”
and “F”)

PID functions have been assigned to both analog inputs and the pulse
input at the same time.

Fix any incorrect settings.

oPEO8

A function has been set that cannot be used in the control mode select-

ed.(might appear after control mode change)

Fix any incorrect settings.

oPE10

The V/f pattern setting is incorrect.

Check the V/f pattern settings.

oPE12

Occurs if b1-01 (Frequency Reference) = 3 or b1-02 (Sequence
Reference) =3 and Leybold Parameters Lower Level is set and option
card is connected.

Occurs if following condition is not given:
P2-02 < P2-04 < P2-06 < P2-08 < P2-10 < P2-12
< P2-14 < P2-16 < P2-18 < P2-20 < P2-22.

Occurs if following condition is not given:
P4-01 < P4-02 < P4-03

Occurs if MFDI setting in H1-02 is not an external fault setting and
P1-05 is unequal to 0.
(H1-02 < 20h) OR (H1-02 > 2Fh)) AND (P1-05 NOT 0)

Occurs if MFDI setting in H1-03 is not an external fault setting and
P1-06 is unequal to 0.
(H1-03 < 20h) OR (H1-03 > 2Fh)) AND (P1-06 NOT 0)
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Wearing Parts / Disposal

Contamination

WARNING

A

920

7 Wearing Parts
Plug screws M16x1.5 with gasket (6 pieces)

(il fill plugs) ES110003750
Filter cartridge for purge gas pressure reducer E110000850
Air filter for gas ballast valve E110000980

Pressure reducing cartridge, including filter, for cooling water unit E6519936

8 Waste Disposal

The equipment may have been contaminated by the process or by environ-
mental influences. In this case the equipment must be decontaminated in
accordance with the relevant regulations. We offer this service at fixed prices.
Further details are available on request.

Contaminated parts can be detrimental to health and environment.
Before beginning with any work , first find out whether any parts are con-
taminated. Adhere to the relevant regulations and take the necessary pre-
cautions when handling contaminated parts.

Separate clean components according to their materials, and dispose of
these accordingly. We offer this service. Further details are available on
request.

When sending us any equipment, observe the regulations given in Section
“5.1 Oerlikon Leybold Vacuum service”.

Disposal of Waste Oil
Owners of waste oil are entirely self-responsible for proper disposal of this
waste.

Waste oil from vacuum pumps must not be mixed with other substances or
materials.

Waste oil from vacuum pumps (Oerlikon Leybold Vacuum oils which are
based on mineral oils) which are subject to normal wear and which are con-
taminated due to the influence of oxygen in the air, high temperatures or
mechanical wear must be disposed of through the locally available waste oil
disposal system.

Waste oil from vacuum pumps which is contaminated with other substances
must be marked and stored in such a way that the type of contamination is
apparent. This waste must be disposed of as special waste.

European, national and regional regulations concerning waste disposal need
to be observed. Waste must only be transported and disposed of by an
approved waste disposal vendor.

PFPE from vacuum pumps may be regenerated, if required, and provided
the quantities are large enough. For this, please contact us for assistance.
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EC- Declaration of Conformity

The manufacturer: Oerlikon Leybold Vacuum GmbH
Bonner Stralle 498, 50968 KOLN, GERMANY

herewith declares that the products specified and listed below which we have placed on the market, comply with the
applicable EC Council Directives.

This declaration becomes invalid if modifications are made to the product.

Compliance with the EMC Directive (2004/108/EC) requires that the components are installed within a system or
machined in a manner adapted to EMC requirements.

Product designation: Screw vacuum pump DRYVAC

Type designation: DVv450, DV650, DVR5000, DV1200

Catalogue No.: 112045VXX-Z, 112065VXX-Z, 112500VXXX-Z,
112120VXX-Z

XXX=01-10; 15-999, Z=1-9

The products complies to the following European Council Directives:
Machinery directive (2006/42/EC)

The safety objectives of the Low Voltage Directive 2006/95/EC, have been complied with as regards the
electrical dangers, in accordance with Annex 1 No. 1.5.1 of the Machinery Directive 2006/42/EC.

Electromagnetic compatibility (2004/108/EC)

The following harmonized standards have been applied:

EN 1012-2:1996+A1:2009 Compressors and vacuum pumps — Safety requirements —
Part 2: Vacuum pumps

EN 61010-1:2010 Safety requirements for electrical equipment for measurements, control,
and laboratory use - Part 1: General requirements

EN 61326-1:2013 Electrical equipment for measurement, control and laboratory use —
: EMC requirements — Part 1: General requirements
Emission: Class A
Immunity: Industrial area

Documentation Officer:

E-Mail: documentation.vacuum@oerlikon.com Herbert Etges
Tel.: +49(0)221 347-0
Fax: + 49(0)221 347 1250

Cologne, AL 7Yy - LY ~70 Cologne, WA -04 - 70
: / / -
I €L f&[@ﬁéﬁa /%ﬁ‘jﬁ— 2 roe. / A
Dr. Monika Mattern-Klosson Harald Udelhoven
Head of Research & Development Head of Quality Management

Dokument Nr.: 300320018-002-A5

300314330_002_B1 - 01/2015 - © Oerlikon Leybold Vacuum

91



Certificates

The DRYVAC pumps have been certified by the TUV Rheinland of North
America according to the requirements of

= UL 61010-1: 2012

= CAN/CSA-C22.2 No.61010-1-12

The components are in compliance to the tested standards.
m TUVus Certificate No. CU 72140399 01/02

The TUV Rheinland of North America is a “Nationally Recognized Testing
Laboratory” (NRTL) for the USA and Canada.

A

TUVRheinland

This product has been certified to the requirements of
CAN/CSA-C22.2 No. 61010-1-12, or a later version of

1 the same standard incorporating the same level of test-
ing requirements.
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Declaration of Contamination of Compressors, Vacuum Pumps and Components

The repair and / or servicing of compressors, vacuum pumps and components will be carried out only if a correctly completed declaration has
been submitted. Non-completion will result in delay. The manufacturer can refuse to accept any equipment without a declaration.

A separate declaration has to be completed for each single component.

This declaration may be completed and signed only by authorized and qualified staff.

Customer/Dep./Institute : Reason for return:  [X] applicable please mark
Address : Repair: [ ]chargeable [ ] warranty
Exchange: [ ]chargeable [ ]warranty
[ Exchange already arranged / received
Person to contact: Return only: rent loan [ ] for credit
Phone : Fax: Calibration: [ ] DKD [_] Factory-calibr.
End user : [ ] Quality test certificate DIN 55350-18-4.2.1
A. Description of the product: Failure description:
Material description :
Catalog number: Additional parts:
Serial number: Application-Tool:
Type of oil (ForeVacuum-Pumps) : Application- Process:
B. Condition of the equipment No" Yes No Contamination : No" Yes
1. Has the equipment been used [] q toxic ] ]
2. Drained (Product/service fluid) [] [] corrosive ] ]
3. All openings sealed airtight [] flammable ] ]
4. Purged ] ] explosive 2 ] ]
If yes, which cleaning agent radioactive 2 ] ]
and which method of cleaning microbiological 2 ] ]
JIf answered with “No”, go to D. _ other harmful substances  [_] ]
C. Description of processed substances (Please fill in absolutely) l
1. What substances have come into contact with the equipment ?

Trade name and / or chemical term of service fluids and substances processed, properties of the substances
According to safety data sheet (e.g. toxic, inflammable, corrosive, radioactive)

X Tradename: Chemical name:

a)

b)

c)

d)

No Yes
2. Are these substances harmful ? ] ] —
3. Dangerous decomposition products when heated ? ] ]
If yes, which ?

2 Components contaminated by microbiological, explosive or radioactive products/substances will not be accepted without written
evidence of decontamination.

D. Legally binding declaration
I/ we hereby declare that the information supplied on this form is accurate and sufficient to judge any contamination level.

Name of authorized person (block letters) :

Date signature of authorized person
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A

Abatement 37

Air filter 80, 81, 90

Atmospheric pressure 26, 42, 75, 78

B
Bellows 36, 37

C

Cartridge 77, 80, 81, 90
Castors 8, 27, 29, 32
Check valve 44
Compressed air 76, 81
Condensate 17, 37, 41, 42
Contamination 82, 90

Cooling water 8, 10, 11, 15, 17, 21, 22,
25, 30, 32, 38-40, 67, 75-77, 80, 82,
90

Cooling water unit 10, 21, 22, 32, 33,
38, 39, 79

Crane eyes 20, 29, 32

D

Deposits 34, 35, 37, 82

Desiccant 32, 76

Dimensional drawing 21, 22

Direction of Rotation 9, 53

Discharge pressure 24

Display 10, 51, 67, 68, 69, 73, 83, 89
Dust 37, 78, 80, 81

Exhaust 17, 24, 32, 35, 37, 41, 44, 51,
52, 54, 55, 60, 67, 73, 76, 84

Exhaust line 7, 11, 37, 60, 84

F
Fan 56, 85
Feet 32

G

Gas ballast 11, 15, 16, 20, 21, 22, 24,
26, 28, 32, 33, 36, 41-43, 74, 77,
79-81, 90

Gas inlet temperature 26
Gauge 26, 41
Grounding 47, 56

GSD file 28, 61, 95

H

Hazardous gases 5, 11, 12, 75
Humidity 24, 75

l

Intake flange 32

Intake line 36

Intake screen 14, 20, 36, 83

K
Keys 62, 67, 68

L

Leakage Current 47, 84
Leak search 59, 77, 83
Liquid 37

Lubricant 20, 82, 83

M
Media 34, 61, 95

N
Nitrogen 41, 44, 67,75, 76
Non-return Valve 21, 32, 59, 60

o

Qil drain plug 79, 83

Qilfill plugs 78

Oil level 383, 77,78, 79, 83
Qil level glass 33, 79
Oxygen 67, 90

Index

P
Particles 80

PFPE 12, 14, 16, 20, 25, 28, 29, 33,
34, 38, 77, 78, 90, 95

Potential Equalisation 52, 56
Pressure gauge 41

Pressure reducer 77, 80, 81, 82, 90
Pressure relief valve 17

Pressure switch 41, 43, 44, 50, 51, 52,
54, 56, 57, 82

Profibus 27, 28, 51, 56, 58, 61, 62, 65,
67

Pt 1000 44, 54, 55, 82, 87, 88

Purge gas 16, 17, 20-22, 24, 32, 33,
36, 41-46, 50, 67, 73-77, 79, 81, 90

purge gas module 17, 20, 41, 44, 50,
81

R

Roots Pump Adapter 32, 59

Rotor purge 16, 24, 32, 41

S

Safety relief valve 44
Shut-off Thresholds 73
Silencer 24, 82

T
Temperature limiter 54, 55, 84

Temperature Switch 44

\'}

Vapours 34, 78
Venting 42, 75
Vibration 36

w
Water Quality 40
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Sales and Service

Germany

Oerlikon Leybold Vacuum GmbH
Bonner Strasse 498

D-50968 Cologne

Phone: +49-(0)221-347 1234

Fax:  +49-(0)221-347 1245
sales.vacuum@oerlikon.com
www.oerlikon.com/leyboldvacuum

Oerlikon Leybold Vacuum GmbH
Sales Area North

Branch Office Berlin
Industriestrasse 10b

D-12099 Berlin

Phone: +49-(0)30-435 609 0

Fax:  +49-(0)30-435 609 10
sales.vacuum.bn@oerlikon.com

Oerlikon Leybold Vacuum GmbH
Sales Office South

Branch Office Munich
Karl-Hammerschmidt-Strasse 34
D-85609 Aschheim-Dornach
Phone: +49-(0)89-357 33 9-10

Fax:  +49-(0)89-357 33 9-33
sales.vacuum.mn@oerlikon.com
service.vacuum.mn@oerlikon.com

Oerlikon Leybold Vacuum GmbH
Service Competence Center
Emil-Hoffmann-Strasse 43

D-50996 Cologne-Suerth

Phone: +49-(0)221-347 1538

Fax:  +49-(0)221-347 1945
service.vacuum.kn@oerlikon.com

Oerlikon Leybold Vacuum GmbH
Mobil Customer Service
Emil-Hoffmann-Strasse 43

D-50996 Cologne-Suerth

Phone: +49-(0)221-347 2001

Fax:  +49-(0)221-347 1944
service.vacuum.kn@oerlikon.com

Oerlikon Leybold Vacuum
Dresden GmbH

Service Competence Center
Zur Wetterwarte 50, Haus 304
D-01109 Dresden

Service:

Phone: +49-(0)351-88 55 00
Fax:  +49-(0)351-88 55 041
info.vacuum.dr@oerlikon.com

Europe
Belgium

Oerlikon Leybold Vacuum
Nederland B.V.

Belgisch bijkantoor
Leuvensesteenweg 542-9A
B-1930 Zaventem

Sales:

Phone: +32-2-711 00 83

Fax:  +32-2-720 83 38
sales.vacuum.zv@oerlikon.com
Service:

Phone: +32-2-711 00 82

Fax:  +32-2-720 83 38
service.vacuum.zv@oerlikon.com

France

Oerlikon Leybold Vacuum
France S.A.S.

7, Avenue du Québec

Z.A. de Courtaboeuf - B.P. 42
F-91140 Villebon-sur-yvette
Sales and Service:

Phone: +33-1-69 82 48 00

Fax:  +33-1-69 07 57 38
info.vacuum.ctb@oerlikon.com
sales.vacuum.ctb@oerlikon.com

01.15

LV_13187_2015

Oerlikon Leybold Vacuum
France S.A.S.

Valence Factory

640, Rue A. Berges

B.P. 107

F-26501 Bourg-les-Valence Cedex
Phone: +33-4-75 82 33 00

Fax:  +33-4-75 82 92 69
marketing.vacuum.vc@oerlikon.com

Great Britain

Oerlikon Leybold Vacuum
UK LTD.

Unit 9

Silverglade Business Park
Leatherhead Road
Chessington

Surrey (London)

KT9 2QL

Sales:

Phone: +44-13-7273 7300
Fax:  +44-13-7273 7301
sales.vacuum.In@oerlikon.com
Service:

Phone: +44-13-7273 7320
Fax:  +44-13-7273 7303
service.vacuum.n@oerlikon.com

Italy

Oerlikon Leybold Vacuum
Italia S.r.l.

Via Trasimeno 8

|-20128 Mailand

Sales:

Phone: +39-02-27 22 31

Fax:  +39-02-27 20 96 41
sales.vacuum.mi@oerlikon.com
Service:

Phone: +39-02-27 22 31

Fax:  +39-02-27 22 32 17
service.vacuum.mi@oerlikon.com

Netherlands

Oerlikon Leybold Vacuum
Nederland B.V.

Floridadreef 102

NL-3565 AM Utrecht

Sales and Service:

Phone: +31-(30) 242 63 30

Fax:  +31-(30) 242 63 31
sales.vacuum.ut@oerlikon.com
service.vacuum.ut@oerlikon.com

Switzerland

Oerlikon Leybold Vacuum
Schweiz AG, Pfaffikon
Churerstrasse 120

CH-8808 Pféffikon

Warehouse and shipping address:
Riedthofstrasse 214

CH-8105 Regensdorf

Sales:

Phone: +41-44-308 40 50

Fax:  +41-44-302 43 73
sales.vacuum.zh@oerlikon.com
Service:

Phone: +41-44-308 40 62

Fax:  +41-44-308 40 60
service.vacuum.zh@oerlikon.com

Spain

Oerlikon Leybold Vacuum
Spain, S.A.

C/. Huelva, 7

E-08940 Cornella de Llobregat
(Barcelona)

Sales:

Phone: +34-93-666 43 11

Fax:  +34-93-666 43 70
sales.vacuum.ba@oerlikon.com
Service:

Phone: +34-93-666 46 11

Fax:  +34-93-685 43 70
service.vacuum.ba@oerlikon.com

Oerlikon

America
USA

Oerlikon Leybold Vacuum
USA Inc.

5700 Mellon Road
USA-Export, PA 15632
Phone: +1-724-327-5700
Fax:  +1-724-325-3577
info.vacuum.ex@oerlikon.com
Sales:

Phone: +1-724-327-5700
Fax:  +1-724-333-1217
Service:

Phone: +1-724-327-5700
Fax:  +1-724-325-3577

Brazil

Oerlikon Leybold Vacuum
Brasil

Rod. Vice-Prefeito Hermenegildo Tonolli,

n°. 4413 - 6B

Distrito Industrial

Jundiai - SP

CEP 13.212-315

Sales and Service:

Phone: +55 11 2152 0499

Fax:  +55 11 99467 5934
sales.vacuum.ju@oerlikon.com
service.vacuum.ju@oerlikon.com

Asia
P. R. China

Oerlikon Leybold Vacuum (Tianjin)

International Trade Co. Ltd.
Beichen Economic
Development Area (BEDA),

No. 8 Western Shuangchen Road
Tianjin 300400

China

Sales and Service:

Phone: +86-22-2697 0808

Fax:  +86-22-2697 4061

Fax:  +86-22-2697 2017
sales.vacuum.tj@oerlikon.com
service.vacuum.tj@oerlikon.com

India

Oerlikon Leybold Vacuum
India Pvt Ltd.

No. 82(P), 4th Phase

K.I.A.D.B. Plot

Bommasandra Industrial Area
Bangalore - 560 099

Indien

Sales and Service:

Phone: +91-80-2783 9925

Fax:  +91-80-2783 9926
sales.vacuum.bgl@oerlikon.com
service.vacuum.bgl@oerlikon.com

Japan

Oerlikon Leybold Vacuum
Japan Co., Ltd.

Headquarters

Shin-Yokohama A.K.Bldg., 4th floor
3-283-3, Shin-Yokohama
Kohoku-ku, Yokohama-shi
Kanawaga 222-0033

Japan

Sales:

Phone: +81-45-471-3330

Fax:  +81-45-471-3323
info.vacuum.yh@oerlikon.com
sales.vacuum.yh@oerlikon.com

Leybold Vacuum GmbH
Bonner Strasse 498
D-50968 Cologne

Phone: +49-(0)221-347 0

Fax:

+49-(0)221-347 1250

info.vacuum@oerlikon.com

Oerlikon Leybold Vacuum
Japan Co., Ltd.

Tsukuba Technical Service Center
1959, Kami-yokoba

Tsukuba-shi, Ibaraki-shi 305-0854
Japan

Service:

Phone: +81-29 839 5480

Fax:  +81-29 839 5485
service.vacuum.iik@oerlikon.com

Malaysia

Oerlikon Leybold Malaysia
Oerlikon Leybold Vacuum
Singapore Pte Ltd.

No. 1 Jalan Hi-Tech 2/6

Kulim Hi-Tech Park

Kulim, Kedah Darul

Aman 09000

Malaysia

Sales and Service:

Phone: +604 4020 222

Fax:  +604 4020 221
sales.vacuum.ku@oerlikon.com
service.vacuum.ku@oerlikon.com

South Korea

Oerlikon Leybold Vacuum
Korea Ltd.

3F. Jellzone 2 Tower
Jeongja-dong 159-4
Bundang-gu Sungnam-si
Gyeonggi-do

Bundang 463-384, Korea
Sales:

Phone: +82-31 785 1367

Fax:  +82-31 785 1359
sales.vacuum.bd@oerlikon.com
Service:

623-7, Upsung-Dong
Cheonan-Si
Chungcheongnam-Do

Korea 330-290

Phone: +82-41 589 3035

Fax:  +82-41 588 0166
service.vacuum.cn@oerlikon.com

Singapore

Oerlikon Leybold Vacuum
Singapore Pte Ltd.

8 Commonwealth Lane #01-01
Singapore 149555

Singapore

Sales and Service:

Phone: +65-6303 7030

Fax:  +65-6773 0039
sales.vacuum.sg@oerlikon.com
service.vacuum.sg@oerlikon.com

Taiwan

Oerlikon Leybold Vacuum
Taiwan Ltd.

No 416-1, Sec. 3

Chunghsin Rd., Chutung
Hsinchu County 310

Taiwan, R.O.C.

Sales and Service:

Phone: +886-3-500 1688

Fax:  +886-3-583 3999
sales.vacuum.hc@oerlikon.com
service.vacuum.hc@oerlikon.com

cerlikon
leybold vacuum

www.oerlikon.com/

leyboldvacuum
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