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ULVAC

Before Use

This instruction manual provides methods for proper handling and maintenance of
LR/HR products. This manual consists of specification, installation, operation and
maintenance, and each of section includes important information with which
potential hazards can be avoided. It is essential to understand these methods
described in this manual concerning the Specification, Operation and
Maintenance.

Before to use this device, you are expected to receive a general safety-training
course regarded as effective by the government of your country. Also, personnel
who will involve these products should have licensed concerning electricity,
mechanics, cargo handling and vacuum.

When you have some ambiguities concerning the operation, please contact with
your local ULVAC service center and ask for the matter. Refer to 5.3 Servicing.
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ULVAC

1. Specification
Design concept

This LR/HR series models are designed to perform vacuum pumping for electronic
devices (such as semiconductor and LCD) manufacturing equipment. Consequently,
the interlocking system and control system of this LR/HR series are assumed to be
built-in to the host equipment.

LR/HR series can be used generally in the following processes:

- Chamber vacuum pumping in spattering or vapor deposit processes in which only
inert gases (nitrogen or argon) are used.

- Vacuum pumping for chambers where devices are set or taking out (air
pumping).

- Other general vacuum pumping (low hazardous level gases: gases no toxicity, no
inflammable, no corrosive and no explosive).

Performance and Configuration

LR/HR series have a performance of vacuum pumping in pressure regions from
atmospheric pressure through medium vacuum pressure (about 5Pa). And LR/HR
series have nine variations of speed to support various equipment.

LR/HR60, LR/HR90, LR/HR180, and LR420 is composed of the primary dry
vacuum pump unit.

LR/HR300, LR/HR600, LR/HR1200, LR/HR1800, and LR3600 is a composition in
which the booster pump is added to the upstream of LR/HR60, LR/HROO0,
LR/HR180, and LR420.

As for this manual, important information to use these products safely has been
described.

Please read before it uses it.

LR/HR300. 600, 1200. 1800

LR3600 \ v

\ LR/HR60, 90, 180

LR420
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1.1 Overall Configuration
1.1.1 Pump Structure

As for a primary pump, the root rotor of six pairs queues up in the series. Casing
space is gradually reduced toward the outlet. The booster pump is composed of the
root rotor of big capacity by one stage.

The two rotors are positioned with a small allowance gap and rotate in opposite
directions without contact with each other. Gases is introduced from the top of
casing and pass through toward the bottom of it, then spew out from the outlet

port.

The aluminum alloy casting is used for the main parts which compose the pump.
And the aluminum surface is treated with a special process.

Canned motor i1s used to drive the rotors. This can eliminate the shaft seal
construction, this improved the reliability of the device.

Driven—side rotor shaft

Atmoschere-side side cover Vacuunside side cover
Atmosehere—side cover Vacuumrside cover
Zr
f iy !
0110] |0

1]

\Dive—side rotor shaft
Toe cvlinder
6th stace Sth stage 4th stage 3rd stage ad stace Ist stage

L3
4 3 2 l—t\p

i
o

Bottem cylinder
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The pump is completely clad with panels.

The main body of the pump and electrical equipment, the sensor, the N2
adjustment equipment, and the cooling water piping, etc. which drive it are laid
out in the package.

Booster Pump Aria

Noise Filter Primary Pump Aria

Controle:PCTL

Control Box Aria

Motor Driver {Inverter) Aria
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1.1.2 System Flow

N2, cooling water and power supply is required.

Nitrogen gas system

Nitrogen gas flows in two lines in the pump, one for the shaft seal and the
other for gas ballast (attenuation).

The shaft seal prevents lubricating oil from entering the pump casing.

Gas ballast gas is fed to the pump casing to reduce corrosion by corrosive gas
and accumulation of reactive products. It is not necessary to feed gas ballast
gas when there is no corrosive or reactive product.

Cooling water system

Cooling water flows from the cooling water inlet port to the flow meter, motor,
pump body, and cooling water outlet port in that order to cool the pump.

N2 purge gas introduction port

S5S400 SwegeLock
Proper supply pressure : 0.1—0.5MPa LRGO, LR90, LR180
Set pressure : 0.1MPa(Running State)

Range of set flowing quantity : 0—50SLM

\ RGI ®PGI NV .
- T O —  — <R
LS‘%"—E%%‘--—]

Seal gas line _ _| 1

Outlet port == rTE-llllét port

NW40

Proper exhaust pressure : 0.1MPa>
Exhaust pressure limit  : 0.12MPa
(Absolute pressure)

o e e e s e e it i e e e i i e e e, ]
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! — i
B } ; | } { { ; }Gas ballast line
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/ o o __Cooling watertine _______

Cooling water port : Rc3/8

Supply hydraulic pressure  : 0.1—0.3MPa
Gateway difference pressure : 0.1MPa<
Proper water temperature  : 10—30°C
Proper flowing quantity : 4.0L/min
Range of set flowing quantity : 0—50SLM
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N2 purge gas introduction port

SS400 SwegeLock
Proper supply pressure 1 0.1—0.5MPa
Set pressure : 0.1MPa(Running State)

Range of set flowing quantity : 0—50SLM

Outlet port

VG50

Proper exhaust pressure : 0.1MPa>
Exhaust pressure limit  : 0.12MPa
(Absolute pressure)
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Cooling water line

Cooling water port : Rec3/8

Supply hydraulic pressure : 0.1—0.5MPa

Gateway difference pressure : 0.1MPa<
Proper water temperature  : 10~30C
Proper flowing quantity : 4.0L/min
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N2 purge gas introduction port

S5S400 SwegeLock
Proper supply pressure 1 0.1—0.5MPa
Set pressure : 0.1MPa(Running State)

Range of set flowing quantity : 0—50SLM

LR300. LR600. L.LR1200. LR1800

RG1

P
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Inlet port |
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Seal gas line

Outlet port Fi"_"‘““"] 1 1 i
NW40 | (I !
Proper exhaust pressure : 0.1MPa> | ﬂ (I | |
Exhaust pressure limit : 0.12MPa ﬁ l_n ﬂ | |
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|
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Cooling water port : Re3/8

Gateway difference pressure : 0.1MPa<
Proper water temperature : 10—30°C
Proper flowing quantity : 4.0L/min

Supply hydraulic pressure  : 0.1—0.5MPa
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N2 purge gas introduction port

S5S5400 SwegeLock
Proper supply pressure : 0.1—0.5MPa LR3600
Set pressure : 0.1MPa(Running State)
Range of set flowing quantity : 0—50SLM
RGI PG NV
Sve
o - —f— I —[oFui}— SRV
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é SV 1 OR1
A - —
Inlet port
I !
1 l | |
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Seal gasii.r; ________
"~ Gas ballast line

=

T e

Cooling water port : Re3/8

Supply hydraulic pressure : 0.1-0.5MPa
Gateway difference pressure : 0.1MPa<
Proper water temperature : 10—30°C
Prover flowing quantitv : 4.0L/min
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N2 purge gas introduction port

SS400 SwegelLock
Proper supply pressure : 0.1—0.5MPa
Set pressure : 0.1MPa(Running State)

Range of set flowing quantity : 0—50SLM

HR60, HR90, HR180
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Cooling water port : Re3/8
Supply hydraulic pressure  : 0.1—0.5MPa
Gateway difference pressure : 0.1MPa<
Proper water temperature : 10—30C
Proper flowing quantity : 4.0L/min
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HR300, HR600, HR1200, HR1800

N2 purge gas introduction port

85400 SwegeLock
Proper supply pressure : 0.1—0.5MPa
Set pressure : 0.1MPa(Running State)

Range of set flowing quantity : 0—50SLM
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Cooling water port : Rc3/8

Supply hydraulic pressure : 0.1—0.5MPa
Gateway difference pressure :0.1MPa<
Proper water temperature : 10—30C
Proper flowing quantity : 4.0L/min
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Electrical system has two lines of power line and control line.

A sensor is mounted in the system, which is constantly monitoring operation.

When the sensor detected abnormal situation, it will activates buzzer, LED and

remote control to output warning signal.

You can operate the pump using pendant controller for local operation (LOCAL), or
using electric signal through the remote controller for remote control (LEMOTE).

Electrical system

* Power line

Wiring is arranged from the power connector to the motor through the breaker
(with thermal relay), allowing the motor to be protected by the pump alone.

* Control line

The pump monitors the cooling water flow rate, nitrogen gas flow rate, electric
current value, and pump temperature at all times and gives alarm in two steps
if any trouble occurs.

* When WARNING is displayed
In case of WARNING alarm, pump operation is continued.

If the pump is stopped when the WARNING alarm is given, the alarm is held.
The alarm can be reset by pressing the RESET switch. (The buzzer sound can
be stopped with the BZ MUTE switch.)

* When ALARM is displayed

If the cause of WARNING alarm is not eliminated, the pump will be shut down
automatically. The ALARM is held even when the pump is shut down. The

alarm can be reset with the RESET switch. (The buzzer sound can be stopped
with the BZ MUTE switch).

* Please refer to attached material (b-3 Electrical system chart : P107) for the
electrical system chart of each model.

10
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1.2 Specifications for utilities

Specification
Spec Model LR/HR60 LR/HR90 LR/HR180 LR420
Maximum pumping speed (m3/hr) 60 90 180 420
Maximum inlet pressure (Pa) Atmospheric pressure
Ultimate pressure (Pa) 5.02
Maximum exhaust pressure Atmospheric pressure
Standard VG50 VG80 VG800 VG100
Inlet diameter
SEM1 NW40 NW50 NW50
Qutlet diameter NW40 VG50
FORBLIN YL VAC 25/6. BARIERTA J100F
Lubricating oil
0.5L 0.9L 1.5L 2.5L
BARIERTA JFE552HV
Grease
23.8g 30.0g 37.4g
Weight (kg) 180kg 245kg 335kg 415kg
Spec Model LR/HR300 LR/HR600 LR/HR1200 LR/HR1800 LR3600
Booster Pump PRC-003A | PRC-006A | PRC-012A PRC-018A PRC-036A
Primary Pump LR/HR60 LR/HR90 LR/HR90 LR/HR180 LR420
Maximum pumping speed (m3/hr) 300 600 1200 1800 3200
Maximum inlet pressure (Pa) Atmospheric pressure or 200Pa v
Ultimate pressure (Pa) 0672
Maximum exhaust pressure Atmospheric pressure
Standard VG80 VG80 VG100 VG150 VG150
Inlet diameter
SEM I NW8o NW80 NW100 NW100
Outlet diameter NW40 NW50
FOMBLIN YL VAC 14/6 FOMBLIN YL VAC 25/6
PRC BARRIERTA J60F BARIERTA J100F
0.7L | 1.5L l 1.9L 1.9L 1.1L
Lubricating oil
FOMBLIN YL VAC 25/6,. BARIERTA J100F
Grease
osL | oo | oL L5L 2.5L
HR
BARIERTA JFE552HV
23.8¢ 30.0g 30.0g 37.4g
Weight (kg) 275kg 370kg 420kg 545keg 720kg

1) Maximum inlet pressure of HR300, HR600, HR1200, and HR1800 is 200Pa. Other models

are atmospheric pressure.
2) The ultimate pressure is a value when the seal gas is 5SLM and the gas ballast gas is

0SLM.

11
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Utility Requirements
Power 3 phase : 200 VAC, 50/60 Hz : 220 VAC, 60 Hz
Model name LR/HR60 LR/HR90 LR/HR180 LR420
At max. load (W
Current® | LR/HR (60Hz) 7.0/7.3 11.8/11.8 20.6/21.1 55.9
At ultimate pressure {(A)
LR/HR(60H) 6.9/7.1 11.2/11.2 18.9/19.6 31.0
Supply pressure (MPa) 0.1t00.3
Cooling In/out difference pressure (MPa) 0.1
water Flow rate (L/min) 5.0
Supply water temperature (°C) 10 to 30%
Supply pressure 0.1t0 0.5
(MPa: gauge pressure)
Purge Regulated pressure 0.05
gas (MPa: gauge pressure) (Regulated pressure in pump)
Flow Shaft seal (SLM) 5
o rate Gas ballast (SLM) 0 to 50
Power 3 phase : 200 VAC, 50/60 Hz : 220 VAC, 60 Hz
Model name LR/HR300 | LR/HR600 | LR/HR1200 | LR/HR1800 LR3600
At max. load (4)
Current | LR/HR (60Hz) 9.6/8.1 19.0/13.8 24.2/18.9 39.8/29.7 78.0
At ultimate pressure (A)
LR/HR(60H2) 7.0/7.8 12.3/12.9 13.7/15.4 21.4/24.0 37.2
Supply pressure (MPa) 0.1t00.3
Cooling In/out difference pressure (MPa) 0.1
water Flow rate (L/min) 5.0
Supply water temperature (°C) 10 to 30%
Supply pressure 0.1t005
(MPa: gauge pressure)
Purge Regulated pressure 0.05
gas (MPa: gauge pressure) (Regulated pressure in pump)
Flow rage |SR2RESE2L (SLM) 55
ow rate Gas ballast (SLM) 0 to 50

3) The current at the maximum load of HR300/600/1200/1800 has described the maximum
current in the use-pressure range(Atmospheric pressure to 200 Pa).

4) Not condensing.
5) The flow rate of shaft seal gas is 5SLM fixation.

12
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Chemical matters used in this pump

Primary pump
® Pump oil BARRIERTA J100F (NOK KLUBER) or YL-VAC25/6(AUSIMONT)
® Bearing grease BARRIERTA JFE552HV (NOK KLUBER)
Booster pump (LR/HR300, LR/HR600, LR/HR1200, LR/HR1800)
® Pump oil YL-VAC14/6(SOLVAY SOLEXIS)
Booster pump (LR3600)
® Pump oil BARRIERTA J100F (NOK KLUBER) or YL-VAC25/6(AUSIMONT)

Above oils are used for bearing lubrication. LR/HR series requires no oil supply for
maintenance. We will replace the oil at the time of in-house overhaul. The
reclaimed oil is legally dumped by qualified traders.

These oils are chemically stable, but when it is heated (burned), it will generate
toxic gases. Do not burn these oils. The oils should be reclaimed and legally
dumped by qualified traders.

For the detailed properties, please refer to the attached a-MSDS at the end of this
manual.

Please contact ULVAC when you will abandon these pumps.

Parts which can be reproduced are recycled. Moreover, ULVAC safely processes
the chemical such as oil. (This service is for a fee. It is not likely to be able to
correspond according to the region. Please consult. )

13
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1.3 Dimensional Drawings

Standard type

808
UWA@ 284 616
284 578
LE\)SU/‘HRGO ) < = —) - Exhaust piping heater (HR only}
Dimensional drawing
Qutlet port (NWAO)
. = .

° L]
M
g
o
b <
a oo i
-t
[=
~ oy
| S o9 i
< ® @ e . C
Lt aotuater sorn | 894 (djuster bol) e
370 824 76
Cooling watar intat
378 909 RE3/8 laternal threed
308 Caoling water culiet
Red/B Interne! thresd
SEMI type
310
|] ] !( m@ 284 624
284 579
LRB0/HRBO
Dimensional drawing Exhaust piring heater (HR only)

Inlet port (NW40)

Qu

tiet port (NW40)

7
= |
. . *le
9 Y
]
& - Y }
10) < ]
[ ffj 1
i }
b= | o o
9 g o x
i o hd hd ] | &
) S oo —i 2 L
A18(Adjuster bolt 89 80 \% .
379 556 Fixing braket) Freasac e Limlla e
378 694 (Adjuster bolt) Cooling water Inlel
Re3/8 internat thread
440 Fixing braket) 824 76 — T |
290 200 Cooling water autlet
308 Rc3/8 internal thread

14




ULVAC

Standard type

UILVAC e
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Standard type

ULVAC
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Dimensional

drawing
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Cooling water iniat
RBc3/8 Internst thread

Cooiing water outlat
Rc3/8 internst thrasd

SEMI type

ULVAC

LR180/HR180
Dimensional

drawing

Inlet port (NWS0)

1043

317 118

317 682

855 (Fixing braket}

GBI
3 L
)
a— .
152 715
lag]

Lag]

166
644

629 {Inlet port)

= @

584

Exhaust oiping heater {HR only)

Cutlet port (NW4D)

21

264
221
142 4

0w o

‘468 {Adiuster bolt)

520
528

590 (Fixing braket)
840

80 Lag

855 (Fixing braket)

820 (Ajuyster botit)

959

11

1038

1042

Nitrogen gas inlet

Swaggtock for 6. 3Gmm-dia pise

Cooling water iIntet
Rc3/8 internat thread

Cooling water outlet
Rc3/8 internat thread
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Standard type

1154
UILVAC 370 731
38 & Inlet port (VG100)
LR420 X
Dimensional drawing > 45() . s
& \\2
§§‘, -l - - |
O
o
k\’ J

>

Quitet port (VG50)

(©)

©r

Red/@ internat thresd

Cooling water outlet
Rc3/8 internat thread

B X ° s
[[{ o= (o B
'
<
: B
4Y
-] Ol
~ o o
2 & —
=
= @
<]
& /& 10
L [ £ 2
0}
[:;%giEZ:? . éi::?i%g?] szi ‘ﬁi‘g )
T B08 (Adjuster boll) 818 (Adjuster bolt) Nitrogen gas inlet /
680 181l Swegelock for 65.35mm-dia ning
668 11086 Cooling vatsr inlet

*k There is no SEMI specification of LR420 now.
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Standard type

810

ULVAC 284 S

L R300/HR300
Dimensional drawing

¢

Exhaust piping heater (HR only)

Quttet port (Nwa0)
intet port (VGSO)

1 I @ @

S o
" a . °
mng.—_&
a4
g
s -
= 1 p
|
| oo o] |
s of g
Ld hd o]
I3 o 1l

318 (Adjuster batt) | 694 (Adfuster bolt) ] L titrosen aas intet

Sweselock for 6.3%am-dia pipe

370 824 76 Coolina wvater inlet
378 300 Rc3/8 internat ihread
908 Cooling water outlet

Rc3/8 internat thread

SEMI type

ULVAC

LR300/HR300
Dimensional drawing

- Exhaust pising heater (MR only)

~
|
== CQutlet port (NW40)

Intet port (NWBO}

558 (Fixing brakat)

O [
3
P & hd ®
EI o - b
=
3 e
B
=]
Yl
i
q L &) |
o oL S O oo gl
18{adjuster bo 80 556 (Fixing braket) a0 Svesslosh for 8. Fao-gie st
37 694 (Adjusiar bolt) Casting vatar Intat
378 824 76 Re/8_intsrnet Incesd
240 Fixing braket) | 200 Coaline water ouliat
430 - a8
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Standard type

UILVAC o
863
304 626
LRB0OG/HRBO0
Dimensional drawing F ® Exhaust pipina heater (HR only)
o\
Mg Qutlet port (NWAQ)
Intet port (¥G80)
= *
583
B
p [ ]
b 4
=TTo a4 3. i . . q
JE=0| 13 ] B =
3 165
<t
g
| i
<l i
o | |4 <F|
P — : -an 20 N ? | i
N \Nitrogen gas _intet
Lﬁmmmﬂ‘l T54 (Adiustec boll) Swegelock for §.35mm~dis plpe
47D 888 74 | "
967 Cooting water inlet
Rc3/8 internat thread
73
g Cocling water outlet
Re3/8 internat thread
SEMI type
a8T
LNAC %
U 304 626
LR600/HRE00 : — Exhaust pising heater (HR ontv)
Dimensional drawing 5 xnausl ple pa fealer TR on ¥
O )
Inlet port (NW80) . L —y _Outtet port (NWAQ)
154 ___l
80
818 Fixing braket)
et | T—e——I
d
= O iy
o = . .
m=IEEErN
i
o
|
2 =
[
u gy 3|
}.6_0J 80 \Hitrosen sss inlst
388 (Adjustar bolt 610(Fixing hraket] Svegelock for 6.35am~dis ming
470 154 (Adjuster batl) i Coating water inlet
L540 (Fixing braket) 885 82, Re3/8 intsrnal thread
530 967 Cooling waler outist
973 Rc3/8 Internat tnread
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Standard type

ULVAC

LRI200/HR1200
Dimensional

drawing

887
869
304 626
- e
%
—
. 7 b D
[nlet port (¥G100) / 883

[ ®

Exhaust piping heater (HR only)

T~ Outlet port (NWAQ)

IS

L+

g .
b L
mi==(IEE AN N 0
o) 3 g E
[
= 1865
T}
D
3 R
s |
D) - ] i
g_ * . & & o U ) &
] \Nitroaen sas inlet
Adlusier belt 754 (Adjuster bglt) Svegelock for 6.35mm-dis pipef
470 888 13 Cooling water inlet
a67 Re3/8 internat thread
373 Coaling water outlet
Re3/8 internat thread
SEMI type
987
ULVAC 2
LR1200/HR1200 o
Exheust pipinag heater (HR only)

Dimensional drawing

[nlet port (NW100)

Rl

618 (Fixing braket)

(®)

991
951
918(Untet port)
891
—
o

26

810 (Fixing braket)

754 (Adjuster balt)

Qutlet port (NWAO)

' i
Wy
o

201
122 8

A ;

885

82

967

873

\_iiragen aas Inlel
Sweselock for 8.35am-dis pice
Cooling vater iniet
Re3/8 internat thresd

Cooting water outlet
Re3/8 internat thread
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Standard type

UILVAC

LR1800/HR1800
Dimensional

drawing

Exhaust piping heater (HR only)

Qutiet port (NW4Q)

i2i3

731

382 882
AN
NG

s . .
7
[nlet eart (VGI50) / 821

N i) }
Gl i . _ g
mR==JEEE B =
~ =
[
> 215
2
2
|
b )
1 . i Sjg 2 | -
[;E;E:f | 1 § A
488 (Adiuster bolt) 820 (Adjuster bolt) \!LrgzﬂLzzilﬁhﬁ
Swesslock for 6.35mm-dis pive
520 9538 77, —C.T_-_“_;_T
ooling water inle
528 10436 Rec3/8 internat thread
1842 Coaling water outlet
Rc3/8 internat thread
SEMI type
F3K)
730
ULVAC " T
g g Exhaust piping heater (HR anly)
LR1800/HR1800
Dimensional drawing mm
> OQutlet port (NW40}

intet port (NW10O

14

BT
L8]

655 Fixing brakst) —

771

1096
1036

1003 (Inlet port)

978

264
221
142 4

uster it

468 (A

!
855 Fixing brakat)
B20 {Adlyster holl)

958

1938

1042

Nitrogen sas iniast
Sweselock for §.35an-dia sise
Cooting water Inlet
Re3/8 Intarnat thread
Coaling watar outist
Re3/8 intsrnat throad
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SEMI type

1158
UWA@ a70 742
L=
LR3600
Dimensional drawing
< |  Outlet port (NW5G)
Inlet port (VGIGQ) /]
1056 277
=
g | 1 —@ &
[T © = o r" . W= 2 . .
prre—— af @ o
[ SEE Lo I
@ ks
§ g || @
- 5
&
° ﬂﬁ
608 (Adjuster bolt 818 {Adjuster bolt) Nitrogen sas inlet /
880 1011 Swegelack for 8.35mm-dia nipe
868 1106 Coaling vater intet
Re3/8 internai thread
111t Conling water sutlet
Re3/8 internat thread

* There is no SEMI specification of LR3600 now.
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1.4 Description of Controller

AR PSP

%ﬁun
REMOTE ((( o 1))
WARNING

ALARM

No. | Control Sign Function
1 START switch START Starts the pump.
2 STOP switch STOP Stops the pump.
3 MODE switch MODE Selects a setting item.
. Y% Changes over the set value.
4 Input change switch A Changes the selected content of setting.
5 ENTER switch ENTER Determines the selected item and setting.
6 RESET switch RESET Resets the alarm.
7 BZ MUTE switch BZ MUTE Stops buzzer sound.
8 REMOTE/LOCAL REMOTE Changes over the REMOTE/LOCAL
switch / LOCAL mode.
9 Display LCD Displays the current status with
characters.
10 | RUN lamp LED1 (green) The lamp lights when the pump starts.
LED2 (green) The lamp lights when the pump is
11 REMOTE lamp i running in the REMOTE mode. i
12 | WARNING lamp LED3 (orange) | The lamp lights when WARNING is given.
13 | ALARM lamp LED4 (red) The lamp lights when ALARM is given.
14 | Buzzer BZ The buzzer sounds in case of WARNING
or ALARM.

When any trouble occurs, LED3 (orange : No12) and LED4 (red : No13) on the controller will light
and warning buzzer sounds. Detailed information will be indicated on the LCD
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1.5 Utility Panel

@ @ O @\

)
03

Standard type SEMI type

12 No@ Inside

No. | Controls Sign | Functions

1 POWER CNI1 | Applies 200VAC power.

2 BREAKER SWITCH (DRP) MCB1 | Turns ON/OFF the power.

3 BREAKER SWITCH (MBP) MCB2 | Turns ON/OFF the power.

4 REMOTE CONTROL CNI2 Used for remote operation and signal
input/output.

5 RS232C . CNI3 | Used for connection with the computer.

6 N2 INLET Nitrogen gas inlet port.

7 WATE INLET Cooling water inlet port.

8 WATER OUTLET Cooling water outlet port.

9 STOP Button Used for emergency stop of the pump.

10 | CONTROLLER PCTL | Used for operation of the pump.

11 | CONTROL PANEL Regulates nitrogen gas flow rate.

12 | N2 PRESS. REGULATOR RG1 Rggulates the secondary pressure of
nitrogen gas.

13 | N2 PRESS. GAUGE PG1 D.isplays the secondary pressure of
nitrogen gas.

14 | GAS BALLAST VALVE NV1 Regulates the flow rate of gas ballast gas.

* Refer to the System chart
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1.6 Performance Curve

Pumping speed (m3/hr)

Pumping speed curve
(Primary pump units)
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Pumping Speed (m3/hr)

Pumping Speed (m3/hr)

LR420 Pumping speed curve
(Primary pump unit)
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Current - pressure curve
(Primary pump units)
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LR420 Current-pressure curve
(Primary pump unit)

60

40

30

Current (A)

20

10

0 L i IR
1.0E-01 LOE+00 1.0E+01 1.0E+02 1.0E+03 1.0E+04 1.0E+05

Inlet Pressure (Pa)

LR3600 Current-Pressure curve
(Booster pump unit)
100

90

80

70

60

Current(A)

40

30

20

10

0 R EEEN ERRE Pt AEEEEE
1.0E-01 1.0E+00 1.0E+01 1.0E+02 1.0E+03 1.0E+04 1.0E+05

Inlet Pressure (Pa)

28




ULVAC

2. Installation
2.1 For Safety Use

-This LR/HR series models are maintenance free except when to connect with the
host equipment, or disconnect from it, and to regulate N2 gas flow at the time of
operation. Overhaul or repair work is performed at ULVAC. When any trouble
occurs, please contact with your local ULVAC service station (please refer to the
ULVAC address list at the end of this manual).

The interlock system and control system of the LR/HR series pumps are
expected to be connected with the host equipment.

The LR/HR series pumps are integrated into a host machine or are located
close to the host machine (not more than 3m of travel to the next EMO button).

Connect the power line of the LR/HR series with the EMO system of the host equipment.

The gas which can be exhausted with this LR/HR series pump, it provides for
inert gas(Air,N2,Ar).

Do not exhaust other gases (toxicity gas, combustion gas, corrosion gas, and
explosiveness gas).

Set up this LR/HR series pump at ventilated room.

These products are manufactured to conform with laws applied at the time of
the preparation of this manual. When the applied laws are revised in the future,
the legality of these products will not be ensured.

If the host equipment of these products does not conform to the same laws, or if
the products are modified, then the performance and safety of these products
should not be insured. ULVAC should not have a responsibility in such a case.

Personnel who have no record of formal safety training course regarded by
your government (safety for electricity, cargo handling, etc) should not operate
these products. Operator should have finished these-safety training course.

Installation and operation of these products should be performed according to the
applicable local safety codes and laws (e.g. fire fighting law, electric installation code, ete).

Before starting installation or removal work of this products, shut off all the
energy sources (electricity, compressed air, cooling water, etc.).

Following are description concerning with potential hazards and the method to
avoid these hazards:
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Location of vacuum pump in host device

Recipience utility from host
device

Signals for centralized

N2 gas .
sup ervisory

Cooling water etc.

gesseeccoeoe
®
°

Electrical interface

Power Line

HOST Device

A

Control Line

Vacuum chamber Communication Line

A

Physical interface

Inlet Pipe,

Qutlet pipe

>

000002300 RN00000800CECIA00CN0CEPIECORROLONO0BOEOROORESOOEOBOCTS

o m—— Exhaust Duct

T
_'"— Vacuum

.-)" Pump

Utility which does recipience
directly from plant facilities

N2
gas Coverage of vacuum pump

Cooling water etc.

It is assumed that the pump stops suddenly when the interlock of the host
device does not synchronize with the interlock of the facility. It is necessary to
manage utility to give preventive measures. Do not use the utility not
managed.
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Power Wiring

This LR/HR series pump is locked out in intercepting cooling water, the N2 gas,
and the power line. Give the system which can lock out on the host equipment.

Material selection, installation and operation of wiring should be done
according to the rules and codes applied in your country (e.g. fire fighting law,
electric installation code, etc).

For serious situations such as abnormal current or voltage, the products are
provided with safety devices (e.g. noise filter) with which these abnormal
situation can be avoided. To release the leaking current securely, the power
wiring (cable terminal of the host equipment) should be directly connected to
the terminal board (breaker).

Though these products are provided with breaker (MCB1, MCB2 (LR/HR300,
LR/HR600, LR/HR1200, LR/HR1800, LR3600)), inner wiring from power
connector through the breaker (MCB1, MCB2) is keeping hot. To completely
shutoff the electricity, provide a breaker (M/D: AIC 10kAV or above) to the host
equipment.

Heater (AC200V) is installed in the exhaust pipe. Obtain the protection cover
according to “finger safe” which are the rule and the law concerning safety in
the country.

When to perform installation or removal of these products, the power should be
shutoff completely according to the following diagram.
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<< Possible electric shock hazard>>

If you have no record of electrical safety training course you
should not perform the operation.

1. Shut off the breaker (MCB1, MCB2 (LR/HR300, LR/HR600, LR/HR1200,
LR/HR1800, LR3600)) of the pump.

2. Ensure that LCD of the controller (PCTL) is off.
3. Shutoff the breaker (M/D) of the host equipment.
4.Make lockout and tag-out according to the host equipment instruction manual.

5.Through current indication lamp, which may be provided in the host equipment,
ensure that wire is not alive.

6. Remove power connector.

s l Power Connectoq
/

Host device

M/D off
Lock out
Tag out

MCB1 Operational procedure

Push the stop swich
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- The noise filter etc. are used to maintain the tolerance to the electrical noise to
these products. The electrical noise (current) is leaked from the noise filter to the
ground line. Therefore, a certain earth of the ground line is necessary.

- These products are classified with the “High Leakage Current" product, and the
plug connection etc. are prohibited.

- Please fix the power line wiring directly to the terminal or the breaker, etc.

<< Possible electric shock hazard>>

If you have no record of electrical safety training course you
should not perform the operation.

.
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Cooling water

- LR/HR series models use cooling water. The products are designed and tested as
leakage free for the conditions defined. Nevertheless, for conditions which
departed from the criteria (e.g. abnormal high water pressure), may produce
leakage. In that case, the leakage will continue unless water supply from the host
equipment is shut off. Electric devices or wiring should not be arranged at the
bottom of the pump or on the floor around it.

- When the leakage occurs at the position of supply side from the pump mounted
flow sensor (WFM), the sensor will warn the leakage. But, if the decrease of the
cooling water head level does not reach the warning level, the sensor cannot detect
the leakage.

- Place water leakage sensor on the floor at the pump bottom, and connect it to the
host equipment interlock system. When a water leakage is detected, close the
cooling water valve (HWSV) at once. After the valve is closed, tag a CLOSED sign
on the grip.

- Fix a flow gage (HWFM: e.g. flow sight) on the host equipment and make it
possible to check if the cooling water is flowing.

- A drain port is provided at the bottom of base. This port should be connected with
reliable drain outlet in case of a water leakage. The drainage requires adequate
level difference.

- When to perform a work, there will be possibility of water leakage. Fix valves
which compatible with the host equipment piping connector at the cooling water
inlet-outlet.
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Nitrogen gas

LR/HR series models use nitrogen gas. The products are designed as leakage
proof devices and tested under the conditions defined. Nevertheless, for
conditions departed from the criteria (e.g. abnormal high gas pressure), there
may be gas leakage.

Set up this LR/HR series pump at ventilated room.
Fix valve (HPSV) to shut off nitrogen gas supply.

When to remove this products from the host equipment, close the nitrogen gas
supply valve (HPSV) on the host equipment. After the valve is close, tag a
CLOSED sign on the grip.

There will be remaining gas in the host equipment piping. Fix a pressure
gauge on the host equipment nitrogen supply source (midpoint of the piping to
the pump), and then ensure that the pressure is reduced to the atmospheric
pressure. When to perform work, if the internal gas pressure is high, the piping
will be abruptly removed and injury could occur.

Suction and exhaust gases.

- ULVAC specifies gases which can be exhausted by the pump. When the pump is
used to exhaust other gases (e.g. toxic gas, combustible gas, corrosive gas and
explosive gas), there could be serious accidents. These gases should not be applied
to the pump.

High temperature surfaces

The temperature of the intake pipe and the exhaust pipe becomes 7 0°C or more.
Set up the protection cover when the connection of the piping of the intake and
the exhaust ends. ‘

Moreover, the protection cover is preparatory by the option.

LR/HR series models are designed to prevent any hazard which caused by heat.
However, when the temperature of the gas is extremely high, then the surface
of the device could be high temperature. Warning labels are attached at the
positions where the temperature could result a serious injury.

<< High temperature surface >>

Be careful of the high temperature surface near this label (intake
and exhaust outlet...).
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Controlling wiring (power supply group units included)
- Be careful not to insert things into the fan louver.

- A protection circuit should be mounted in the host equipment so that the
connector pins of the remote connector not receive voltage higher than 24Vdec.

EMC

- EMC performance of these products can be obtained under the conditions
prescribed by the EMC instruction. The performance does not be guaranteed under
unstable environment exceeding this standard level. To keep the EMC
performance, use sealed cable and separate the products from components which
generate noises (e.g. power switch, inverter, etc.), then check the noise level
(conduction and emission) coming from host equipment is within criterion.

EMO

- EMO should be established as a total system including the host equipment with
which this LR/HR series models will be installed (if only a pump unit suspends it’s
operation, the total system could be hazardous). Pump suspension matter should
be incorporated with the host equipment EMO sequence of the total system, to
shut off the power.
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2.2 Safety Denotation

For this manual and for warning denotation of LR/HR series models, technical
terms are defined according to the hazardous levels, with which workers should
understand the rules to be followed.

- Articles attached with these denotations, describe countermeasures for potential
hazards.

: Failure to comply with this instruction involves the possibility
of impending death or serious personal injury.

7 * Failure to comply with this instruction involves the possibility
-} of death or serious personal injury.

: Failure to comply with this instruction involves the possibility
of a medium degree of personal injury or serious damage to the

equipment.

2.3 Warning Label

Following warning labels are attached on these products at the positions where
potential hazards are expected.

-._Hazardous voltage
«Yhare I3 & risk of sarlous dodily &

dn:{f'n d«: (ro a!mif.g :::cl?d I fniuey or
#Xaap the pansl and safety caver clased.

«Tura off the hazardous voltege power supply before

awmlnana.
P /N TGHAETIE =04
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Hot heating part present.

Dangerous high voltage present.

Dangerous high voltage present.

Dangerous high voltage present.

Hot heating part present
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2.4 Installation and Storage Requirements
2.4.1 Unpack

LR/HR series models are packed in wood frames. Unpack work should be
performed by expert trades.

.1 : When taking out the pump from wood frame, or lift it, instruct
) workers that the product should be hung by a crane at the
pump top hook, then move it.

Only licensed worker can perform cargo handling or operate the
lording machines.

When handling is performed improperly or unpack tools are
improperly maintained, there will be possibilities of falling
down or topple of the pump, so no person should be underside of
the pump.

- Instruct the workers to wear leather gloves and use proper
“A CAUTION ] 150l to avoid injuries caused wood frame debris and nails.

- Do not tilt the pump by more than 10° .

Upon receipt of this products, make sure that the products is the correct model you
ordered and that it is free from damage in transit.

List of Accessories

Description Q'ty
Nitrogen inlet joint 1 pe.
Power connector 1 pc.
Remote operation connector 1 pc.
RS-232C/RS-485 communication 1 pe
connector )
Instruction manual 1 copy
‘ cauTioN | @ If there are some problems, please contact with our office

within one-week period.
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2.4.2 Transit

. Although this pump is provided with casters, do not move it a
J long distance using these casters. If you move this pump in such

a way, the load exceeds the safety criterion. You could hurt your
waist.

When to transit the pump, you should use loading machines (e.g. moving crane)
and hang it, or load and fix the pump on a pallet, then transit it by pallet truck.

- Do not tilt the pump by more than 10° .
-
- Pallet truck should not directly be placed under the pump base

bottom. This could topple the pump.

Palette transportation figure N

Crane hanging figure

2.4.3 Removing of fixed bracket for transportation (LR3600)

® To protect internal parts from the impact when transported, LR3600 equips
with the bracket.

@ Please remove the bracket according to [Fixed bracket removing procedure]

after transporting the pump.

@ Please keep removed bracket, bolt, and nut. Again until they are used.
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LR3600 Fixed bracket removing procedure

2

(DPlease remove four eyebolts from the pump. @Ple ase remove the side panel.

(@Please remove the screws and bolts which are
fixing the side panels .

E i

@Please remove bolt (M8x16) which repairs the bracket of A and B in figure.
(BPlease remove four brackets of A and B in figure.

®Please remove two M8 nuts and one M12 nut which are fixing the bracket of A and B in
figure. However, there is no M12 nut in the bracket on DRIVER BOX side of D in figure.

(@ Please remove four brackets of C and D in figure.

(®Please install the side panel.
(©Please install the screws and bolts which are fixing the side panels .

(DPlease install four eyebolts from the pump.( Work end)

CAUTION @Please remove the bracket before setting up, and driving the pump.

When the pump is driven with the bracket put up, it causes an abnormal
vibration and an abnormal sound.
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2.4.4 Environmental Requirements for Installation

Following installation and storage requirements should be met.

Storage and installation requirements

Description

Requirement

Temperature and humidity (for storage)

- 30 - 80° C, less than 95%RH

Temperature and humidity (for operation)

5-40° C, less than 95%RH

Above sea level

Not exceeding 1000m

Outside vibration

Not exceeding 0.5G

2.4.5 Other Requirements

* Not condensing

- Set up and keep this LR/HR series pump at ventilated room.
N[ cxomon | | S

- Before storage, drain the pump. If water is remaining in the

pump, it will be freezing at a low temperature (below 0°C) and

may damage the components.

- Do not lay two pumps one on the other nor lay the pump on its

side during storage.

- After moving the pump to the place of installation, adjust the
jack to set it in a horizontal position (adjustable range is + 10

mm).

- Do not tilt the pump by more than 10° when moving it.

Adjust the jack

=

©

T =]
Fix with the nut /

v Fix with the nut

7
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2.4.6 Earthquake Resistant Measures

- To provide earthquake resistance, the pump should be tightly
fixed according to the diagram below. If it is loosely installed,
then the pump could topple or move and will produce damages
for peripheral devices.

- Piping for vacuum, cooling water, nitrogen, and wiring, should
be constructed so that they can absorb vibration and should not
produce damages on piping or run off within defined vibration
level.

Fixing bracket instaltation figure

Fixing brakets betion).

Earthquake-proof strength was examined based on the demands postulated of
1997 version United States union construction standard (UBC).

Please refer to the next table for a fall moment, the horizontal load, and the center
of gravity position.
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Antiearthquake procedures

ULVAQC, Inc. Components Div.
Date : November 25, 2002

MIO Bolt

60/90/180/420

: J1 .
Jp Fe/4
(Adiuster bolt) (Adjuster bolt)
< L1
LA L3
1 1 Q@ (©)
o @ i ° o °
300/600/1200/1800/3600
aal MI10 Bolt
< 7] 3
e ; — =
J1 Fo/4 J3 Fo/4
Jg (Adjuster bolt) (Adjuster bolt)

unit | LR/HR60 | LR/ZHRSO | LR/HR180] LR420 | LR/HR300 | LRZHR600 |LR/HR1200|LR/HRIS00  LR3600
The maximum width on surface of Ll | mm | 370 420 520 660 378 470 470 520 660
Jprojection which falls easily
Short distance from fulcrum on surface
lof projection which falls easily to L2 mm 161 180 222 330 161 205 200 223 330
center of gravity position
The distance from rear panel to center |y 3 | b ges 403 465 717 491 529 517 661 719
of gravity position
Height from floor side to center of b omm | 242 258 307 380 445 488 580 606 796
ﬂavﬁy pUSlthn
Weight of device Wp | ke 180 245 335 415 275 370 320 545 720
’F’:;”‘;:‘f:v‘;'ess“’e(Ad‘“s‘“’) Fpid | ke 23 57.6 78.7 97.5 64.6 87.0 98.7 128.1 169.2
001" 5=0.85%12 OK OK OK OK OK OK OK OK OK
Fall power
vt 0852/ (3L R | ke 22.0 26.1 322 24.1 102.4 111.9 167.6 199.3 254.9
Shearing power of anchor bolt (M10) | < 1537 1537 1537 1537 1537 1537 1537 1537 1537
Fp<r OK OK OK OK OK OK OK OK OK
Tensility of anchor boli(M10) s 2300 2300 2300 2300 2300 2300 2300 3300 2300
R<o OK OK OK OK OK OK 0K OK [
Jack intorval 1| mm 378 428 528 608 378 428 428 528 508
Earthquake-proof Bracket interval J3 mm 556 610 655 706 556 610 610 655 706
JFall angle w1 | deg | 380 39.7 20.7 38.7 3.0 23.7 20.3 23.5 20.9
Earthquake-proof Bracket interval J2 mm 440 450 590 730 440 540 540 590 730
Fall angle o2 | deg | 423 43.5 43.9 43.8 26.3 29.0 25.0 25.9 246
o> I5deg] OK. OK OK OK OK OK OK OK OK
L1
L2 L3
1 | @
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2.5 Piping

2.5.1 Piping for inlet-outlet ports

: Before start work, ensure that all hazardous energies are shut

) off. Refer to 2.1 For Safety Use.

: When connecting piping, be careful not to drop foreign matter
(e.g. bolt) into the inlet/outlet port of the pump. If something
was dropped into these port, then the pump should be
disassembled to removed the matter from the pump, so contact
with the your local service station.

The pump flange should not be loaded directly (refer to 2.4.5
Earthquake Resistance Measures).

Be careful not to damage the gasket surface. After the
completion of the piping work, perform gas leak test for the
whole system.

If thin metal piping, bellows or the likes are used, the pulsing
stream of gas in piping may produce pipe resonance, and the
sound could exceed the work environment sound criteria if the
piping, bellows or the like are made with thin metal wall.
Provide material of adequate thickness.

The temperature of the intake pipe and the exhaust pipe
becomes 70°C or more. Set up the protection cover when the
connection of the piping of the intake and the exhaust ends.

When the pump is driven, AC200V is energized to the exhaust
pipe heater. Obtain the protection cover so that the hand should
not touch the heater part after connecting the exhaust pipe.

Moreover, the protection cover is preparatory by the option.
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ULVAC

The protection covers.

Suction pipe cover

%/ Exhaust pipe cover

ULVAC

The protection covers.

Exhaust pipe cover

B - Installation protection cover to the exhaust heating element.

B - Specification for Connection : refer to 1.3 Dimensional Drawings.

B - Compatible Piping : Use pipe materials which compatible with your local

rules and laws concerning to safety.

Piping should not produce rust. Heat resistance
performance should be more than 100° C.
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2.5.2 Nitrogen Gas Piping
: Y - Before start work, ensure that all hazardous energies are shut
off. Refer to 2.1 For Safety Use.
: Use the supplied nuts and ferrule for piping work.
B - Connection Requirements : Swage-lock for 6.35mm-diameter pipe
B - Proper Piping : Use SUS pipe of outside diameter of 6.35mm-diameter with
more than 0.9mPa pressure proof joints.

Supply gas pressure
e g\/IPaI reading on gauge) 0.1t0 05
Nitrogen | Regulated pressure 0.05
gas (MPa: reading on gauge) (Regulated pressure in pump)
Flow rate Shaft seal (SLM) 0to5
Gas ballast (SLM) 0 to 50
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2.5.3 Cooling Water Piping

- Before start work, ensure that all hazardous energies are shut
] off. Refer to 2.1 For Safety Use.

- If two or more pumps are used, connect them in parallel, if
connected serial, then the cooling performance will be reduced
and resulted a failure.

- Do not mistake the cooling water inlet and outlet.

- If cooling water contains much scale or impurities, filter it
with a filter in the fore stage.

- - It is difficult to accomplish an adequate flow rate when water
“A CAUTION supply source is far distant from drain outlet, or piping level is
uneven (the drain outlet level is higher than that of the pump).

In this case, improve the piping arrangement, or use larger
sized pipe, or increase the water pressure within specified
pressure scope.

B - Connector Requirement : Connector port Re3/8 female

B- Compatible piping : Joint and pipe should have water pressure resistance of
more than 0.9Mpa, and heat resistance of more than

100°C.
Supply pressure (MPa) 0.1t00.3
Cooling Inlet-outlet pressure difference (MPa) 0.1
water Flow rate (L/min) 5.0
Supply temperature 10030 1)

1) Not condensing
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2.6 Wiring

2.6.1 Power wiring
Object model: LR/HR60, LR/HR90, LR/HR180
: LR/HR300, LR/HR600, LR/HR1200, LR/HR1800

: Before start work, ensure that all hazardous energies are shut
off. Refer to 2.1 For Safety Use.

Wiring work should be performed by licensed workers.

Use the supplied connectors only. If other connectors are used,
the first ground contact may fail, and raise the possibility of
electrical shocks.

Pin assignment
D - A Pin No Specification
O 0 : £
A R phase
O O B S phase
C B C T phase
D PE/GND
Specifications
Pump model LR/HR LR/HR LR/HR LR/HR
LR/HR60 | LR/HR90 LR/HR 1800
(LR/HR Series commonness) 180 300 600 1200
Receptacle maker Dai-Ichi Electronic Inc. Ltd.
Receptacle part No. CE05-2A22-22PD-B CE05-2A32-17PD-B
Compatible plug (direct
CE05-6A22-225D-B-BSS CE05-6A32-17SD-B-BSS
type)
Compatible wire size Maximum 6AWG/4
Maximum 10AWG/4 Conductors Conductors
Outside diameter of insulation coating Outside diameter of
¢ 4.5mm insulation coating
¢ 7.0mm
Rated current (50/60 Hz) 46A 80 A

- Use wire qompatible with your local safety codes (e.g. UL,
TUV compatible).

- Wiring work should be performed according to your local
wiring codes (rules). To ensure safety from direct contact, cable
should be fixed firmly, or cable rack should be provided.

- Wire for the cable according to regulations of NEC Article 400.
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Object model: LR420, LR3600

| ' Before start work, ensure that all hazardous energies are shut
off. Refer to 2.1 For Safety Use.

Wiring work should be performed by licensed workers.

Use the supplied connectors only. If other connectors are used,
the first ground contact may fail, and raise the possibility of
electrical shocks.

Pin assignment
Pin No. Specification
2 (a1 side)* L1/R phase
1(aside) * L2/S phase
2 (1dside) * L3/T phase
Pump side al PE/GND

* There are the one displayed in the frame as (a T, 1 d) and the one displayed
in the frame as (a/b T, 1c¢/d) in the connector.

Specifications

Pump model LR420 LR3600

Connector maker HARTING®

Han 100Amodule 2 pieces (16B size)
Han® Axial Screw Module 100 Male insert: 09 14 002 2651
Hinged frames(marking ad): 09 14 016 0313
Housing:09 30 016 0301
Protection cover: 09 30 016 5425
Cable shoe 16mm? (for PE extension): 09 14 000 9912

Han 100Amodule 2 pieces (16B size)
Han® Axial Screw Module 100 Female insert: 09 14 002 2751
Hinged frames(marking AD): 09 14 016 0303
Standard Hoods :19 30 016 0428
Cable shoe 16mm? (for PE extension): 09 14 000 9912
Universal cable protection:2456d36

Size of acceptable electric wire 16-35mm?

Connector part No.

Acceptable Connector

Ratings current (maximum) 100A

- Use wire gompatible with your local safety codes (e.g. UL,
TUV compatible).

- Wiring work should be performed according to your local
wiring codes (rules). To ensure safety from direct contact, cable
should be fixed firmly, or cable rack should be provided.

- Wire for the cable according to regulations of NEC Article 400.
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Method of wiring for attached connector

Object model: LR420, LR3600

Universa! cable protection

Hinged frame

Cable shoe 1Bmm2 Hood

PE

—

Axial Screw Module 100 Female insert

Front Side

% There are the one displayed in the frame as (D1, T A) and the one displayed in the frame as
(D/C T, 1B/A) in the connector.

Method of fixing Cable shoe Gable shoe 16 mm? "
N for PE extension

i 15 e

Please strip off the coating of the ground line by 156mm.

ol O5 S
.
®4.6

Please fix Cable shoe to wiring for the earth with the tool. And,
please confirm neither Cable shoe nor the ground line come off.

Method of fixing wiring

Please strip off the coating of wiring by 13mm.

Please insert wiring in the inside until becoming a position
where the coating is the same as the point of the contact part.

Please tighten from connected side of the connector by the
torque of 6Nm with a hex-head wrench or a torque wrench when
you insert wiring.

Use of cable seal ;"‘[ s ’b"'s

Please use a gray cable seal when externals of the cable used
are ®27-32mm. Please use a pink cable seal when externals of the
cable used are $32-36mm. -

" Cable seal

- Use wire (;ompatible with your local safety codes (e.g. UL,
TUV compatible).

- Wiring work should be performed according to your local
wiring codes (rules). To ensure safety from direct contact, cable
should be fixed firmly, or cable rack should be provided.

- Wire for the cable according to regulations of NEC Article 400.
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2.6.2 Wiring for remote control

-Before start the work, ensure that all hazardous energies are
) shutoff. Refer to the Section 2.1 For safety Use.

- Wiring work should be performed by licensed worker.

e - "
Pin assignment »
Bolyo | item [ specifications |
1 | IN External interlock CLOSE: Normal . OPEN: External

. interlock stop

2 N. C. :

3 |IN Pump start CLOSE: Run . OPEN: Stop

4 |IN Remote emergency shutdown CLOSE: Normal : OPEN:  Emergency
' shutdown

5 |IN Alarm reset CLOSE: Reset

6 N. C. :

7 |IN Seal gas valve CLOSE: Valve open : OPEN: Valve close

8 N. C. :

9 | OUT | DRP start check CLOSE: Running . OPEN: At stop

10 | OUT | MBP start check CLOSE: Running  : OPEN: At stop

11 | OUT | REMOTE/LOCAL status check CLOSE: Remote + OPEN: Local

12 | OUT | Emergency shutdown status check | CLOSE: Normal . OPEN: At emergency
: stop

13 | OUT | N.C. CLOSE: In standby : OPEN: In normal

run , run

14 | OUT | Ready check CLOSE: Ready 5 OPEN: Under
. preparation

15 | OUT | Alarms in a batch CLOSE: Normal . OPEN: Alarm

16 | OUT | Warnings in a batch CLOSE: Normal . OPEN: Warning

17 N. C. :

18 N. C.

19 |OUT |OUT9-16 COM

20 [ IN IN 1 COM

21 N. C.

22 | IN IN 3-7 COM

23 N. C. ;

24 | OUT [ Purge gas warning CLOSE: Normal - OPEN: Warning

25 | OUT | Cooling water warning CLOSE: Normal - OPEN: Warning

26 | OUT | DRP temperature warning CLOSE: Normal . OPEN: Warning

27 | OUT | MBP temperature warning CLOSE: Normal : OPEN: Warning

28 | OUT | DRP current value alarm CLOSE: Normal : OPEN: Alarm

29 | OUT | DRP current value warning CLOSE: Normal * OPEN: Warning

30 | OUT | MBP current value alarm CLOSE: Normal . OPEN: Alarm

31 { OUT | MBP current value warning CLOSE: Normal : OPEN: Warning

32 | OUT | Pumping pressure alarm CLOSE: Normal . OPEN: Alarm

33 | OUT | Pumping pressure warning CLOSE: Normal . OPEN: Warning

34 | OUT | System error CLOSE: Normal : OPEN: Alarm

35 N.C. .

36 N. C.

37 1 OUT | OUT 24 - 34 COM

Connector maker

Dai-ichi Denshi Ind., Ltd.

Connector part No.

17JE-13370-02 (D1) connector

Compatible connector

17JE-23370-02 (D8A) connector

Compatible wire size

AWG #22
Use the shielded cable.
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- If the external interlock function is not used (used when an interlock with
equipment other than a system in which the pump is installed 1s activated),
connect 1 and 20 by a jumper wire or if the remote emergency stops function (only
AC line is shut down) is not used, connect 4 and 20 by a jumper wire. If this wiring
is not connected between these pins, the pump will recognize it as an external
interlock command or an emergency shutdown command and will not start.

4pin ipin
\‘ /
0000000000000 00ROO!
0000000000000 00®»O
\K 37 ‘ 20 )/
! \
22pin  20pin

- A voltage of 24VDC is applied to the input system on the pump side.
- Prepare a no-voltage contact.

- The pump side of the output is a no-voltage contact. Use the pump within the
following specified range.

- Operable voltage: Less than 24 VDC, contact capacity: 50mA (per one contact)

- OQUT-COM is commonly using the N-COM; hence connect the same power of OVdec.
If positive electric potential is put, the contact point will be open and may result a
failure.
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Pin No.7 Seal gas valve (SEAL GAS VALVE)

Only the seal gas valve can be opened/closed in the run mode 1 (mode in
which nitrogen gas is not used). When a large amount of water content is
pumped for a specific time in a CRYO pump regenerating process, give a
command that feeds seal gas from this terminal only in the process time zone
to suppress rusting due to water content permeating to the bearing.

Pin No.14 Ready status check (READY)

Terminal that gives notice that the pump is ready for pumping. This signal is
issued by confirming that the pump is rotating at the specified revolution and
that the temperature of each part being measured reaches the preset
temperature. Temperature is not set as standard, but can be set, as and if
required. To set a temperature other than the pump temperature, it is
necessary to add a sensor.

For the run mode, refer to ”3.3 How to Confirm Pump Run Status”. If the
pump is used to pump only air or inert gas, seal gas is not always necessary,
but it is to be noted that air contains moisture that induces corrosion.
ULVAC recommends use of seal gas. (In standard, LR is set in run mode 2
and HR is set in run mode 3.)

2.6.3 Communication

Used when operating the pump using a personal computer or checking the operation
history. Contact your local ULVAC service center for the communication functions.

Pin assignment Communication specifications
No. Item Signal format RS-232C/RS485
1 FG (Frame GND) Baud rate 9600 bps
o 2 RS-232C RxD Bit Start 1 bit
9 8 o5 3 RS-2320 TxD Configuration Data 8 bits
o 8 4 RS-485 B() Parity EVN
o) o 5 GND Stop 1 bit
6 1 6 RS-485 A(+) Data BCD code
7 Configuration Terminator CR code
8 RS-485 Terminator
9 RS-485 Terminator
Specifications

Connector maker

Dai-ichi Denshi Ind., Ltd.

Connector part No.

17JE-13390-02 (D1) connector

Compatible connector

17JE-23090-02 (D8A) connector

Compatible wire size

AWG #22
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List of communication commands : Please refer to attached material in the end of a book for the communication command

and the connection of the communication connector.(c. Supplementation of the communication system P101~107).

Command 1/0 Contents Supplement
A0 out System status read-out Microcomputer status
Al in Stop command
A2 in Start command
A3 out Status read-out Pump status (normal or abnormal)
Ab Out Valve status read-out Seal gas valve. Gas ballast gas valve. Option valve.
A8 In Remote/local selection
A9 In Alarm reset
B1 OUT Display read-out at start Pump status by item
B2 OouT Alarm log read-out Alarm log up to 30 cases in the past?
B3 ouT Warning read-out
B4 ouT Alarm read-out
B8 ouT Run log read-out Run status at every 30 seconds for the past one week
B9 ouT Current status read-out Loads current run status in a batch
C5 IN Baud rate setting
C6 IN RS485 address setting
DO ouT Model read-out
D2 ouT Serial No. Read-out
D4 OouT Clock read-out
1) Run log

It records every minute between 30 minutes after the pump starts. And after the
pump stops, run log of one minute is recorded.

Run log is recorded every minute when warning occurs.

When alarm occurs after 30 minutes pass by starting the pump, run log is
recorded 16 minutes from 15 minutes before alarm occurs to 1 minute after alarm
occurs.

Noting when communicating by RS-485.

@®Please input the 3 digits of “ : n n” before the command when you order the command from the host side.

nn [Command name] 3*The command is the same as the RS-232C communication.

colon  address command

@ The response code from the pump side is the same as the RS-232C communication.
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3. Operation Procedure
3.1 Flowchart for operation

CBreaker turn on)
Pump start SW
turn on

Motor running

N2 solenoid valve open

Sensing

WARNING LED
BUZZER

Restore it?

Pump stop

WARNING LED
BUZZER

SW turn off

Motor stop

N2 solenoid valve

( Breaker turn off )

( EMO, EMS )
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3.2 Prior Operation
1. Ensure that all the piping and wiring works are completed.
2. Open the cooling water valve, and ensure that no water leakage is observed.

3. Turn the nitrogen regulator fully counterclockwise, and open supply valve, and
ensure that no nitrogen gas leakage is observed.

4. Turn ON the host equipment breaker (M/D).

5.Turn ON the breaker (MCB1l, MCB2 (LR/HR300, LR/UR600, LR/HR1200,
LR/HR1800, LR3600)) on the pump.

& - "Initialize” is displayed for initialization and operation cannot
CAUTION | 16 performed immediately after the breaker is turned ON.
Perform the following operation after verifying that "Waiting”

appears about 30 seconds later.

>

‘ Power Connector

Host device

M/D on

0

MCB1 Operational procedure

Push the start swich
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3.3 Selecting LOCAL (manual)/REMOTE

(a)

(b)

Local (manual) operation
Mode for manual start and stop of the pump
Remote operation

Mode for starting and stopping the pump by
switch operation on the system.

The run mode is selected with the
REMOTE/LOCAL switch on the controller.

Switch to use

REMOTE
AO0CAL

3.4 Start and Stop

LOCAL operation
1. [CONDITION /STAND-BY] or status is| Switch to use
displayed on the controller display.
2. Press the I[START| switch on START
Run controller. @
3. The pump starts and the [RUN] lamp on
the controller lights.
4. [CONDITION / RUNNING] or status is
displayed on the controller display.
1. Press the [STOP] switch on the controller.
2. The pump stops and the [RUN] lamp on STOP
Stop the controller goes off. lg :,
3. CONDITION /STAND-BY] or status is ’
displayed on the controller display.
REMOTE operation
Run Turn on Pump start signal. The pump starts.
Stop Turn off Pump start signal. The pump stops.
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3.5 Checking the Pump Run Status

This pump is equipped with multiple sensors, allowing the pump status to be

checked on LCD.

<Operation>

(example)

Operation

Controller display

1. Turn ON the breaker.

CONDITION / STAND-BY

2. Start the pump. CONDITION / Running
3. Display an item to check using N2 Purge Flow 4.3 SLM
[V] or [A] switch. |
V4 N\ Water Flow 3.0 L/min
¥ i

DRP Pump TEMP 55C

If an item selected last is left as it is for one minute or more, the subsequent
display during pump start will be that item.

List of monitor items (standard specification)

: . . _ Unit of display
Display item Display content
CONDITION Displays the pump run status.
N2 Purge Gas Displays the N2 purge gas (seal, ballast) flow rate. SLM
WATER FLOW Displays cooling water flow rate. L/min
EX. PRESS. Displays the pressure of exhaust pipe. M Pa
MBP revolution Displays the booster pump run frequency rpm
DRP CURRENT Displays the motor input current of primary pump. A
MBP CURRENT Displays the motor input current of booster pump. A
DRP PUMP TEMP Displays primary pump temperature. °C
MBP PUMP TEMP Displays booster pump temperature. °C
EX. PIPE TEMP Displays exhaust pipe temperature. °C
MODE Displays the pump run mode.
OPTION VALVE Displays the state of the option valve.
Auto Purge Time Displays the setting time of the auto purge-function. Sec
CONTACT Displays the setting-output of the contact function.
(A or B contact)
Running Time Displays integrated pump run hours. Hr
Time Displays the current time and date. yy/mm/dd /time
LANGUAGE Displays the selected language.(Japanese or English) -
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3

.6 Set item change.

There are two kinds of set items when you change the set item with the pump

of UR sires.

FSET-UP 1l is not protected by the password, and set value can be changed

according to the specification.

[SET-UP 2] is protected by the password, and set value can not be changed
because it is related to the performance of the pump.

‘Method of changing set value.

@ A set item of the table below is managed by [SET-UP 1J]. [SET-UP 1] is
displayed in LCD by pressing [MODE]. [SET-UP 1] can be selected by

pressing [ENTER].

@ The change item is displayed in LCD by pressing [A],[V]. The change item can

be selected by pressing [ENTER].

@ A set value is changed pressing [A],[V].The change of a set value ends when

fixing it pressing [ENTER].

@ Display the Pump Run Status in LCD by pressing [MODE] when the change of

a set value ends.

Set item managed by [SET-UP 1]

TCONTACT/

[Timel

TLANGUAGE]

RS BAUDI/

QU JCO DD |t

[RS485 ADDRESS]

Set item managed by [ SET-UP 2]
password. The customer cannot change the setting. When you

is protected by the

want to change these set values after purchase the product,
please contact with your local service station.

Set item managed by [SET-UP 2]
1 | N2 Purge Gas] 13 | FTMBP CURRENT ALM]
2 | TOP N2 Purge Gasl 14 | [BOX option 1]
3 | WATER FLOW/] 15 | [BOX option 2]
4 |TEX.PRESS. WARN] 16 | TDRP PUMP TEMP.]
5 |FEX.PRESS. ALMI] 17 | TMBP PUMP TEMP.]
6 | FDRP revolutionl 18 | TEX.PIPE TEMP.]
7 | TMBP revolution] 19 | TOPTION TEMP.]
8 | Foption 1] 20 | FBOX OP. SWITCHI{
9 | [option 2] 21 | TIMODE]
10 | [DRP CURRENT WARN/ 22 | TOPTION VALVE]
11 | DRP CURRENT ALMJ 23 | [Auto Purge Time/]
12 | TMBP CURRENT WARN] 24 | [Running Time]
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Run Mode
The pump can be run in the following modes.
Mode 1 Both seal gas and gas ballast gas are not used.
Mode 2 Seal gas is used, but gas ballast gas is not used. (The solenoid valve
opens when the pump starts.)
Mode 3 Both seal gas and gas ballast gas are used. (The solenoid
valve opens when the pump starts.)
Mode M Manually controls the seal gas valve and gas ballast gas
valve.

In the Mode M, the seal gas valve and gas ballast valve can be controlled as
follows.

The gas ballast gas valve (SV2) can be opened/closed
by pressing [Vl and [BZ.MUTE] switches on the
controller simultaneously.

The seal gas valve (SV1) can be opened/closed by
pressing [A] and [BZ.MUTE] switches on the
controller simultaneously.

About optional specifications

* The personal computer used for this pump permits control of multiple
functions to cope with a variety of applications. Items displayed differ
depending on the additional functions. Refer to the list of set items for
individual functions.

3.7 List of set items

: WARNING indicates that the pump is approaching the limit
of operation. But at this moment, the pump is still running.
"ALARM"” tells that the pump has exceeded the limit of
operation and, simultaneously with it, the pump will stop

automatically.

Pump temperature and motor power settings differ from model
to model.
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MODEL No.6 LR60
~|Name ' . - |Alarm |Higher/lower |Warning |Alarm | Monitor range -
o e " |set ' |limitalarm - |time time s
o value | = ; L '
1 | N2 purge gas 0.5 Lower limit | 5 sec fixed | 180 sec | 5 sec after run to run
SLM alarm stop
2 | OP_N2 purge gas 0.0 Lower limit | 5 sec fixed | O sec 5 sec after run to run
SLM | alarm stop
3 | Cooling water 4.0 Lower  limit | 5 sec fixed | 180 sec | 5 sec after run to run
L/min | alarm stop
4 | Pumping pressure 0.000 | Higher limit| 0 sec 5 sec after run to run
WARNING MPa alarm fixed stop
5 | Pumping pressure 0.000 | Higher limit 0 sec 5 sec after run to run
ALARM MPa alarm fixed stop
6 | DRP_INV frequency Intermediate revolution 0000 rpm, rated revolution 0000 rpm
7 | MBP_INV frequency Intermediate revolution 0000 rpm, rated revolution 0000 rpm
8 | Analog input spare 1[0V Lower  limit { 5 sec fixed | 0 sec 5 sec after run to run
(10V) alarm stop
9 | Analog input spare 2 |0V Lower limit | 5 sec fixed | 0 sec 5 sec after run to run
(1o0V) alarm stop
10 | DRP current 9.0A Higher alarm | 10 sec 15 min after run to
WARNING fixed run stop
11 | DRP current 10.0A | Higher Ilimit 10sec |3 min after run to
ALARM alarm fixed run stop
12 | MBP current 0.0 A | Higher limit| 0 sec 5 sec after run to run
WARNING alarm fixed stop
13 | MBP current 0.0 A | Higher limit 0 sec 5 sec after run to run
ALARM alarm fixed stop
14 { BOX analog input|0V Lower  limit | 5 sec fixed | 0 sec 5 sec after run to run
spare 1 (10 V) alarm stop
15 { BOX analog input |0V Lower  limit | 5 sec fixed | 0 sec 5 sec after run to run
spare 2 (10 V) alarm stop
16 | DRP temperature Higher limit 60°C 5 sec fixed | 180 sec | 5 sec after run to run
Ready 0°C stop
Heater control 0°C .
17 | MBP temperature Higher limit 0°C 5 sec fixed | O sec 5 sec after run to run
Ready 0°C stop
Heater control 0°C
18 | Exhaust pipe Higher limit 0°C 5 sec fixed | O sec 5 sec after run to run
temperature Ready 0°C stop
Heater control 0°C
19 | Option temperature Higher limit 0°C 5 sec fixed | O sec 5 sec after run to run
Ready 0°C stop
Heater control 0C
20 | Spare switch on box b contact open alarm | 5 sec fixed | 0 sec 5 sec after run to run
fixed stop
21 | Run mode 2
22 | Optional valve None
23 | Auto purge time 600 sec
24 | A/B contact B contact
25 | English/Japanese English
26 | Baud rate setting 9600 bps power ON at
all times
27 | RS485 address setting | 00
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ULVAC

MODEL No.7 LR90
Name - | Alarm | Higher/lower = | Warning - |‘Alarm - | Monitor range
B set |limitalarm - |time = {time | -
value | , V ,
1 | N2 purge gas 0.5 Lower  limit | 5 sec fixed | 180 sec | 5 sec after run to run
SLM alarm stop
2 | OP_N2 purge gas 0.0 Lower  limit | 5 sec fixed | O sec 5 sec after run to run
SIL.M alarm stop
3 | Cooling water 4.0 Lower limit | 5 sec fixed | 180 sec | 5 sec after run to run
L/min | alarm stop
4 | Pumping pressure 0.000 | Higher limit| Osec 5 sec after run to run
WARNING MPa | alarm fixed stop
5 | Pumping pressure 0.000 | Higher Ilimit 0 sec 5 sec after run to run
ALARM MPa_ | alarm fixed stop
6 | DRP_INV frequency Intermediate revolution 0000 rpm, rated revolution 0000 rpm
7 | MBP_INV frequency Intermediate revolution 0000 rpm, rated revolution 0000 rpm
8 | Analog input spare 1|0V Lower limit | 5 sec fixed | 0 sec 5 sec after run to run
(10V) alarm stop
9 | Analog input spare 2 |0V Lower  limit | 5 sec fixed | 0 sec 5 sec after run to run
(10V) alarm stop
10 | DRP current 13.6A | Higher alarm | 10 sec 15 min after run to
WARNING fixed run stop
11 | DRP current 15.6A | Higher limit 10 sec 3 min after run to
ALARM alarm fixed run stop
12 | MBP current 0.0 A | Higher limit| 0 sec 5 sec after run to run
WARNING alarm fixed stop
13 | MBP current 0.0 A | Higher limit 0 sec 5 sec after run to run
ALARM alarm fixed stop
14 | BOX analog input|{O0OV Lower limit | 5 sec fixed | O sec 5 sec after run to run
spare 1 (10 V) alarm stop
15 | BOX analog input|{O0V Lower  limit | 5 sec fixed | O sec 5 sec after run to run
spare 2 (10 V) alarm stop
16 | DRP temperature Higher limit 75°C 5 sec fixed | 180 sec | 5 sec after run to run
Ready 0°C stop
Heater control 0°C
17 | MBP temperature Higher limit 0°C 5 sec fixed | 0 sec 5 sec after run to run
Ready 0°C stop
Heater control 0°C
18 | Exhaust pipe Higher limit 0°C 5 sec fixed | 0 sec 5 sec after run to run
temperature Ready 0°C stop
Heater control 0°C
19 | Option temperature Higher limit 0°C 5 sec fixed | 0 sec 5 sec after run to run
Ready 0°C stop
‘Heater control 0°C
20 | Spare switch on box b contact open alarm |5 sec fixed | O sec 5 sec after run to run
fixed stop
21 | Run mode 2
22 | Optional valve None
23 | Auto purge time 600 sec
24 | A/B contact B contact
25 | English/Japanese English
26 | Baud rate setting 9600 bps power ON at
all times
27 | RS485 address setting | 00
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ULVAC

Model No. 8 LR180
~|Name-. - = {Alarm | Higher/lower | Warning |Alarm | Monitor range ,
| R set | imitalarm ~ |time time f
L : value | - -~ R
1 | N2 purge gas 0.5 Lower limit | 5 secfixed | 180 sec | 5 sec after run to
SLM alarm run stop
2 | OP_N2 purge gas 0.0 Lower limit | 5 sec fixed | 0 sec 5 sec after run to
SLM alarm run stop
3 | Cooling water 4.0 Lower limit | 5 secfixed | 180 sec | 5 sec after run to
L/min | alarm run stop
4 | Pumping pressure 0.000 | Higher limit| 0 sec 5 sec after run to
WARNING MPa alarm fixed run stop
5 | Pumping pressure 0.000 | Higher limit 0 sec 5 sec after run to
ALARM MPa alarm fixed run stop
6 | DRP_INV frequency Intermediate revolution 0000 rpm, rated revolution 0000 rpm
7 | MBP_INV frequency Intermediate revolution 0000 rpm, rated revolution 0000 rpm
8 | Analog input spare 1 {0V Lower limit | 5 secfixed | 0 sec 5 sec after run to
(10V) alarm run stop
9 | Analog input spare 2|0V Lower limit | 5 sec fixed | 0 sec 5 sec after run to
(1o0V) alarm run stop
10 | DRP current 21.0A | Higher limit| 10sec 15 min after run
WARNING alarm fixed to run stop
11 | DRP current 22.0A | Higher limit 10 sec 3 min after run
ALARM alarm fixed to run stop
12 | MBP current 0.0A | Higher limit| 0 sec 5 sec after run to
WARNING alarm fixed run stop
13 | MBP current alarm 0.0 A | Higher limit 0 sec 5 sec after run to
alarm fixed run stop
14 | BOX analog input |0V Lower limit | 5 secfixed | O sec 5 sec after run to
spare 1 (10 V) alarm run stop
15 | BOX analog input |0V Lower  limit | 5 sec fixed | 0 sec 5 sec after run to
spare 2 (10 V) alarm run stop
16 | DRP temperature Higher limit 85°C 5 sec fixed | 180 sec | 5 sec after run to
Ready 0°C run stop
Heater control 0°C
17 | MBP temperature Higher limit 0°C 5 sec fixed | 0 sec 5 sec after run to
Ready 0°C run stop
Heater control 0°C
18 | Exhaust pipe Higher limit 0°C 5 sec fixed | 0 sec 5 sec after run to
temperature Ready 0°C run stop
Heater control 0°C
19 | Option temperature Higher limit 0°C 5 sec fixed | O sec 5 sec after run to
Ready 0°C run stop
Heater control 0°C
20 | Spare switch on box b contact open alarm | 5 secfixed | 0 sec 5 sec after run to
fixed run stop
21 | Run mode 2
22 | Optional valve None
23 | Auto purge time 600 sec
24 | A/B contact B contact
25 | English/Japanese English
26 | Baud rate setting 9600 bps power ON at
all times
27 | RS485 address setting 00
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ULVAC

Model No. 27 LR420

- Name Alarm | Higher/lower | Warning | Alarm | Monitor range
o set . |limitalarm ~ |time - |time g ‘
S , : | S B
1 | N2 purge gas 0.5 Lower limit | 5 secfixed | 180 sec | 5 sec after run to
SLM alarm run stop
2 | OP_N2 purge gas 0.0 Lower limit | 5 secfixed | O sec 5 sec after run to
SLM alarm run stop
3 | Cooling water 4.0 Lower limit | 5secfixed | 180sec | 5 sec after run to
L/min | alarm run stop
4 | Pumping pressure 0.000 | Higher limit| Osec 5 sec after run to
WARNING MPa alarm fixed run stop
5 | Pumping pressure 0.000 | Higher limit 0 sec 5 sec after run to
ALARM MPa alarm fixed run stop
6 | DRP_INV frequency Intermediate revolution 4700 rpm, rated revolution 4700 rpm
7 | MBP_INV frequency Intermediate revolution 0000 rpm, rated revolution 0000 rpm
8 | Analog input spare 1|0V Lower limit | 5 sec fixed | 0 sec 5 sec after run to
(10v) alarm run stop
9 | Analog input spare 2|0V Lower limit | 5 secfixed | 0 sec 5 sec after run to
(1ov) alarm run stop
10 | MBP current 0.0 A | Higher limit| Osec 5 sec after run to
WARNING alarm fixed run stop
11 | MBP current alarm 0.0 A | Higher limit 0 sec 5 sec after run to
alarm fixed run stop
12 | BOX analog input |0V Lower  limit | 5 sec fixed | O sec 5 sec after run to
spare 1 (10 V) ' alarm run stop
13 | BOX analog input|{O0V Lower limit | 5 sec fixed | 0 sec 5 sec after run to
spare 2 (10 V) alarm run stop
14 | DRP temperature Higher limit 115°C 5 sec fixed | 180 sec | 5 sec after run to
Ready 0°C run stop
Heater control 0°C
15 | MBP temperature Higher limit 0°C 5 sec fixed | O sec 5 sec after run to
Ready 0°C run stop
Heater control 0°C
16 | Exhaust pipe Higher limit 0°C 5 sec fixed | Osec 5 sec after run to
temperature Ready 0°C run stop
Heater control 0°C
17 | Option temperature Higher limit 0°C 5 sec fixed | O sec 5 sec after run to
Ready 0°C run stop
Heater control 0°C
18 | Spare switch on box b contact open alarm | 5 secfixed | 0 sec 5 sec after run to
fixed run stop
19 | Run mode 2
20 | Optional valve None
21 | Auto purge time 600 sec
22 | A/B contact B contact
23 | English/Japanese English
24 | Baud rate setting 9600 bps power ON at
all times
25 | RS485 address setting 00

65




ULVAC

Model No. 9 LR300
"' Name” . | Alarm | Higher/lower | Warning |Alarm | Monitor range
. set © | limitalarm = | time time _
: : value ' L v ‘
1 | N2 purge gas 0.5 Lower limit | 5 secfixed | 180sec |5 sec after run
SLM alarm to run stop
2 | OP_N2 purge gas 0.0 Lower limit | 5 secfixed | O sec 5 sec after run
SLM alarm to run stop
3 | Cooling water 4.0 Lower limit | 5secfixed | 180sec |5 sec after run
L/min | alarm to run stop
4 | Pumping pressure 0.000 | Higher limit | Osec b sec after run
WARNING MPa alarm fixed to run stop
5 | Pumping pressure 0.000 | Higher Limit 0 sec 5 sec after run
ALARM MPa alarm fixed to run stop
6 | DRP_INV frequency Intermediate revolution 0000 rpm, rated revolution 0000 rpm
7 | MBP_INV frequency Intermediate revolution 3600 rpm, rated revolution 3600 rpm
8 | Analog input spare 1 {0V Lower  limit | 5 sec fixed | 0 sec 5 sec after run
(10V) alarm to run stop
9 | Analog input spare 2|0V Lower  limit | 5 sec fixed | O sec 5 sec after run
(10V) alarm to run stop
10 | DRP current 9.0A Higher alarm | 10 sec 15 min after
WARNING fixed run to run stop
11 | DRP current 10.0A | Higher limit 10 sec 3 min after run
ALARM alarm fixed to run stop
12 | MBP current 3.5A | Higher lmit| 10 sec 5 sec after run
WARNING alarm fixed to run stop
13 | MBP current 4.5A | Higher limit 10 sec 5 sec after run
ALARM alarm fixed to run stop
14 | BOX analog input|{O0V Lower  limit | 5 sec fixed | 0 sec 5 sec after run
spare 1 (10 V) alarm to run stop
15 | BOX analog input|0V Lower  limit | 5 sec fixed | 0 sec 5 sec after run
spare 2 (10 V) alarm to run stop
16 | DRP temperature Higher limit 60°C 5 sec fixed | 180 sec | 5 sec after run
Ready 0°C to run stop
Heater control 0°C
17 | MBP temperature Higher limit 0°C 5 sec fixed | 0 sec 5 sec after run
Ready 0°C to run stop
Heater control 0°C
18 | Exhaust pipe Higher limit 0°C 5 sec fixed | 0sec 5 sec after run
temperature Ready 0°C to run stop
Heater control 0°C
19 | Option temperature Higher limit 0°C 5 sec fixed | 0 sec 5 sec after run
Ready 0°C to run stop
Heater control 0°C
20 | Spare switch on box b contact open alarm | 5 sec fixed | 0 sec 5 sec after run
fixed to run stop
21 | Run mode 2
22 | Optional valve None
23 | Auto purge time 600 sec
24 | A/B contact B contact
25 | English/Japanese English
26 | Baud rate setting 9600 bps power ON at
all times
27 | RS485 address setting 00
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ULVAC

Model No. 10 LR600
. fName -~ | Alarm | Higher/lower | Warning - | Alarm | Monitor range
B set * |limitalarm ™ | time = | time ' ,
N |value | g R 1
1 | N2 purge gas 0.5 Lower limit ] 5 secfixed | 180 sec |5 sec after run
SLM alarm to run stop
2 | OP_N2 purge gas 0.0 Lower limit | 5 sec fixed | O sec 5 sec after run
SLM alarm to run stop
3 | Cooling water 4.0 Lower limit| 5secfixed | 180sec |5 sec after run
L/min | alarm to run stop
4 | Pumping pressure 0.000 | Higher limit | O sec 5 sec after run
WARNING MPa alarm fixed to run stop
5 | Pumping pressure 0.000 | Higher limit 0 sec 5 sec after run
ALARM MPa alarm fixed to run stop
6 | DRP_INV frequency Intermediate revolution 0000 rpm, rated revolution 0000 rpm
7 | MBP_INV frequency Intermediate revolution 3600 rpm, rated revolution 3600 rpm
8 | Analog input spare 1|0V Lower limit | 5 sec fixed | 0 sec 5 sec after run
(10V) alarm to run stop
9 | Analog input spare 2|0V Lower limit | 5 sec fixed | 0 sec 5 sec after run
(10V) alarm to run stop
10 | DRP current 13.6A | Higher alarm | 10 sec 15 min after
WARNING fixed run to run stop
11 | DRP current 15.6A | Higher limit 10 sec 3 min after run
ALARM alarm fixed to run stop
12 | MBP current 9.0 A | Higher limit| 10 sec 5 sec after run
WARNING alarm fixed to run stop
13 | MBP current 10.0 A | Higher limit 10 sec 5 sec after run
ALARM alarm fixed to run stop
14 | BOX analog input|0V Lower limit | 5 sec fixed | 0 sec 5 sec after run
spare 1 (10 V) alarm to run stop
15 | BOX analog input|{O0V Lower limit | 5 sec fixed | O sec 5 sec after run
spare 2 (10 V) alarm to run stop
16 | DRP temperature Higher limit 75°C 5 sec fixed | 180sec |5 sec after run
Ready 0°C to run stop
Heater control 0°C
17 | MBP temperature Higher limit 0°C 5 sec fixed | 0 sec 5 sec after run
Ready 0°C to run stop
Heater control 0°C
18 | Exhaust pipe Higher limit 0°C 5 sec fixed | 0 sec 5 sec after run
temperature Ready 0°C to run stop
Heater control 0°C
19 | Option temperature Higher limit 0°C 5 sec fixed | 0 sec 5 sec after run
Ready 0°C to run stop
Heater control 0°C
20 | Spare switch on box b contact open alarm | 5 sec fixed | 0sec 5 sec after run
fixed to run stop
21 | Run mode 2
22 | Optional valve None
23 | Auto purge time 600 sec
24 | A/B contact B contact
25 | English/Japanese English
26 | Baud rate setting 9600 bps power ON at
all times
27 | RS485 address setting 00
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ULVAC

Model No. 11 LR1200
- |'Name . | Alarm | Higherflower | Warning | Alarm | Monitor range
: 7 ‘set  |limitalarm | time time S
value i A : b
1 N2 purge gas 0.5 Lower limit | 5secfixed | 180sec |5 sec after run
SLM alarm to run stop
2 | OP_N2 purge gas 0.0 Lower  limit | 5 sec fixed | 0 sec 5 sec after run
SLM alarm to run stop
3 | Cooling water 4.0 Lower limit | 5 secfixed | 180sec |5 sec after run
L/min | alarm to run stop
4 | Pumping pressure 0.000 | Higher limit| 0 sec 5 sec after run
WARNING MPa alarm fixed to run stop
5 | Pumping pressure 0.000 | Higher limit 0 sec 5 sec after run
ALARM MPa alarm fixed to run stop
6 DRP_INV frequency Intermediate revolution 0000 rpm, rated revolution 0000 rpm
7 MBP_INV frequency Intermediate revolution 3600 rpm, rated revolution 3600 rpm
8 | Analog input spare 1[0V Lower limit | 5 sec fixed | 0 sec 5 sec after run
(10V) alarm to run stop
9 | Analog input spare 2|0V Lower limit | 5 sec fixed | 0 sec 5 sec after run
(10V) alarm to run stop
10 | DRP current 13.6A | Higher alarm | 10 sec 15 min after
WARNING fixed run to run stop
11 | DRP current 15.6A | Higher limit 10 sec 3 min after run
ALARM alarm fixed to run stop
12 | MBP current 13.6 A | Higher limit | 10 sec 5 sec after run
WARNING alarm fixed to run stop
13 | MBP current alarm 15.6 A | Higher Ilimit 10 sec 5 sec after run
alarm fixed to run stop
14 | BOX analog input|0V Lower limit | 5 sec fixed | 0 sec 5 sec after run
spare 1 (10 V) alarm to run stop
15 | BOX analog input|{0V Lower  limit | 5 sec fixed | 0 sec 5 sec after run
spare 2 (10 V) alarm to run stop
16 | DRP temperature Higher limit 75°C 5 sec fixed | 180sec | 5 sec after run
Ready 0°C to run stop
Heater control 0°C
17 | MBP temperature Higher limit 0°C 5 sec fixed | 0 sec 5 sec after run
Ready 0°C to run stop
Heater control 0C
18 | Exhaust pipe | Higher limit 0°C 5 sec fixed | O sec 5 sec after run
temperature Ready 0°C to run stop
Heater control 0°C
19 | Option temperature Higher limit 0°C 5 sec fixed | 0 sec 5 sec after run
Ready 0°C to run stop
Heater control 0°C
20 | Spare switch on box b contact open alarm | 5 secfixed | 0 sec 5 sec after run
fixed to run stop
21 | Run mode 2
22 | Optional valve None
23 | Auto purge time 600 sec
24 | A/B contact B contact
25 | English/Japanese English
26 | Baud rate setting 9600 bps power ON at
all times
27 | RS485 address setting 00
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ULVAC

Model No. 12 LR1800
- | Name - - | Alarm- | Higher/llower | Warning - |-Alarm = | Monitor range
N get | limitalarm | time time | '
- L value L o o
1 N2 purge gas 0.5 Lower limit | 5 secfixed | 180sec | 5 sec after run
SLM alarm to run stop
2 | OP_N2 purge gas 0.0 Lower limit | 5 sec fixed | 0 sec 5 sec after run
SLM alarm to run stop
3 | Cooling water 4.0 Lower limit | 5 secfixed | 180sec |5 sec after run
L/min | alarm to run stop
4 | Pumping pressure 0.000 | Higher limit| 0 sec 5 sec after run
WARNING MPa alarm fixed to run stop
5 | Pumping pressure 0.000 | Higher limit 0 sec 5 sec after run
ALARM MPa alarm fixed £0 run stop
6 | DRP_INV frequency Intermediate revolution 0000 rpm, rated revolution 0000 rpm
7 | MBP_INV frequency Intermediate revolution 3600 rpm, rated revolution 3600 rpm
8 | Analog input spare 1|0V Lower limit | 5 sec fixed | 0 sec 5 sec after run
(10v) alarm ’ to run stop
9 | Analog input spare 2 {0V Lower limit | 5 sec fixed | 0 sec 5 sec after run
(10V) alarm to run stop
10 | DRP current 21.0A | Higher alarm | 10 sec 15 min after
WARNING fixed run to run stop
11 | DRP current 22.0A | Higher Ilimit 10 sec 3 min after run
ALARM alarm fixed to run stop
12 | MBP current 21.0A | Higher limit| 10sec 5 sec after run
WARNING ' alarm fixed to run stop
13 | MBP current 22.0A | Higher limit 10 sec 5 sec after run
ALARM alarm fixed to run stop
14 | BOX analog input| 0V Lower  limit | 5 secfixed | 0 sec 5 sec after run
spare 1 (10V) alarm to run stop
15 | BOX analog input|{0OV Lower limit | 5 sec fixed | 0 sec 5 sec after run
spare 2 (10 V) alarm to run stop
16 | DRP temperature Higher limit 85°C 5 sec fixed | 180sec |5 sec after run
Ready 0°C to run stop
Heater control 0°C
17 | MBP temperature Higher limit 0°C 5 sec fixed | 0 sec 5 sec after run
Ready 0°C to run stop
Heater control 0°C
18 | Exhaust pipe | Higher limit 0°C 5 sec fixed | 0 sec 5 sec after run
temperature Ready 0°C to run stop
Heater control 0°C
19 | Option temperature Higher limit 0°C 5 sec fixed | 0 sec 5 sec after run
Ready 0°C to run stop
Heater control 0°C
20 | Spare switch on box b contact open alarm | 5 sec fixed | 0 sec 5 sec after run
fixed to run stop
21 | Run mode 2
22 | Optional valve None
23 | Auto purge time 600 sec
24 | A/B contact B contact
25 | English/Japanese English
26 | Baud rate setting 9600 bps power ON at
all times
27 | RS485 address setting 00
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ULVAC

Model No. — LR3600
{ Name S Alarm | Higher/lower | Warning - | Alarm | Monitor range -
set | limitalarm | time “time | -
value o - L ,
1 | N2 purge gas 0.5 Lower limit | 5secfixed | 180 sec |5 sec after run
SLM alarm to run stop
2 | OP_NZ2 purge gas 0.0 Lower limit | 5 sec fixed | 0 sec 5 sec after run
SLM alarm to run stop
3 | Cooling water 4.0 Lower limit | 5secfixed | 180 sec |5 sec after run
L/imin | alarm to run stop
4 | Pumping pressure 0.000 | Higher limit | 0 sec 5 sec after run
WARNING MPa alarm fixed to run stop
5 | Pumping pressure 0.000 | Higher limit 0 sec 5 sec after run
ALARM MPa alarm fixed to run stop
6 DRP_INV frequency Intermediate revolution 4700 rpm, rated revolution 4700 rpm
7 MBP_INV frequency Intermediate revolution 6000 rpm, rated revolution 6000 rpm
8 | Analog input spare 1|0V Lower limit | 5 sec fixed | 0 sec 5 sec after run
(10V) alarm to run stop
9 | Analog input spare 2|0V Lower  limit | 5 secfixed | 0 sec 5 sec after run
(10 V) alarm to run stop
10 | BOX analog input|{0V Lower  limit | 5 secfixed | 0 sec 5 sec after run
spare 1 (10 V) alarm to run stop
11 | BOX analog input|{0V Lower limit | 5 secfixed | 0 sec 5 sec after run
spare 2 (10 V) alarm to run stop
12 | DRP temperature Higher limit 115°C 5 sec fixed | 180 sec |5 sec after run
Ready 0°C to run stop
Heater control 0°C
13 | MBP temperature Higher limit 0°C 5 sec fixed | 0 sec 5 sec after run
Ready 0°C to run stop
Heater control 0°C
14 | Exhaust pipe | Higher limit 0°C 5 sec fixed | 0 sec 5 sec after run
temperature Ready 0°C to run stop
Heater control 0°C
15 | Option temperature Higher limit 0°C 5 sec fixed | 0 sec 5 sec after run
Ready 0°C to run stop
Heater control 0°C
16 | Spare switch on box b contact open alarm | 5 secfixed | 0 sec 5 sec after run
fixed to run stop
17 | Run mode 2
18 | Optional valve None
19 | Auto purge time 600 sec
20 | A/B contact B contact
21 | English/Japanese English
22 | Baud rate setting 9600 bps power ON at
all times
23 | RS485 address setting 00
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ULVAC

MODEL No.13 HR60
© |'Name" = | Alarm | Higher/lower | Warning | Alarm .| Monitor range
3 1 set limit alarm | time time '
, value '
1 | N2 purge gas 0.5 Lower  limit | 5 secfixed | 180 sec | 5 sec after run to run
SLM | alarm stop
2 | OP_N2 purge gas 0.0 Lower  limit | 5 sec fixed | 0 sec 5 sec after run to run
SLM | alarm stop
3 | Cooling water 4.0 Lower  limit | 5 secfixed | 180 sec | 5 sec after run to run
L/min | alarm stop
4 | Pumping pressure 0.120 | Higher limit | 10 sec 5 sec after run to run
WARNING MPa | alarm fixed stop
5 | Pumping pressure 0.130 | Higher limit 2 sec 5 sec after run to run
ALARM MPa alarm fixed stop
6 | DRP_INV frequency Intermediate revolution 0000 rpm, rated revolution 0000 rpm
7 | MBP_INV frequency Intermediate revolution 0000 rpm, rated revolution 0000 rpm
8 | Analog input spare 1|0V Lower limit | 5 sec fixed | O sec 5 sec after run to run
(10V) alarm stop
9 | Analog input spare 2|0V Lower limit | 5 sec fixed | 0 sec 5 sec after run to run
(10V) alarm stop
10 | DRP current 9.0A Higher alarm | 10 sec 15 min after run to
WARNING fixed run stop
11 | DRP current 10.0A | Higher limit 10 sec 3 min after run to
ALARM alarm fixed run stop
12 | MBP current 0.0 A | Higher limit| 0 sec 5 sec after run to run
WARNING alarm fixed stop
13 | MBP current 0.0 A | Higher limit 0 sec 5 sec after run to run
ALARM alarm fixed stop
14 { BOX analog input|O0V Lower limit | 5 sec fixed | O sec 5 sec after run to run
spare 1 (10 V) alarm stop
15 | BOX analog input|O0V Lower  limit | 5 sec fixed | O sec 5 sec after run to run
spare 2 (10 V) alarm stop
16 | DRP temperature Higher limit 115°C 5 sec fixed | 180 sec | 5 sec after run to run
Ready 0°C stop
Heater control 0°C ;
17 | MBP temperature Higher limit 0°C 5 sec fixed | 0 sec 5 sec after run to run
Ready 0°C stop
Heater control 0°C
18 | Exhaust pipe Higher limit 120°C 5 sec fixed | 180 sec | 5 sec after run to run
temperature Ready 80°C stop
Heater control 100°C
19 | Option temperature Higher limit 0°C 5 sec fixed | 0 sec 5 sec after run to run
Ready 0°C stop
Heater control 0°C
20 | Spare switch on box b contact open alarm | 5 sec fixed | 0 sec 5 sec after run to run
fixed stop
21 | Run mode 3
22 | Optional valve None
23 | Auto purge time 600 sec
24 | A/B contact B contact
25 | English/Japanese English
26 | Baud rate setting 9600 bps power ON at
all times
27 | R8485 address setting | 00
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ULVAC

MODEL No.14 HR9S0
-~ I'Name -~ Alarm | Higher/lower = | Warning - | Alarm - | Monitor range -
R set | himitalarm | time time. |-
A value | : . ‘ -
1 | N2 purge gas 0.5 Lower limit | 5 secfixed | 180 sec | 5 sec after run to run
SLM alarm stop
2 | OP_N2 purge gas 0.0 Lower  limit | 5 secfixed | O sec 5 sec after run to run
SLM alarm stop
3 | Cooling water 4.0 Lower  limit | 5 sec fixed | 180 sec | 5 sec after run to run
L/min | alarm stop
4 | Pumping pressure 0.120 | Higher limit | 10 sec 5 sec after run to run
WARNING MPa alarm fixed stop
5 | Pumping pressure 0.130 | Higher Ilimit 2 sec 5 sec after run to run
ALARM MPa alarm fixed stop
6 | DRP_INV frequency Intermediate revolution 0000 rpm, rated revolution 0000 rpm
7 | MBP_INV frequency Intermediate revolution 0000 rpm, rated revolution 0000 rpm
8 | Analog input spare 1|0V Lower  limit | 5 sec fixed | O sec 5 sec after run to run
(10V) alarm stop
9 | Analog input spare 2|0V Lower  lLimit | 5 sec fixed | 0 sec 5 sec after run to run
(10 V) alarm stop
10 | DRP current 13.6A | Higher alarm | 10 sec 15 min after run to
WARNING fixed run stop
11 | DRP current 15.6A | Higher limit 10sec |3 min after run to
ALARM alarm fixed run stop
12 | MBP current 0.0 A | Higher limit | Osec 5 sec after run to run
WARNING alarm fixed stop
13 | MBP current 0.0A | Higher limit 0 sec 5 sec after run to run
ALARM alarm fixed stop
14 | BOX analog input {0V Lower  limit | 5 sec fixed | O sec b sec after run to run
spare 1 (10 V) alarm stop
15 | BOX analog input|0V Lower  limit | 5 sec fixed | O sec 5 sec after run to run
spare 2 (10 V) alarm stop
16 | DRP temperature Higher limit 120°C 5 sec fixed | 180 sec | 5 sec after run to run
Ready 0°C stop
Heater control 0°C
17 | MBP temperature Higher limit 0°C 5 sec fixed | 0 sec 5 sec after run to run
Ready 0°C stop
Heater control 0°C
18 | Exhaust pipe Higher limit 120°C 5 sec fixed | 180 sec | 5 sec after run to run
temperature Ready 80°C stop
Heater control 100°C
19 | Option temperature Higher limit 0°C 5 sec fixed | 0 sec 5 sec after run to run
Ready 0°C stop
Heater control 0°C
20 | Spare switch on box b contact open alarm | 5 sec fixed | 0 sec 5 sec after run to run
fixed stop
21 | Run mode 3
22 | Optional valve None
23 | Auto purge time 600 sec
24 | A/B contact B contact
25 | English/Japanese English
26 | Baud rate setting 9600 bps power ON at
all times
27 | RS485 address setting | 00
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ULVAC

Model No. 15 HR180
Name ‘ - | Alarm | Higher/lower | Warning | Alarm | Monitor range
: set limit alarm time | time - : o
; value | :
1 | N2 purge gas 0.5 Lower limit | 5 sec fixed | 180 sec | 5 sec after run to
SLM alarm run stop
2 | OP_N2 purge gas 0.0 Lower limit | 5 sec fixed | O sec 5 sec after run to
SLM alarm run stop
3 | Cooling water 4.0 Lower limit| 5 sec fixed | 180 sec | 5 sec after run to
L/min | alarm run stop
4 | Pumping pressure 0.120 | Higher limit| 10 sec 5 sec after run to
WARNING MPa alarm fixed run stop
5 | Pumping pressure 0.130 | Higher limit 2 sec 5 sec after run to
ALARM MPa alarm fixed run stop
6 | DRP_INV frequency Intermediate revolution 0000 rpm, rated revolution 0000 rpm
7 | MBP_INV frequency Intermediate revolution 0000 rpm, rated revolution 0000 rpm
8 | Analog input spare 1[0V Lower limit | 5 sec fixed | 0 sec 5 sec after run to
(10V) alarm run stop
9 | Analog input spare 2|0V Lower limit | 5 sec fixed | 0 sec 5 sec after run to
(10 V) alarm run stop
10 | DRP current 21.0A | Higher alarm | 10 sec 15 min after run
WARNING fixed to run stop
11 | DRP current 22.0A | Higher limit 10 sec 3 min after run
ALARM alarm fixed to run stop
12 | MBP current 0.0 A | Higher Iimit| 0sec 5 sec after run to
WARNING alarm fixed run stop
13 | MBP current alarm 0.0 A | Higher limit 0 sec 5 sec after run to
alarm fixed run stop
14 | BOX analog input|0V Lower limit | 5 sec fixed | 0 sec 5 sec after run to
spare 1 (10 V) alarm run stop
15 | BOX analog input{O0V Lower limit | 5 sec fixed | 0 sec 5 sec after run to
spare 2 (10 V) alarm run stop
16 | DRP temperature Higher limit 85°C 5 sec fixed | 180 sec | 5 sec after run to
Ready 0°C run stop
Heater control 0°C
17 | MBP temperature Higher limit 0°C 5 sec fixed | 0 sec 5 sec after run to
Ready 0°C run stop
Heater control 0°C
18 | Exhaust pipe Higher limit 120°C 5 sec fixed | 180 sec | 5 sec after run to
temperature Ready 80°C run stop
Heater control 100°C
19 | Option temperature Higher limit 0°C 5 sec fixed | 0 sec 5 sec after run to
Ready 0°C run stop
Heater control 0°C
20 | Spare switch on box b contact open alarm | 5 secfixed | 0 sec 5 sec after run to
fixed run stop
21 | Run mode 3
22 | Optional valve None
23 | Auto purge time 600 sec
24 | A/B contact B contact
25 | English/Japanese English
26 | Baud rate setting 9600 bps power ON at
all times
27 | RS485 address setting 00
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Model No. 16 HR300
- |Name - - - | Alarm { Higherflower | Warning | Alarm - | Monitor range
T o lset: | limitalarm. | time - |time I S
e e . 5
1 | N2 purge gas 0.5 Lower limit | 5 secfixed | 180 sec |5 sec after run
SLM alarm to run stop
2 | OP_N2 purge gas 0.0 Lower  limit | 5 secfixed | O sec 5 sec after run
SLM alarm to run stop
3 | Cooling water 4.0 Lower limit | 5 secfixed | 180sec |5 sec after run
L/min | alarm to run stop
4 | Pumping pressure 0.120 | Higher limit | 10 sec 5 sec after run
| WARNING MPa alarm fixed to run stop
5 | Pumping pressure 0.130 | Higher limit 2 sec 5 sec after run
ALARM MPa alarm fixed to run stop
6 | DRP_INV frequency Intermediate revolution 0000 rpm, rated revolution 0000 rpm
7 | MBP_INV frequency Intermediate revolution 3600 rpm, rated revolution 3600 rpm
8 | Analog input spare 1|0V Lower limit | 5 sec fixed | 0 sec 5 sec after run
(1ov) alarm to run stop
9 | Analog input spare 2|0V Lower limit | 5 sec fixed | 0 sec 5 sec after run
(10 V) alarm to run stop
10 | DRP current 9.0A Higher alarm | 10 sec 15 min after
WARNING fixed run o run stop
11 | DRP current 10.0A | Higher limit 10 sec 3 min after run
ALARM alarm fixed to run stop
12 | MBP current 3.5 A | Higher limit| 10 sec 5 sec after run
WARNING alarm fixed to run stop
13 { MBP current 45A | Higher limit 10 sec 5 sec after run
ALARM alarm fixed to run stop
14 | BOX analog input |0V Lower limit | 5 sec fixed | O sec 5 sec after run
spare 1 (10 V) alarm to run stop
15 | BOX analog input|O0V Lower limit | 5 sec fixed | O sec 5 sec after run
spare 2 (10 V) alarm to run stop
16 | DRP temperature Higher limit 115°C 5 sec fixed | 180 sec | 5 sec after run
Ready 0°C to run stop
Heater control 0°C
17 | MBP temperature Higher limit 140°C 5 sec fixed | 180 sec | 5 sec after run
Ready 0°C to run stop
Heater control 90°C
18 | Exhaust pipe Higher limit 120°C 5 sec fixed | 180 sec | 5 sec after run
temperature Ready 80°C to run stop
Heater control 100°C
19 | Option temperature Higher limit 0°C 5 sec fixed | 0 sec 5 sec after run
Ready 0°C to run stop
Heater control 0°C
20 | Spare switch on box b contact open alarm | 5 secfixed | 0 sec 5 sec after run
fixed to run stop
21 | Run mode 3
22 | Optional valve None
23 | Auto purge time 600 sec
24 | A/B contact B contact
25 | English/Japanese English
26 | Baud rate setting 9600 bps power ON at
all times
27 | RS485 address setting 00
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Model No. 17 HR600
| Name - | Alarm | Higher/lower | Warning | Alarm | Monitor range
‘ set ~ |limitalarm | time | time ’ :
value | E v '
1 | N2 purge gas 0.5 Lower limit | 5 secfixed | 180sec |5 sec after run
SLM alarm to run stop
2 | OP_N2 purge gas 0.0 Lower limit | 5 sec fixed | 0 sec 5 sec after run
SLM alarm to run stop
3 | Cooling water 4.0 Lower limit | 5 secfixed | 180 sec | 5 sec after run
L/min | alarm to run stop
4 | Pumping pressure 0.120 | Higher limit | 10sec 5 sec after run
WARNING MPa alarm fixed to run stop
5 | Pumping pressure 0.130 | Higher limit 2 sec 5 sec after run
ALARM MPa alarm fixed to run stop
6 DRP_INV frequency Intermediate revolution 0000 rpm, rated revolution 0000 rpm
7 | MBP_INV frequency Intermediate revolution 3600 rpm, rated revolution 3600 rpm
8 | Analog input spare 1[0V Lower  limit | 5 sec fixed | 0 sec 5 sec after run
(10V) alarm to run stop
9 | Analog input spare 2|0V Lower  limit | 5 sec fixed | O sec 5 sec after run
(10 V) alarm to run stop
10 | DRP current 13.6A | Higher alarm | 10 sec 15 min after
WARNING fixed run to run stop
11 | DRP current 15.6A | Higher limit 10 sec 3 min after run
ALARM alarm fixed to run stop
12 | MBP current 9.0 A | Higher limit | 10sec 5 sec after run
WARNING alarm fixed to run stop
13 | MBP current 10.0 A | Higher limit 10 sec 5 sec after run
ALARM alarm fixed to run stop
14 | BOX analog input|{0V Lower limit | 5 sec fixed | O sec 5 sec after run
spare 1 (10 V) alarm to run stop
15 | BOX analog input|0V Lower  limit | 5 sec fixed | 0 sec 5 sec after run
spare 2 (10 V) alarm to run stop
16 | DRP temperature Higher limit 120°C 5 sec fixed | 180 sec | 5 sec after run
Ready 0°C to run stop
Heater control 0°C
17 | MBP temperature Higher limit 140°C 5 sec fixed | 180 sec | 5 sec after run
Ready 0°C to run stop
Heater control 90°C
18 | Exhaust pipe Higher limit 120°C 5 sec fixed | 180 sec | 5 sec after run
temperature Ready 80°C to run stop
Heater control 100°C
19 | Option temperature Higher limit 0°C 5 sec fixed | 0 sec 5 sec after run
Ready 0°C to run stop
Heater control 0°C
20 | Spare switch on box b contact open alarm | 5 sec fixed | O sec 5 sec after run
fixed to run stop
21 | Run mode 3
22 | Optional valve None
23 | Auto purge time 600 sec
24 | A/B contact B contact
25 | English/Japanese English
26 | Baud rate setting 9600 bps power ON at
all times
27 | RS485 address setting 00
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Model No. 18 HR1200
- }Name - | Alarm | Higher/lower ' | Warning | Alarm | Monitor range
L ' set. - | limit alarm time time ‘ e
value o -
1 | N2 purge gas 0.5 Lower limit] 5secfixed | 180sec |5 sec after run
SLM alarm to run stop
2 | OP_N2 purge gas 0.0 Lower  limit | 5 sec fixed | 0 sec 5 sec after run
SLM alarm to run stop
3 | Cooling water 4.0 Lower limit | 5secfixed | 180sec |5 sec after run
L/min | alarm to run stop
4 | Pumping pressure 0.120 | Higher limit | 0 sec 5 sec after run
WARNING MPa alarm fixed to run stop
5 | Pumping pressure 0.130 | Higher limit 2 sec 5 sec after run
ALARM MPa alarm fixed to run stop
6 | DRP_INV frequency Intermediate revolution 0000 rpm, rated revolution 0000 rpm
7 | MBP_INV frequency Intermediate revolution 3600 rpm, rated revolution 3600 rpm
8 | Analog input spare 1|0V Lower limit | 5 sec fixed | 0 sec 5 sec after run
(10V) alarm to run stop
9 | Analog input spare 2|0V Lower limit | 5 sec fixed | O sec 5 sec after run
(10 V) alarm to run stop
10 | DRP current 13.6A | Higher alarm | 10 sec 15 min after
WARNING fixed run to run stop
11 | DRP current 15.6A | Higher limit 10 sec 3 min after run
ALARM alarm fixed to run stop
12 | MBP current 13.6 A | Higher limit | 10 sec 5 sec after run
WARNING alarm fixed to run stop
13 | MBP current alarm 156 A | Higher limit 10 sec 5 sec after run
alarm fixed to run stop
14 | BOX analog input|0V Lower  limit | 5 sec fixed | 0 sec 5 sec after run
spare 1 (10 V) alarm to run stop
15 | BOX analog input|{0V Lower limit | 5 sec fixed | O sec 5 sec after run
spare 2 (10 V) alarm to run stop
16 | DRP temperature Higher limit 120°C 5 sec fixed | 180 sec | 5 sec after run
Ready 0°C to run stop
Heater control 0°C
17 | MBP temperature Higher limit 140°C 5 secfixed | 180 sec {5 sec after run
Ready 0°C to run stop
Heater control 90°C
18 | Exhaust pipe | Higher limit 120°C 5 sec fixed | 180 sec | 5 sec after run
temperature Ready 80°C to run stop
Heater control 100°C
19 | Option temperature Higher limit 0°C 5 sec fixed | 0 sec 5 sec after run
Ready 0°C to run stop
Heater control 0°C
20 | Spare switch on box b contact open alarm | 5 sec fixed | 0 sec 5 sec after run
fixed to run stop
21 | Run mode 3
22 | Optional valve None
23 | Auto purge time 600 sec
24 | A/B contact B contact
25 | English/Japanese English
26 | Baud rate setting 9600 bps power ON at
all times
27 | RS485 address setting 00
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Model No. 20 HR1800
-|'Name~ - | Alarm | Higher/lower | Warning ° | Alarm | Menitor range
it set limit alarm’ time | time . ‘ SR
| value ' - : )
1 | N2 purge gas 0.5 Lower limit | 5 secfixed | 180sec |5 sec after run
SLM alarm to run stop
2 | OP_N2 purge gas 0.0 Lower limit | 5 secfixed | O sec 5 sec after run
SLM alarm to run stop
3 | Cooling water 4.0 Lower limit | 5secfixed | 180sec | 5 sec after run
L/min | alarm to run stop
4 | Pumping pressure 0.120 | Higher limit | 10 sec 5 sec after run
WARNING MPa alarm fixed to run stop
5 | Pumping pressure 0.130 | Higher limit 2 sec 5 sec after run
ALARM MPa alarm fixed to run stop
6 | DRP_INV frequency Intermediate revolution 0000 rpm, rated revolution 0000 rpm
7 | MBP_INV frequency Intermediate revolution 3600 rpm, rated revolution 3600 rpm
8 | Analog input spare 1|0V Lower limit | 5 sec fixed | Osec 5 sec after run
(10V) alarm to run stop
9 | Analog input spare 2 |0V Lower limit | 5 sec fixed | 0 sec 5 sec after run
(10V) alarm to run stop
10 | DRP current 21.0A | Higher alarm | 10 sec 15 min after
WARNING fixed run to run stop
11 | DRP current 22.0A | Higher limit 10 sec 3 min after run
ALARM alarm fixed to run stop
12 | MBP current 21.0A | Higher lLimit| 10 sec 5 sec after run
WARNING alarm fixed to run stop
13 | MBP current 22.0A | Higher limit 10 sec 5 sec after run
ALARM alarm fixed to run stop
14 | BOX analog input|O0V Lower limit | 5 sec fixed | 0 sec 5 sec after run
spare 1 (10 V) alarm to run stop
15 | BOX analog input{O0V Lower limit | 5 sec fixed | O sec 5 sec after run
spare 2 (10 V) alarm to run stop
16 | DRP temperature Higher limit 85°C 5 sec fixed | 180sec | 5 sec after run
Ready 0°C to run stop
Heater control 0°C
17 | MBP temperature Higher limit 140°C 5 sec fixed | 180sec | 5 sec after run
Ready 0°C to run stop
Heater control 90°C
18 | Exhaust pipe | Higher limit 120°C 5 sec fixed | 180sec | 5 sec after run
temperature Ready 80°C to run stop
Heater control 100°C
19 | Option temperature Higher limit 0°C 5 sec fixed | 0 sec 5 sec after run
Ready 0°C to run stop
Heater control 0°C
20 | Spare switch on box b contact open alarm | 5 secfixed | 0 sec 5 sec after run
fixed to run stop
21 | Run mode 3
22 | Optional valve None
23 | Auto purge time 600 sec
24 | A/B contact B contact
25 | English/Japanese English
26 | Baud rate setting 9600 bps power ON at
all times
27 | RS485 address setting 00
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Explanation of Set Items

(1) The list above shows the default values of standard settings.
(2) This pump gives the following two types of WARNING and ALARM signal.

(3
(4

(5)

(6)

(7

(a)

(b)

When the number of set value is one and the pump is to be stopped at a
certain time

The pump displays "Nz Purge Gas” if DRP N2 purges gas becomes lower
than the WARNING set value of 0.5L/min and this condition continues
for more than the WARNING set time of 5.0 sec. If the purge gas flow
rate is not corrected and the ALARM set time has passed 180 seconds,
ALARM will be given and the pump will stop automatically. The same
applies to "N2 FLOW OPTION", "WATER FLOW” and "DRP PUMP
TEMP”.

Also set items include flow rate set value and set time.
When values can be set individually to WARNING and ALARM

The pump gives "DRP CURRENT” WARNING if the motor power has
exceeded the WARNING set value of 13.5A (HR90) and this condition
continues for more than WARNING set time of 10 sec. If the ALARM set
value of 15.5A (HR90) is exceeded for the ALARM set time of 10 seconds,
ALARM will be given and the pump will stop automatically. Set items
include four: WARNING set value and set time and ALARM set value
and set time.

If the alarm set value is 0, the item will not be monitored.

In the item of temperature, the initial set value (H) is the alarm set value.
The next set value (R) is the READY signal set value when temperature
rise 1s completed. The third set value is used when controlling the heater
using this input. Temperature is controlled within the range of set
temperature + 3°C.

Auto purge delays the time of closing the N2 purge gas valve when
stopping the pump. Enter delay time.

Set the baud rate according to the equipment connected when RS485/232C
is used.

The address is the No. of the branch-wired pump when RS485/232C is used.

Up to maximum 16 can be branched.
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3.8 Preliminary Operation (Setting of Utilities)

Setting of secondary utilities (pump side) should be done after starting the pump.
- The maximum exhaust pressure is 0.10 MPa (absolute

“AI CAUTION ‘ pressure). In excess of this, the seal members may be damaged
or overheated, resulting in trouble. Installation of a pressure
gauge that can monitor the exhaust pressure is recommended.

Always use the pump with the check wvalve installed.
Otherwise, exhaust-side gas may back-stream abruptly when
the pump is stopped and may damage the drive control system
of the pump.

- Before starting the pump, check the primary utility setting.
Until all the utility setting is fulfilled, the pump cannot start
because the safety circuit activates.

- If valve is fixed at the downstream of the outlet port, then
check the valve is opened.

Start the pump

3.8.1 Setting of Nitrogen Gas Pressure
Open the valve on the supply side to apply nitrogen gas pressure.

The regulator is factory locked. Pull the knob until it clicks to unlock it and
regulate the pressure on the pump side to 0.05 to 0.10 MPa (gauge pressure).

If pressure is increased to above 0.9 MPa, the solenoid valve in

the pump will be disabled. Regulate the flow rate after the
pump has started. Refer to ['1.2 Specifications for utilities] for
the flow rate and pressure setting conditions.

Nitrogen gas pressure varies with consumption. Re-regulate the secondary
pressure to the specified value of 0.05 — 0.10MPa after regulate it for consumption.
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3.8.2 Setting the seal gas flow rate

The seal gas flow rate is controlled by a fixed orifice. Gas flows at a rate of 5.0
SLM within the range of 0.05 to 0.1 MPa. Regulation is not required.

3.8.3 Setting the gas ballast gas flow rate (in mode 3)

After the pump has started, set the gas ballast gas flow rate according to the
process.

If gas ballast gas is fed, the ultimate pressure will higher
: (about 10 Pa at 50 SLM).

For the adjustment, use the gas ballast gas-regulating valve on the front
panel.

3.8.4 Setting the cooling water flow rate

If the pump is operated for a long time with insufficient cooling water, the pump
may fail. Always feed cooling water at the prescribed flow rate.

Regulate the cooling water flow rate to 5.0 L/min or more using the primary
pressure or cooling water flow rate control valve in the system.
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3.9 stop

Stop the pump.

) ‘The pump is very hot during operation and for some time after
- 1t stops. Contact with it may cause burn. Feed cooling water for

about one hour after the pump is shut down. Never remove the
external panel until the pump cools down.

Contact with electric parts, wiring or others in the panel may
cause electric shock. Never run the pump with the external
panel removed.

Suction and the exhaust pipe are 70°C or more. Remove the
protection cover after about one hour after the pump is shut
down.
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3.10 Self-Diagnostic Function
The operating state is always monitored for the monitor items mentioned earlier.

When abnormality occurs

Operation Controller display

0. Normal Operation CONDITION/Running

1. If pump operation is continued without meeting the | Pump temperature High —
requirements, WARNING will be given on LCD and as | WARNING

remote signal.
2. If the condition in (1) continues for a certain length of | Pump temperature High —
time or if the operation limit value is reached, ALARM will | ALARM

be given on LCD and as remote signal. Pump automatically
stops.

The WARNING LED on the controller will light and the buzzer will sound if
any trouble occurs. (The pump is running in this state.)

If the pump is stopped when the WARNING signal is given, the signal will be
held even after stop.

When the pump stops automatically, the ALARM signal will be held even
after the stop.

To reset these signals, press the RESET switch after the pump has stopped.
ALARM signal will not be given when the pump is at stop.

If two or more troubles occur during operation, * will be displayed at extreme
end of the item. In this case, other items can be checked by pressing [A] or
[V] key.

The absolute value of the item for which alarm is given can be checked by

pressing the [MODE] key when the item is displayed on the alarm display

screen.

3.11 Logging Function

* Records the time items of ALARMS and WARNINGS were given up to
maximum 100 events.

* When the [MODE] switch is pressed, SITUATION RECORD DATA is
displayed.
* Pressing the [V] or [A] switch displays the items in occurrence order.

+ Can be checked during run.

Display example Cooling water low<ALM>0101071435
Stopped due to low cooling water flow rate at 2:35 pm on January 7,
2001.

Display content
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4. Inspection And Maintenance
4.1 Inspection

- Periodically check (it is recommended to check once a day) the controller or the
remote operation output to see if any alarming signal is output.

Also check the log data to see if any alarming data is reported.
If alarming signal is displayed, take steps according to the TROBLE SHOOTING.

- When the pump is contaminated, wipe out it with a dry rag.

4.2 Maintenance

- These LR/HR products are maintenance free except when to connect with the
host equipment, or disconnect from it, and to regulate N2 gas flow at the time of
operation. Overhaul or repair work is performed at ULVAC. When any trouble
occurs, please contact with your local ULVAC service station (please refer to the
ULVAC address list at the end of this manual).

< Maintenance period >
It is recommended to overhaul the pump once a year.

The bearing on the vacuum side uses grease for lubrication. Replace the
bearing once a year, as rule, though the frequency changes with use and
application of the pump. It is important to maintain the performance (safety
is included) and keep the programmed production.

When overhaul is required, please contact with your local ULVAC service
station. All overhaul will be performed at the ULVAC.
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< Removal procedure >

Power wiring

: Shutoff the power securely according to the diagram below
before starting installation or removal work.

<< Electric shock is possible >>

You should not operate this system unless you have electrical
safety training course record.

1. Shut off the breaker (MCB1, MCB2 (LR/HR300, LR/HR600, LR/HR1200,
LR/HR1800,LR3600)) of the pump.

2. Ensure that LCD of the controller (PCTL) is off.
3. Shutoff the breaker (M/D) of the host equipment.
4. Make lockout and tag-out according to the host equipment instruction manual.

5. Through current indication lamp which may be provided in the host equipment,
ensure that wire is not alive.

6. Remove power connector.

<:::::::::j:::> ] Power Connectorl
it %

Host device

M/D off
lLock out
Tag out

U

MCB1 Operational procedure

Push the stop swich

84




ULVAC

Cooling water

- The pump is very hot during operation and for some time after
it stop. Contact with it may cause burn. Feed cooling water for
about one hour after the pump shut down.

- Close the cooling water supply valve (HWSV). After the valve
is closed, tag CLOSE sign on the grip.

- Through visual flow gauge (HWFM: e.g. flow sight) on the host
equipment ensure that flow is shutoff.

Remove piping

Please do the following work when you drain cooling water from the pump.
1) Compress air is introduced from [Cooling water outlet] of the pump.
2) Work ends if compress air is exhausted from [Cooling water inlet] .

When compress air is introduced from [ Cooling water

inlet] ,the cooling water sensor might be damaged by the load

of compress air. Therefore, please introduce compress air from
[ Cooling water outlet] .

Nitrogen Gas

— -Close the nitrogen gas supply valve(HPSV) on the host
equipment. After the valve is closed, tag CLOSE sign on the

grip.

- Gas will still remain in the host equipment piping. Place
pressure gauge on the host equipment nitrogen supply source
(halfway of the piping to the pump), and ensure that the
pressure has already down within atmospheric pressure.

Remove piping.

Suction and exhaust gases.

<< High temperature surface >>

Be careful of the high temperature surface near this label (intake
and exhaust outlet...).

— - Remove the piping according to the manual provided for the
| host equipment.

- Suction and exhaust pipe is very hot for some time after pump
stop. Remove the protection cover after about one hour after the
pump is shut down.

-Completely close the inlet and outlet ports with using closing
flange
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Shipping

y * Although this pump is provided with casters, do not move it a
long distance using these casters. If you move this pump in
such a way, the load to move the pump exceeds the safety
criterion. You could hurt your waist.

Palette transportation fiaure \

Crane hanging fioure

When to transit the pump, you should use loading machines (e.g. moving crane)
and hang it, or load and fix the pump on a pallet, then transit it by pallet truck.

: Do not tilt the pump by more than 10° .

.
Pallet truck should not directly be placed under the pump base
bottom. This could topple the pump.

P
A l S ION .
cAUT Please install a fixed bracket for transportation when you carry

out the pump.
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4.3 TROUBLESHOOTING
4.3.1 Major Troubles

Symptom

Check

Corrective action

Power cannot be applied.

Power is not supplied.

Supply power.

Incorrect wiring of connector

Correctly make wiring connection.

(Refer to 2.6.1 Power wiring)

Leak in pump

Disassemble and repair pump.

No indication on display

Breaker is not turned on.

Turn on breaker.

Failure of instrumentation

Replace instrumentation.

Controller can not activates the

Pump.

LOCAL mode is not selected.

Press REMOTE/LOCAL switch on controller.

Emergency stop switch is turned on.

Turn off emergency stop switch.

"EMERGEMCY STOP” is displayed.

Emergency stop pin of remote operation connector is not
shorted.

(Refer to 2.6.2 Wiring for remote control)

"INTERLOCK"” is displayed.

External interlock pin of remote operation connector is

not shorted.

Failure of instrumentation

Replace instrumentation.

Pump does not start by remote

operation.

REMOTE mode is not selected.

Press REMOTE/LOCAL selector switch on controller.

Failure of instrumentation

Replace instrumentation.

Unusual sound is heard from

pump.

Panel is vibrating

Contact with service station
Check by ULVAC personnel

Exhaust sound

Sound may be high due to resonance in the piping when
gas is being fed. Use a pipe with a thicker wall to

suppress the sound.

Failure of the pump

Contact with service station
Check by ULVAC personnel

Backing pressure rise

Check the exhaust piping.

Leakage at inlet port

Check the piping. Repair the trouble.

Pressure does not lower.

Intake port wire netting is clogged.

Check the piping at the upstream of the PUMP.

Pump operating temperature is not

static.

Measure again one hour later.
The ultimate pressure in the ”"Specifications” is the value

directly above the pump.

The temperature does not

increase. (only HR series)

Booster pump operating temperature

is not static.

Operating for one hour.
Turn on the bimetal switch because the bimetal switch
has been turned off when the temperature does not

increase after of the temperature error.

Exhaust pipe operating temperature

is not static.

Operating for one house.
Exchange the mantle heater because the temperature
fuse has been cut when the temperature does not

increase after of the temperature error.
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4.3.2 In Case of Alarm Signal

‘Display | Symptom | Checkitem | ' Corrective action
N2 PURGE Purge gas flow Flow rate regulating valve | Open the flow
GAS LOW rate low is closed. rate-regulating valve.
ALARM Insufficient difference Increase supply pressure
pressure at inlet/outlet from host equipment.
ports
Insufficient supply of gas | Increase supply of gas.
Clogged piping If the trouble is in the
Leak in joint pump, contact with service
station. Repair by ULVAC
Failure of instrument Contact with service
station, repair by ULVAC,
WATER Cooling water Flow rate regulating valve | Open the flow
FLOW LOW | flow rate low is closed. rate-regulating valve.
ALARM Insufficient difference Increase supply pressure
pressure at inlet/outlet from host equipment.
ports

Insufficient supply of gas | Increase supply of gas from
host equipment.

Clogged piping If the trouble is in the
Leak in joint pump, contact with service
station. Repair by ULVAC
Failure of instrument Contact with service
station. Repair by ULVAC
PUMP Abnormal Environment temperature | Lower the environment
TEMP HIGH | increase of pump | is high. temperature.
ALARM temperature Insufficient cooling water | Open the flow
rate-regulating valve.
Failure of instrument Contact with service
' station. Repair by ULVAC
Increase of backing Clean and wash the
pressure exhaust pipe.

The inlet pressure is high. | Usual pressure is operating
(only booster pump units | the range that is from the

of HR series.) ultimate pressure to 200Pa.

E ALARM E ALARM: Display when temperature sensor has burnt
out
Exhaust Abnormal Environment temperature | Lower the environment
TEMP increase of is high. temperature.
HIGH exhaust pipe Exhaust pressure is high. | Clean and wash the
ALARM temperature (>0.13Mpa) exhaust pipe.
(Reverse-valve)
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Display Symptom Check item Corrective action
DRP Overload of motor | Increase of backing Clean and wash piping at
CURRENT pressure downstream of pump
HIGH Failure of instrument Contact with service
ALARM Rotation disabled by station. Repair by

foreign substance ULVAC
Rotation disabled by low
flow rate
Rotation disabled by
damaged bearing
E ALARM E ALARM: Display when protective circuit other than
current sensor is actuated (thermal relay
or inverter trip or failure).
MBP Overload of motor | Increase of backing Clean and wash piping at
CURRENT pressure downstream of pump
HIGH Failure of instrument Contact with service
ALARM Rotation disabled by station. Repair by
foreign substance ULVAC
Rotation disabled by low
flow rate
Rotation disabled by
damaged bearing
E ALARM: Display when protective circuit other than
E ALARM current sensor is actuated (thermal relay or inverter
trip or failure).
RS232C Communication
ERROR error between ROM/RAM data destroyed | Contact with service
controller and main | by static electricity, etc. station. Repair by
PC Failure of instrument ULVAC
SYSTEM PC program out of | Watch dog circuit Turn off power and turn
ERROR control actuated it on again.

Control power
output low

Low output of control
power in pump

Short-circuit of 24VDC
line

Short terminal of program
down-load JP1
misconnection

Contact with service
station. Repair by
ULVAC
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5.WARRANTY TERMS
5.1 Warranty of Quality

The pump is warranted free from defects in design, material and
workmanship for a period of twelve (12) months from the date of delivery. If
any trouble imputable to the above defects should occur during pumping of
air or nitrogen gas, ULVAC will correct it free of charge. Troubles that may
occur during pumping a gas other than the above are not covered by this
warranty.

The scope of warranty is limited to the pump only.

Troubles caused by the following are excluded from warranty.

* Acts of God or force majored such as earthquake, fire, flood, etc.
* Special environment

* Operating conditions not given in this instruction manual
* Modification not authorized by ULVAC

5.2 Maintenance after Warranty Period

Contact your local ULVAC representative for maintenance.

5.3 Servicing

If you come up with any trouble or question about this pump or this manual,
contact your local ULVAC representative with the serial number of your

pump.

*The contents of this manual are subject to change without notice.

90




ULVAC

Attached material
a. MSDS
a-1 BARRIERTA J100F(NOK KLUBER)

{174
MATERIAL SAFETY DATA SHEET
SECTION I
PRODUCT NAME OR NUMBER (as it appearson label) DATE PREPARED
BARRIERTA J100 FLUID 14 January 2000
MANUFACTURES NAME EMARGENCY TELEPHONE NO.
NOK KLUBER Co., LTD _ 0293-42-5365 (Japan)
ADDRESS (Number, Street. City and Zip Code)
955-4, AZAOHISHI. ISOTIARA, ISOFTARA MACHL KITAIBARAKL TBARAKI PRET JAPAN
CHEMICAL FAMILY FORMURA  (Molecular Weight )
Lubricant oil _(Fluorinated polyether oil) Proprietary  (approx 3500)
SECTIONII -~ INGREDIENTS
CAS REGISTRY NO. %W %Y CHEMICAL NAME®
100 Perfluoropolyethor
SECTION Il — PHYSICAL DATA ; .
BOILING  POINT no dara SPECIFIC GRAVITY e VISCOSITY B Y
available (HO=1) approx. 1.89 ’ (at 40T ) approx 100 eSt
VAPOR PRESSURIEE approx PERCENT VOLATILE 0 ' PERCENT SOLID BY 0
(at 20C) B.5X 10 Pa BY VOLUME (%) VOLUME (%)
VAPOR DENSITY no data TVAPORATION RATE no data
(AR=1) available (Butry  Acwtate=1) available
i\(l)u\? \],1}:‘11’[1;\‘ negligible PH= 7
APPEARANCE AMDODOR IS MATERIAL  Gquid  solid
Clear colorless and slightly ol odor yas paste  powder

SECTIONN - FIRE AND EXPLOSION HAZARD DATA

FLASH POINT clevelimd open cup method usel FLAMMABLE LIMITS LEL 4 ULEL
not__{lammabie no_data__available

EXTINGUISHING MEDIA
Foam, Dry chemical. CO,. sand or earth are suitable when nearby materials are in involved
in_fire.

SPECIAL FIRE FIGHTING PROCEDURES
Wear self —contained breathing apparatus. Wear full protective equipment .

Move exposed containers from fire arca, if it can be done without risk.
Use selfcontained breathing apparatus | cool fire exposed areas and equipment { standard procedure for
chemical  fire).

UNUSUAL FIRE AND EXPLOSION HAZARDS
Decomposition  at flame  temperatures may  form  toxic  fuorine compounds .

SECTION V - REACTIVITY DATA .
STABILITY UNSTABLE conormen o svo : Temperatures above  280°C without  adoquate  vent.
STABLE O
INCOMPATIBILETY  (materials 1o - avoid)
Strong _oxidizing materials. such  pure oxygen
HAZARDOUS  DECOMPOSITION PRODUCTS
At temperature  above 280°C. the product  decomposes thermally and can release toxic fumes.
Corrosive  contact  materials (e, ¢ Aluminium. Titanium  and  their alloys) may cause lower decomposition
Temperature .

HAZARDOUS MAY OCCUR CONDITIN To avoin: Tomperstures above 280°C  swithout :ulvqﬁmv vent .
POINMERIZATION | WILLNOTOCCUR | O

MSDS No. 1052
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()
SECTION VI - HEALTH HAZARD DATA
EFFECT OF OVEREXPROSURE —Condition to  avoid
Eves : mild irritation
Skin : mild drritation, may  cause dermatitis. oil wene or follicle with repeated contact.
Ingestion : harmiful i swallowed. Inhalation : no data

OTHER  LIMIT

LD 4 Z 374 ghg (Perfluoropolyether .xat : on the analogy of similar article)

PRIMARY ROUTES ON ENTRY Inhalation [Bkin  contact Edother (specify)

In case of swallowing it intentionally
EMERGENCY AND FIRST AID PROCEDURES

Eves : Flush with large amount of water ’ ;

Skin : Remove contaminated clothing, wash skin  with soap and water, Taunder clothing prior to reuse
Ingestion : Contact  doctor for directions. Never give - anything by mouth to an

unconscious  person.

SECTIONVI- SPILL, LEAK AND DISPOSAL PROCEDURES

STEP TO BE TAKEN IN CASE MATERIAL 1S RELEASED OR SPILIED
In case of accidental release or spill. climinate all source of lgnition, stop  leak  and
liquid with sand or other absorbent and dispose of in  accordance with the local.
and  regulation.

absorb the
state, federal law

WASTE DISPOSAL METHOD
Dispose of in accordance with the local state. federal law and regulations, or destroy

using a
hightemperature _incinerator _desiened to bum  fluorine containing  materials .

SECTION VI~ SPECIAL PROTECT ION INFORMATION
RESPIRATORY PROTECTION (Specify type)

[ts unnecessary  when used under normal condition:
VENTILATION

Do not Dbreathe - -vapors during processing .

Use with adequate ventilation when handled at temperatures’ above 200°C .

PROTECTIVE GLOVE(Sperify type) EYE PROTECTION (Specity type)
Glove of oil-resisting . Chemical goggles

OTHER PROTECTIVE EQUIPMENT
It's unnecessary when  used under normal condition.

SECTIONIX - SPECIAL PRECAUTIONS

PRECAUTIOUS TO BE TAKEN IN HANDLING AND STORING
Minimize skin contact. wash with soap and water. prior eating. drinking, smoking or using sanitary
facilities.

OTHER PRECAUTIONS
Do not store near flammable or explosive materials, keep away from fire. heat sources or hot
surfaces. do not smoke in working areas and  avoid - contamination of smoking products.

SECTION X - REGURAT ION
TRANSPORT : -
HAZARD SYMBOLS @ —
OPHER INFORMATION @ —

MSDS No 1784

This information correspondds  with  the state of our knowledge ot time  of prinfing and is infended o
give information of possible applications {0 a reader with technical experience,

The assurance of  properties.  product responsibility - or  guarantee  are  impossible  without  our clarification
as (0 the specific application of use and service condifions,
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a-3 YL-VAC25/6, YL-VAC14/6 (SOLVAY SOLEXIS)

BREEF—F—} Material Safety Data Sheet
FOMBLIN® YLVAC
BAZEREEES - 2002-01 Page 1 of 8

HAIEARVERR B : January 01, 2003 BECYERL H /MDate of Preparation : January 01, 2003
Ref : fom0228e

A VARSI RBRRSH
COMPANY SOLVAY SOLEXIS K.X.
ey F107-0052 BN ERER IR 2-22-24 RARIK )V 3F

ADDRESS IZUMIAKASAKA-BLDG.3F, 22-24, AKASAKA
2-CHOME,MINATO-KU,TOKYO 107-0052

Humgy 7 v RILERE

DIVISION OPERATIONS-FLUOROCHEMICAL

HyEL ME R

NAME YOSHIO SUGITANI
TEL 03-3224-7226
FAX 03-3224-7218

| St

Company: SOLVAY SOLEXIS S.p.A.
£ERR: Viale Lombardia, 20
Address: 20021 — Bollate (MI)
BEES:

Telephone Number: 02-3835-1
FAXES:

Fax Number: 02-3835-6302

SER RS

Emergency Calls

BEES:

Telephone Number: : 02-3835-1

BERE:

Trade Name: FOMBLIN®Y

Tr—F:

Grades: VAC06/6; VAC14/6, VAC16/6; VAC25/6
{EEaE: N—7)NvFaRY)z—5

Chemical Family: Perfluoropolyethers

BEBOHER

Composition of the preparation

EC 57 #R1 883793 Fr 7> 3 > 6) THREZ FAEBEL LIzEWT, BBEMEDD SYHPECETH
BY67/548 IZk > CRERRE SN I-UH

Substances with established exposure limits or classifiable as dangerous according to EC Directive 67/548 and
following amendments, in concentration equal or higher than that reported in EC Directive 88(379 (item 3, sect. 6):
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RREEF—F I~ Material Safety Data Sheet
FOMBLIN® YLVAC
BAFEREHES :2002-01 Page 2 of §

BASEAMERLE : January 01, 2003 BZXAERR A /Date of Preparation : January 01, 2003
Ref : fom0228e

FA:0l BE CASEE b= s ERX S
zgzce Conc. CASN® Symhol Risk Phrases

none

MNEICH T 5EEE B REEFERERERIR > T BERRDOBVET 254, A8
Adverse human health efects R AB~OBRERZTED 5hizi.
The product, when poperly bandled, according to the good working and hygienic
practices, is not dangerous for the humean health.
BRI SR HUREEFLCREARICH > T, BERROENETIHE. &8
Environmental effects RICIERE~OGREEED S hiz.
The product, when properly handled, according to the goed working and hygienic
practices, is not dangerous for the environment.
BN fERRE ABRE, HREFBKRCLX VBB UTCEBERTANEET S
Physical and chemical hazards &, AAB KRBT UTHEBRMENSH D 5 3.
Harmhul effects for health and environment in case of thermal decomposition,
due to heating or fire, for the emission of toxic and corrosive gases.

i
Sympiomatology following exposure
HEskiah Feiln
Eve contact Redness
Ji-di £:3:1 B DIRE
Skin contact Redness
E3:3:14 BB, HER. |t
Ingestion Abdominal pain, nausea, vomit.
SR
ERBRERAY BRATEARKTDZLL LD 158, BEEONRT.
Eye contact ‘Wash with plenty of water for at least 15 minutes.
RERE R AKEARTERAZLIHES.
Skin contact ‘Wash with water and soap.
33504 2y 7EMROKERELE B,
Ingestion Give some glasses cf water to drink.
EntXE 5.
Induce vomiting.

FALRT 2BEICIX. EMICHERT 3.
Seek medical advics in case of persistent pain.
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Material Safety Data Sheet

FOMBLIN® YLVAC

O A SEAR RS £ 2002-01 Page 3 of §
AAFERRVER B : January 01, 2003 2 3CERY B /Date of Preparation : January 01, 2003

Ref: fom(228¢

FAlfERE
Specific hazards

RABE
Specific methods

WKA

Extinguishing
HAEOHRBER
Protection of fire-fighters

HERBIH

Personal precautions

BB
Environmental precautions

TP A
Methods for cleaning up

HRRIZ. FREBLIUTERETH 5.

The product is not flammable and not explosive.

AR OMEIc LY. BECHEEEOTR B2/ ->T. SR T3R8k
FH B

The heating of the product may cause decomposition with emission of toxic and
corrosive vapors. .

RrzempERfb,. BLEITW,

Stay upwind and at safety distance from flames.

MEIKICEENHE. BERRBICT I LrAETHNE &
BEBHIEI L,

In case of surrounding fire, remove the containers, when possible to do so in safe
conditions.

Bl UL=BE. BEUKLTERERPLETSZ .

In case of fire keep containers cool by spraying with water.

A R, W, {EFEEAHL REBAR

Water, powders, foams, chemicals, CO..

HHAERER

Self-contained breathing apparatus.

BEEREL D EECHERE T SH5HER

Protective clothing for skin and eyes against corrosive vapors.

BRCROZIEDT, BERRBIZT S,
Stop the release as soon as possible, in safe conditions.

R UEMRIE. KSECRLOBMERTIDZI L

Avoid the contact of the released product with glowing surfaces and flames.

BHUANESRMFRZRECTEACHED, BBESS S,

Possible risk only in case of thermal decomposition of the released product.
RHLAKNIO TR, bk, Tk tE~ORHERTS.
Avoid the discharge of the released product in sewage systas, in surface and
underground waters, in the soil. v
RELERSE RS B BHFBRETRWVED., HY2ERICER
LTHEET 3. _

Absorb the refeased liquid with earth, sand or sawdust and collect it in suitable
containers for disposat.

i ez UM
HANDLING

HXE

Precautions
ERLtokR
Technical measures

2SR AERRE B HICHRR LY. (290C)

Avoid heating the product above its decomposition temperature (290°C).
REFOBREER U £ TRBBDERY vV —R EOKERE
ZERT Do

Provide working areas with adequate ventilation systems and with water-wash
facilities(eye bath and emergency showers).
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WRE27—Fo—t

Material Safety Data Sheet

FOMBLIN® YLVAC

HAEREEES : 2002-01 Page 4 of
BAFEARVEAR B : January 01, 2003 JELYEARR B /Date of Preparation : January 01, 2003

Ref : fom0228e

RE
STORAGE

RERE
Storage conditions

a8

Packaging

e LTH#T30
Recommended materials
asee LtEshng
D

Non suitable materials

BEERE
Exposure limits

7 wAbAK3R

HF
hvfzyznsq4 g
COF,

EABREE

ML DEXT B,

Keep away from heat sources.

Y. BREHLDEZITS.

Keep away from combustible and explosive materials.
HBEEORVWVYBQ)ESEYX VBT 3,

Keep away from incompatible substances(se sect. 10).
FRBLEERVFL UMEBRTREINS.
Product usually storage in polyethylene containers.

8B, 72RFuV, H3X

Metal, Plastic, glass,

NEARS W TV RVEESHL. RLATREIhI-0HEE 2N,
Not lined metals are unsuitable because of slow corrosion.

BROBMTRETHIREBRVOFAREBRAEOARABENA T3,
(ACGIH 1995/96):
Only threshold limits of by-products from thermal decomposition are

available{ACGIH 1595/96):
TLV/TWA 2.6 mg/me 3 ppm

TLV/STEL 13.5 mg/me 5 ppm

PERSONAL PROTECTIVE EQUIPMENT

IR (R

Respiratory protection
BofRE

Eye protection

FoRH

Hand protection

BEM LR DR

Skin and body protection
L LowEE

Hygiene measures

KEDBEI BRAIPRFBREZEH L. EFREARCIRLERD,
Not necessary in normal use, self-contained breathing apparatus in case of fire.
TR

Safety goggles.

I ABFR

Rubber gloves. v

EED I WRT LM Ty

‘Worksuit or rubber apron. -

D BWPICE. REDEEE LRV,

Do not drink, eat and smoke during handling,

Physical state

Color:
By
Odor:

liquid
3]
colorless
HR
odourless
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WEEE7—5o— )

Material Safety Data Sheet

FOMBLIN® YLVAC
HAZEREBRES : 2002-01 Page § of 9
BAFEREIER R : January 01, 2003 FCHERR B /Date of Preparation : January 01, 2003
Ref : fom0228e
3-8 2L
Melting point: not applicable
iRl
Boiling point: >270°C @760mmHg
RRislE: TR
Flashpoint: not flammable
BRI TR
Explosion properties: not explosive
(it Bt L
Oxidising properties: not oxidiser
Vapor p‘rasure: 10°~10" mmHg(20°C)
BORGER:
Kinematic viscosity: 50~-300 cst
BEEOC):
Density(20°C.): 1.88~1.90 g/mil
KA~ B B
Solubility in water: not soluble
BHBRI~ BRI 7 vRRBHICTE
Solubility in organic solvents: soluble in fluorinated solvents

e
Stability:

B I:
Conditions to avoid:

ER9E
Materials to avoid:

fERR > RERY:

Hazardous decomposition products:

The product is stable in normal conditions of use and storage.

BUFE 200°CLLEITII# L 20,

Avoid heating the product above 290°C.

BRE IIMHBRECH TR,

Avoid contact with flames.

WPV VEENE (PIvh VAR, 7UE=T. 8BKTNV
A1) .

Strong alkaline compounds(atkaline hydroxides, ammonia, non aqueous
alkalis).

100°CLL ET8SZ %IV B (AICL, SbF5,CoF:) LEMZ ¥R
A

Lewis acids(AlCls, SbFs, CoFs)above 100°C.

100°CL ETREEHERROC A YT A, PVIZDA BX
VZENSDEE L 100°CLLE TR LR,

Powdered magnesium, aluminium and their alloys above 100°C.

BRI 220CU LORETHREL, FERRMEOH R HF. COF,
BRYERETEI LD D, ; COHFEX. EBICL o TRES
NnNd.

The product may decompose at temperature above 290°C with emission of
HF and COF,, which are toxic and corrosive gases; metals promote the
decomposition.
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REARELEF—FI— ) Material Safety Data Sheet

FOMBLIN® YLVAC
HAZEREHEES : 2002-01 Page 6 of 8

BARFEAR/ERR B : January 01, 2003 FECYERR B Mate of Preparation : January 01, 2003
Ref: fom0228e

R RS DAL E /= IR

Penetration routes Contact or ingestion of the liquid product.
ROBIE>TRETHIHROBEA,
Inhalation of gases from thermal decomposition.

AT 2 EEM

Adverse effects for the Human Health
KR L Jeid BRYICE L SRR DEIEMEDL L URIEHR
Delayd and/or immediate effects after short and/or prolonged exposure:

A HMRRZU
Acute toxicity: no known effect
FRERVERT / WIERHE: RIS USRI S B PRIV RIS 52 5 2
Local effects / irritating power: EHHB.
not irritant; decomposition products may cause severe irritation to skin,
eyes and mucosae.

BRI MR
Sensitization: 1o known effect
BiEEE. MRERU
Cln,onic tOXiCﬂy: &% € ({3
R MRZL
C&I’Cinogeﬂicily! <€ ££ [{4
ERRME HIRZUL
Mutagmidty: £ 4 (13 (1]
ShEEE AMRRU
Reproduction toxicity: €« o« o«
BUERT—5
Experimental toxicological data
e 1Y 7k
LDy-oral >2000 mg/Kg Species: rat

2w b
NOEL-oral ->1000 mg/kg/day(28d) Species: rat

Zwb
LDsydermal >2000 mg/Kg Species: rat
BRA% 2L  Uy¥
Trritation(skin) non irritant Species: rabbit
B D 2L DY F

{eye) non irritant Species: rabbit

MR ZL C ELEVE
Sensitization(skin) non sensitizing Species: Guinea pig
ERFWEE A LR 2L ‘
Mutagenicity(Ames test) negative(in vitro and in vivo) Species:
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MRESF—FT—) Material-‘ Safety Data Sheet
FOMBLIN® YLVAC
BAREBREEES : 2002-01 Page 7 of 9

FERRVERR B : January 01, 2003 ¥ CYERE B MDate of Preparation : January 01, 2003
Ref: fom0228e

BRAOEE

Environmental effects

— HEE: F—=F2U

— Mobility: no available data

— BRiE / AR F—FRL

— Persistence / degradability: no available data

- &YER: F—&2L

~ Bioaccumulation: no available data

ERREET—5 F—FRL

Ecostability data no available data

SRRmT—4

Ecotoxicity data
A AKITHT ZRR[ORABREN L YRR

LCsfish >max. solubility of product inwater ~ Species:  Rainbow trout
BAIH AITH T BMROBRKRBREL L I¥ra

ECs-crustaceans >max. solubility of product inwater ~ Species:  daphnia
NROFVTHE Kok 2UROFRBREL L

ECs-bacteria >max. solubility of product in water ~ Species:

@ﬁgﬁ f’ﬁ%%ﬁ%ﬁk@a &'. D %ﬁ%@% b&‘l\ctj Ls—ﬁm?‘%o

EVALUATION Use the product according to the good working practice, avoiding polluting

the environment.

FERYIOILE S v RA(L AR ICRE S N BiR T S BRI 2 AV =R R
Waste treatment HARBRREXD.
Send the waste product to thermal destruction, using high-temperature

incinerators designed to burn fluorine compounds.

BERFORTN TEERB AR, BBRE2 I L TEFERT %

Packaging treatment Reuse, when possible, the containers, after thorough washing,
ERAFEARPRMFEBOBRICLIRDS N EFITE
Ba
Send the waste containers to authorized landfills, according to local laws
and regulations. '

yen s BRI LR RN,
Specific hazards Product not dangerous for transportation.
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BRAREF—HF—p Material Safety Data Sheet
FOMBLIN® YLVAC
HAREREHEES : 2002-01 Page 8 of 9
BZAFBRIEEK B : January 01, 2003 F&ILIFRR A /Date of Preparation : January 01, 2003
Ref : fom0228e

RN WRIE, AMEEARORY TFL VAR THEING, (F3

Packaging informations L, Harm §22)
Product usually shipped in polyethylene containers of different
capacities(drums, jerricans, tanks).

3l P g

INTERNATIONAL TRANSPORT CLASSIFICATION

UNFE: BEZ L.

U.N. Number: ot assigned

BERGHR fEER La

Packaging group: not assigned

k. #k8. \LE. es BLUEd.

Road, rail, sea, air-Transportation not classified

CEE HRIGET 67/548 ¥ Z QBT 20E)
CEE Regulations(Directive 67/548 and following amendments)
S8
Classification
ver:HE 2L
Classification type: not required
ERER: 7L
Hazard class: none
S~RIVIER
v

T EEN
Trade Name: FOMBLIN® Y
TL—EK:
Grades: VACO06/6; VAC14/6; VACL6/6; VAC25/6
faf~—2: 2L
Hazard Symbol: none
fERE A zU
o 173
Safety phrases (S) none

853
BIBLIOGRAPHY

VAR VI REREET—F
—Solvay Solexis internal data
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MRBEETF—F— b Material Safety Data Sheet

FOMBLIN® YLVAC
AREREEES | 2002-01

Page 3 of 9
BAFERRIERR B : January 01, 2003

FEICVERR B /MDate of Preparation : January 01, 2003
Ref : fom0228¢

Safety Data Sheet according to EC_ Directive 93/112

ZODOMSDS iE, YARSL VLI VRE (A FUT) OREF—FL— b 2BRLELOTT,
This MSDS is translated the MSDS of SOLVAY SOLEXIS S.p.A.

AHBELT—F>— NIRRT S18WIE. ZL2OREZHN, NRELTHBHDTH D, BERD
FRT, M#5HD, BRLETRTDOHMBEICETE, PRICEBHEIATNETH. Lk BX
ZNTOBERDARLGNCRHBEEF T B LICL DRET BIRE, FOM. FOXEDRIE
ROEBRDERRMEREICONTIE, HHARSEEZOEF TS DT,

The information given in this safety data sheet is for safety purpose only. It is given in good faith and based on the
best knowledge and experience of the company at the date of issuing.

The Company is not responsible for damages caused by the use of the product in applications for which it was not
intended or for conditions of use outside its control.

COREF—F v — FOBARXICERVSD HAIE. BXEELERT S,
The English version of the Agreement shall be controlling in ail respects.
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ULVAC

b-2 Electrical Parts List

ULVAC, Inc. Components Div.
List of the main eleectrie parts ) Date : Aplil 14.2004
Model : Dry Yacuum Pump - LRIHR series

Sheet(12}
Sign Mark Name Model Specification Maker Listed
) CED5:2422-22PD-B Max 464 AWGS DDR UL (E67741), CE
CNI1 Power line connector CE05-6422-225D-B-BBS ’
{Han 1002 Module: LRA20 MAX 100A AWG 6 HARTING VDE 06270VDE 0110  ULICSA
L1
NP1 iz Power Line 1 81-559-0039 RO-FLEX! 1 00T AWGI Ok 4 DDR UL(E194236), TU¥ JEC,CE S,FL,D,N
PE
HNPI Power Line 1 AWG6: LR420 L1015 : 600V 1050 YOSHIDA-DENSEN  :UL(E62190), CSAUS7907)
T1
HNP2 g P Line 2 81-559-0040 ?éézfﬁ L??;;Dﬁi;;s DDK UL(E 194236), TUV JEC,CE,S FLD,N
PE
HNP2 Power Line 2 AWGE:LR420 UL1 015 : 6001 05C YOSHIDA-DENSEN  UL(E62190), CSA(EITS0T)
17DE-18370-C
CNI2 Remote Connector \1JE -23370-02(D84) AC300V 54 DDK UL
HNC1 Control Line 1 81-518-0061 UL2651 FLEX S 40(AWG28) DDK UL
L 17DE-13090-C
CNIS Communication connector 17JE-23090-02(D8A) ACS00Y 54 DDK UL
HNC2 Control Line 2 81-518-0062 UL2651 FLEX S 10(AWG28) DDK UL
33 CNIL-MCB1 L1
43 CNII-MCBI L2
5 R UL1015 : 600 105G YOSHIDA-DENSEN  {UL(E62190), CSA(UZT90T)
44 MCB1 L2-FS12
35 FS11-NF1
5 FEI2NTL MAW-1205-22 LEAD Lead line of NF1 DENSEI-LUMDA UL(E141508), CSA, FI
36 NF1-TB1
16 NF1-TBI
37 TB1-PS1 1
47 TBI1-PS1 3
38 TB1-PS2 1
- TR UL1015 : 600V 105C YOSHIDA-DENSEN  {UL(E62190), CSAUST907T)
1 PS1-TB2
2 2 PS1-TB2
2 GV2-ME20 LR/HR60 AC200V 13-188
21g lucet Primary pump Momrbreaker | o mean o oo SRt TOSHIBA UL, CE, IEC
s1g ypump G2 MESS LRIHRIS0 ACE00Y 54-354 « GF, IEC,
E ‘é‘ GV3-ME63 ‘LR420 AC200V 40634
5 = LC1-D09  :LR/HRED AC200V 2.2kW
§ 5 BICL Primary pump Contacmr LC1-Di8  LRIHRSO AC200V 4.0kW TASKAWA CE
SRR} LC1-DZ5  LR/HRI180 AC200V 5EXW
E § DINV Booster pump Motor Driver UVCL10-200 LR420 AC200¥ 11kW Core Drive
§' E WELQ5T1,A32634 LR/HR60 IAC200Y 2.2kW
2| . WELQ-5T1,432635 LR/HR90 {AC200V 3.7TkW . .
£lgmM Primarypump Motor WELQ5TL,AB2636 LR/HRIG0 |ACS00V 5 5KW nidec JIS Conforming
g 5 UGBTWH-TT2 ‘LR420 AC200V 11%W
81+ IFonl Fuse terminal M 4/95F 3.158 RIMUDEN UL, CSA, FI
£ FUL2 Fuse terminal M 4/8SF 3.158 iRIMUDEN UL, CS4, FI
& NF1 Noise filter MAW-1205-22 AC220V, 54 DENSEI'LUMDA UL(E141509), CSA, FI
PS1 Power sugply LDA3OF-24-SN ACB5-264Y 0.84 ! DC24V 1 34 COSEL UL, CE
ACB5-264V 1.34
Ps2 Power supply LDC30F -SN | DC+5V 308, DC+15V 1 04, DC-  |COSEL UL, CE
15V 038
CT1 Current Sensor CTU-8-C¥-30 Output 0-5Y, 304 U_RD
TB! Terminal block M1010 ACB00V 654 6AWG KIMDEN UL, TUY, IEC
TB2 LO terminal BX1D-T204 125V 14 idec UL
TB3 ‘Terminal board 81-999-0567 Earth Board (iron) ULV¥AC UL, TUV recognition parts used
MCTL Main control board TU-10224 UL File No. £80148 YUSHIN DENEI UL T i i
PCTL Coniroller YU-1023 UL File No. E80148 YUSHIN DENKI UL recognition material
FAN1 Cooling fan T-MDE25B-24-G DC24V 0.094 ORIX UL
CMS0200 LR/HR180,1800 DC24¥ ¢ 0-5¥dc analog 0-200SLM o .
DFM Purge gas flow sensor TR oy e AT TS st 6AORL M YAMATAKE UL recognition material
WFM Water flow sensor PP-05L-24¥ -1 D24V 1 0-5Vdc analog REGAL JOINT UL recognition material
EMS E top switch ZA2-BSS4+2A2-BZ104 ACH00V 1.24, DCE00Y 0.14 TOSHIBA UL, TUY, IEC
DSV iSeal gas valve USB3-6-1-W (DC24V) DC24V 0.034 CKRD UL it
USH3-6-3-W (DC24V) DC24V 0.034 CKD UL recognition material
pav Datlast gas valve YR130-02.5G DC24Y 0,034 SHC CE,GSA
HT3 Eyhaustpipe Heater FC-1-25-R-1 2-2-L AC200Y, 160W Fuji Chemical CE
SSR3 Exhaustpipe solidstae relay  HGINA-210B DC5-24 AC200Y 304 OMRON UL,CSA
HNP3 PS1-MCTL CN1t )
GRS UL1015 : 600V 105C YOSHIDA-DENSEN  {UL(E62190), CSA(I37907)
HiPe 19 FAN1 B2 T-MD625B-24-G Lead line of FANL ORIX UL(ESS37T)
20 FAN1-TB2
Connector Board assy
HNC? MCTL GOSN - TBS 81-999-0567 UL1007 AWG22 DDK UL(EE2190), CSA(LL37908)
HNC4 DSV iCable for seal gas solenoid valve 81-999-0564 2464 AWG22%2C DDK UL(E65955)
HNCS DGV (Cable for ballast gas solenoid valvé81-999-0565 2464 AWG22%2C DDK. UL(E65955)
HNCS EMS [Cable for manual stop swich  181-999-0566 2464 AWG22%2C DDK UL(E65955)
HNC3 DINV iCable for Primary pump driver 2464 AWG22%2C DDK UL(E65955)
sy (DFM_iCable for Parge gas flow sensor 2464 AWG227EC TAIYO-DENSEN UL(E65955)
WFM iCable for Wate flow sensor PP-25L-24¥-1 Lead line of WFM REGAL JOINT UL(E42933), UL(E59661)
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ULVAC

List oftheA ni:in_ _e_l:c{ljié parts X
Model : Dry Yacuum Pump : LR/HR Series

ULYAC, Inc. Components Div, B
Date : ApliL! 42004

. Sheet(2/2)
Sign Mark Name Mode! Specification Maker Listed
GY2-ME1 6 LRAHRIOO AC200V 9-14A
GVe-ME20 1 R/HRE00 AC200V 12~18A
MOB2 {Booster pump Motor bresker GY2-ME22 LR/HR1200 AC200V 20-25A TOSHIBA UL, OF, IEC,
Gv2-ME32 LR/HRI800 AD200V 24-324
GY3-MEGS LR3600 AC200V 40~63 A
CIMR-J7AA0PT0 LR/HR300 AC200V 0.75kW
CIMR-J7 AA22P20 LR/HRS00 AC200V 2.2kW
NY b Boost: Motor | ¢
M ooster pump Motar Inverter CIMR-J7AAZ23PT0 LR/HR1 200 AC200V 3.TkW YASUKAWA UL CE
i CIMR-V7AA25P50 LR/HR] 800 AD200V S 5KW
iBooster pump Motor UvDt 1 0-200 (LR3G00 ADZOOY 11 kW
WELG-5T1 ,A32632 LR/HRI00 AC200V 0.75KW
WELQ-5T1 432634 LR/HR600 AC200Y 2.2kW
M2 Booster pump Motor WELG-5T1 A32635 .LR/HR1200 AC200V 3.7KW Nidec JiIS Conforming
WELQ-5T] A32636 LR/HR!800 AD200V 55KW
UGBTWH-7T2 LR3600 AC200V 1 1kW
8 FAN2 Cooling fan T-MD625B~24-G DO24V 0.0 A QRIX UL
=4 CED5-2A32-1 7PD-B Max 80A AWGE4
c CED5-6 A32-1 7SD~B-BES LR/HR1 800LR/HR2400
= -+ DOK UL E67741 ) CE
g CNI G Power line connector CEO5-2A22-22PD-B Max 46A AWGS & 3
g QE05 -6 A22~228D~B~BBS LR/HRI00LR/HRE00LR/HRI 200
5 Han 100A Module MAX 100A AWG 6:LR3600 HARTING VDE D827 /WDE 0110 LL/DSA
5_ Uzt Fuse terminal 1.60030M-1C LR/HRE0,90, 80 ACE00V 30A BAWG Littalfuse UL, OS A, GL
8 Fuse KLK30 LRSHRS0,1 80 30A Littelfuge UL No. E10480
g Fu22 Fuse terminsl L60030M-1 CLR/HR60,90,1 80 ACS00V 30A BAWG Littelfuse UL, CS A GL
E Fuse KLK30 LR/HR60,30,1 80 30A Littelfuse Ut No. 10480
5 Fu23 Fuse termingl 1.50030M-1 CLR/HRB0,90,1 80 ACS00V 304 5 AWGE Litteifuse UL, CSA GL
g Fuse KLK30:LR/HRS0,1 80 30A Litteifuse UL No. E1 0480
b4 T2 Current Sensor CTU-8-0W-30 Output 0-5V J0A URD
ﬁ L1t CNI10-TB21 or FLI31 UL1015 : 600V 105C YOSHIDA-DENSEN :UL(E621 80), CS AJI37907)
5! NP 1 1.2t CNit 0-TB21 or FU32
S 131 CNit 0-TB21 or FU23
‘?5’ PE CNif 0-PE
E L4 TB21 -MOB2 L1 UL1015 : 600V 105C YOSHIDA-DENSEN {UL(ES21 90), CS AQI27907)
- NP4 iL24 TB21-MCB2 L2
134 TB21-MCB2 L3
Ti1 KOE
HNPT S :: MCB2-MEP motor driver UE/STO-SB( 05°CINYTC, AWG! 0%4 ULCE
PE
HNC11 DINY Cable for MBP driver 2464-1061 / V2 A-SBIP*24AWG KOEI ULES5955)
HNCE 2  IFANZ Cable for FAN2 2464 AWG22#20 KOE L 3
FZ-225 HR300 AC200V 21 0W P -
F2-197 HRE0O  [AC200V 330W ull Ghemical
HT2 MBP Heater -
PMBO1 2C-Mantol hester HRI 200 :AC200V 1.0kW YAGAM
FZ2-278 HR1 800 AC200V 1.0kW Fuii Chemical
?BESNA-Z‘ 08 DCs-24 AC200V 10A OMRON ULOCS A
SSR2 MBP solid-state relay HRSODHREO
#2G3P A-21 0B~VYD DC5~24 AC200V10A OMRON
:HR1 200,HR1 800
BS2 MBP Bimetal switch 05-PNA 120 AD200V 15A MATSUQ
FN25g~
y 25616725 AC200V 164 (GOC) SCHAFFNER UL, CS A recognition msterisi
i ) LR/HRE0
NF2 = ~{EMI noise fiter EREErry s
LR/HRSG1 20 AC200V 30A (5BC) SCHAFFNER UL, OS A recognition msterial
iff:;; 03: -3 ACZ00V 35A (50C) SCHAFFNER uL
NF3 EMI noise filter ER ey
LR/HRE00, 2001 800 AD200Y BOA (50C) SCHAFFNER UL
IL;')/O:!:C(‘?D_ ;CCJ:I 80,300 ACE00V 304 BAWE
Fuse terminal LSOOE 7y “ D - Littelfuse UL, CSA GL
LR/HRE00,1 200,1800 ACBOOV 604 BAWG
KLK1S
FU3t
LR/HRED 154
KLK30 s
Fuse Litteify UL No. E10480
LR/HRY0,1 80,300 304 elnse °
COMROS0 S0A
- 1LR/HRE00.1 2001 800
k] L60030OM-10
& LR/HR60,904 80,300 ACG00V 30A EAWS
o Fuse terminal - Lol Littelfise UL, OSA GL
L6OCG0G§ ACE00V 604 6AWS
FU32 LR/HR600.1 2001 800
KLK15.LR/HRGO 154
Fuse KLK3O.LR/HR90,180,300 30A Littelfuse UL No. £f 0480
CCMROS0 -LR/HRE00.1 2001800 GOA
L60030M-1 OLR/HRE0,50,1 80 ACEO0V 3DA §AWS
Fuse terminal LE0060C-10 Littelfuse UL, GSAGL
FU3 LR/HR300,600,1 200,1 800 ACBO00V OA SAWG
KLK1 5:LR/HRGQ 15A
Fuse KLKIOLR/HREO.1 $0,300 30A Littelfuse UL No. E1 0480
COMROGGLR/HRI00,600,1 200,1 800 :60A
HNPI2 iL12 CNit 0-TB21 or FU31 UL1015:600V105C YOSHIDA-DENSEN IULES21 80), CSA(I37907)
122 ONit 0~T821 or FU32
L32 CNit 0~TB21 or FU33
PE Chilt 0-PE
HNPIS3 13 TB21 ~MOB2 L1 UL1015 : 600V 1050 YOSHIDA-DENSENIULES2190), CSAJIZ7907)
123 TB2I -MOB2 L2
133 TB21-MCB2 L.3
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ULVAC

bout the exchange of FU31/32/33

These fuses are set up for the protection of EMI filter (NF31, NF32). The
necessity for changing this fuse is not caused usually. Controller's LCD
disappears when this fuse cuts, and the pump stops.

The replacement procedure of the fuse has been described based on the demand
item in ULS3101. Please never do the clearing work independently. Please
contact the nearby service station when the exchange is necessary.

<< Electric shock is possible >>

Never exchange It.

0. Please sever the pump from the power supply surely. Reference"4.2
maintenance: Power Wiring

3. Please exchange all (three pieces) fuse
sat the same time.

2. The fuse is changed. 4. An upper panel is set up.

PUMP Use Fuse
Model Capacity of fuse Number Maker Model
LR/HR60 15 3 Little Fuse CCMR 015.
LR/HR90 30 3 Little Fuse CCMR 030.
LR/HR180 35 3 Little Fuse CCMR 035.
LR/HR300 30 3 Little Fuse CCMR 030.
LR/HR600 50 3 Little Fuse CCMR 050.
LR/HR1200 50 3 Little Fuse CCMR 050.
LR/HR1800 60 3 Little Fuse CCMR 060.

** There is no SEMI specification of LR420, LR3600 now.
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c. Communication system supplementation.

¢-1 Communication connector connection chart.

When communicating by RS-232C. il ow
Pin assignment 0 peme
Pin No Item ’ i Jrs-232cReD
2: RS-232C RxD
3: RS-232C TxD
5: GND
When communicating by RS-485. In case of one. —
Pin assignment H o
Pin No Item o
4: RS-485 B(-) ' ,?. | Rs-485A¢+
6: RS-485A(+) S
8: RS-485 Terminator ;‘5485 Teminatr _ \ 7 g O
9:  RS-485 Terminator E o
7 o2
Ot
Pump address [:01]
At tow connection.
H
(o RS-485B(~
S
T RS-485A(+) RS-485A(1)
RS-483 Terminator >
g 41l e
¢ (o7 g [e3}
Oz Oz
o]} (o]}
Pump address [:01] [:02]
At nn connection. -
0
S B
T

Pump address

( CAUTION ] , o
Noting when communicating by RS-485.

@® For the pump connected at the end, RS-485 terminator (between 8-9) is short-circuited.

@ 1t is necessary to set the address to the pump when communicating by RS-485.
Please contact the service station when it is not set.

@® Please input the 3 digits of “ : n n” before the command when you order the command from the host side.

nn [Command name] % The command is the same as the RS-232C communication.

colon address command
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c-2 Communication command.
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ULVAC overseas address
BISEER X00/4/18
country corpary address tel fax
Srepare ULVAGC, Inc. 30 Loyarg Way, #07-10 JTC Ruldirg, Singgpore 508769 |(+65~65422700 (4656542755
Singapare Customer Service Certer
ULVAC SNGAPORE FTELTD 30 Lovarg Way, #0710, JTC Buildrg Singepare 308760 | (46565422700 (+69)-65422755
(FIw $-Si—I)
2X|Lip Chee Hardware No3 Kian Tedk Foad Singzpare 628764 (+65-68617533 (+65)-63610113
& Engineering Pre. Litd
X INABATA SINGAPORE(PTE) Ltd 78 Shertken Wy, #1800, Sirgepare 070120 (+65)-62X079%6 (46562227972
Milzysia ULVAC, Inc. Unit 2 Loner Level 5, Hotel Enustorid Perarg No i, (60M4-643-4700(4 Lines) |(B0}4-644-3755
LLVAC PENANG CSC Div. JHan Bukit Jerrbu, 11900 Pererg, MHaysia
2X{INABATA MALAYSIA SDNL BHD. Letter Box Na83, 25th Foar, UBN Tower, 10 (60)2-388588 (60)2-388051
Headguarters Jdan P, Rarrles, 50250 Kudla Lumpur, MHaysia
X INABATA MALAYSIA SDN BHD. Uhit 2, Lover Level 5 Hotel Equatonid Perarg Nat, (60)4-643-4700 (4 Lires) |(B0)4-644-3755
Penarg Branch uHan Bkt Jarrbud, 11900 Pererg Miaysia
Inda ULVAG, Inc. 1003, Babuden Estate, Basheerbagh, Hyderabad (91)40-3242306 (91)40-3242395
India Office 50001, Irdia
Australia | 2X4{Dynavac Engineering Pty., Lid 30 Bearirg Road Seven Hils NSW 2147, Austrdia (61)3-9801-6011 (61)3-8800-3371

122




[2004.9.1] HE

XE - BERT

e AR/
&k - T TEL 0467-89-2195 T253-8543 #hZs)I|B% » IFHIKE 2500
E S~ TEL 03-5218-5708 T104-0028 HEE#HHREX/NEM2-3-1 (8F, 9F)
F4EFTE  TEL0559-98-1711 T410-1231 #ME4EEFHAL 1220-14
fiBXE TEL 022-358-7755 T981-3304 ERERFBELITVOLVE 2-3-5
IR S TEL 0270-65-0230 T370-1112 BERERIMENIT FT2E 430-2
KPR 5 TEL 06-6397-2281 F532-0008 KRAKETE/IKER 3-3-31 Eff=v®&A NV
LEBXIE TEL 0564-25-3812 T444-0871 EmBRIFTHARE 2-17-7
—EE¥EFR TEL 05959-6-2961 T519-1106 =E RGBS TFM/E 1206-1
P TEL 0859-31-0046 T683-0035 EHEUEKFTHHAFEHRT 23-4
Fu = JE TEL 092-473-7191 T812-6301 EREEMTELXEN 2-1-18 #H¥ /L 3F
TIERBAHIT TEL 0475-89-0131 T289-1226 TIEEELURAERLRETHEME 523
SR AR TEL 0298-47-8781 T300-2635 ¥R ITHENRE 5-9-7

TAR 57 )M
Atk - BB TEL 0467-87-1046 T253-8555 #&JI| B3 G Ti#KE 2609-5
)=y #— TEL0467-87-1047 T253-8555 #HZ3)I[ R » IGTHFAKE 2609-5
%, I5C Stvp- TEL 0467-87-1045 T253-8555 #h£)I[IR3F » KTH#kE 2609-5
MEC St~  TELO0197-68-2665 T024-0014 EFEJb L@ EL ¥ — 18-37
wHRC St~  TEL022-358-7788 T981-3304 EIREEJIEMEA/NOLYE 2-3-5
L% C Stya-  TEL0236-55-3706 T999-83716 [T EFARAT KR 1863-13
KRHE TEL 0238-28-5767 T992-1128 |UBEKRTT/\ER 5-4149-8 77)7° 7% KR 1F
BECSt/h-  TEL024-933-8720 T963-8832 #EEBRERLTEH 2-11-16
BECSt/s-  TEL0270-65-0333 T370-1112 HEREFRHEMEITZE 430-2
FHC Styp-  TEL029-295-1341 T311-0102 ¥R IRARETERARETRT ) L4648 1232-12
H¥C Styh-  TEL0297-52-0944 T300-2206 KBS EASTIFAIER 2455-2
JIIGC Stvp-  TEL 044-588-3011 T211-0955 JI|IHiZ=XFa AN 5-5-8
BEC St~  TEL0429-34-7825 T358-0032 ZHERARMAHRIL,JHE 98-2
B C Stvs-  TEL0255-72-6975 T944-0013 HBEFFHHTAFEM 696-15
EBC St~  TELO0263-54-2954 T399-0702 EFFEERTIALER 1805-3
(jFLC Stvp-  TEL0552-78-1188 T400-0118 LB FEHEEFM v A 696-7
F)C Styi-  TELO0761-24-6950 T924-0835 FJI|EMEFTERSRT 1140
ZHIC Stvh-  TEL 0564-24-4884 T444-0871 FEMEMIGTAYE 2-17-7
=&EC St TELO05959-6-2951 T519-1106 =EEMHHEEEIIATFR. /A 1206-1
KFRC Stvy-  TEL 06-6426-4101 T661-0021 i EBEHAMET 1-6-20
JE C Stvh-  TEL0791-62-2774 T679-4129 LEERMEFHEFNEATRESR 532-1
JEEC Stys-  TEL 0824-20-9090 T739-0152 HJK B\ ARRETE)I| 5679-3
FEEC Stys-  TEL0897-32-6767 T792-0002 4% BB /EIRTIFIEAT 18-70
WECStvs-  TELO077-586-2510 T520-2313 RE IREFMNETKFERERFERSF 100-20
Fr = TEL 0537-62-1822 T436-0021 & EIEHIIH&r & 1-8-2

= +HEBHHET/4- TEL 0559-98-2000 T410-1231 #FHFERM\ETAIL 1220-14




TNy 7 R

At - H¥EFF  TEL 092-473-7191
EBETHE TEL 092-325-0188
ERB=®EF  TEL0995-72-1114
REAREEHT TEL 0968-38-3322
RO ELH TEL 0975-22-3803
EIHFC Stvh—  TEL 0983-33-4840
EIFC St/9-  TEL 0957-25-8035
E4S¥-t 2tv9~ TEL 0995-46-7411
M C Stvp—- TEL 093-475-5538
TRy 7 R
P TEL 0995-72-1131
TRy 7 BTH
Akt TEL 045-931-2221
KIRE ZERT TEL 06-6397-2770
TRy 7 ETH
Att - BEEALZ TEL045-474-2011
KBRS TEL 06-6453-2621
BERETH TEL 0995-72-1122
TRy 7 R
Atk TEL 0494-24-6511
R E ¥ TEL 03-3567-4911
KR ZERT TEL 06-6397-3004
R FIE 2
At TEL 042-754-1104
KBLH% T4 TEL042-754-1103
TS TEL 042-761-5445
BT TEL 042-754-1331
TN T T T4
At TEL 0467-85-0303
KBRZIE TEL 06-6390-2127
TN 77 7 A ﬂi)
At TEL 0467-85-6522
YL S TEL 06-6397-2741

Ty 7 TR

T 812-0008
T819-1613
T899-6301
T861-1201
T870-0278
T 889-1403
T 854-0081
T 899-4322
T 800-0206

T 899-6301

T 226-0006
T532-0003

T 222-0033
T531-0071
T899-6301

T 368-0056
T104-0031
T532-0003

T229-0011
T229-0011
T229-1123
T229-0036

T 253-0085
T532-0011

T253-0084
T532-0003

ERREMTELXEE 2-1-13 H% L 3F
BB BRI RFERERERM 839-1

BIRE R BEE)IIBT £/ 3313

EA RS HIERI KT S B 100-31
KoBRKSHHER 1-12-41
EIRREGRHFENTRF LEREH ) AKH 3191-2
RIGERATIREAT 23-59

BERERESTES 2-10-36
BREEIMT/NEREXEBER 3-14-3 #t v 1IF

BRE RS BEARIET L/ 3313

Tl BRETRR K B 1L 1-9-19
R ARBRFIENKER 8-8-81  EAfzyift™»

) BRETHBILXERIE 2-7-19 KZ=ZE 50t
KIRFRRA LXK P 6-7-1 EESEL )V 6F
BEREEEBERSIRT L/ 3313

BERBRXTRFEFE 2804-1
EREBPREEE 1-10-8 Rt 8F
KR REHENK 8-3-31  EAt=yift Vv

W) RBERTRKEE 2-27-2
R BRHEERET KT S 5-16-41
AR B3 2259-3

)RR E LR 3-164

)RS 7 B 1222-1

RERFFRENXAES S 5-13-12 #t™ v 5F

)G 7 HHE 370
KIRFFRENKER 8-3-31 kit=ytit v

TEL 0178-28-7733 T039-2280 FH#HBNFHIILA & — T2 MH#




BRIERy FU—2 GREA)

Wz 5
W zm TEL 011-731-0291
FRFERETR TEL 0133-73-0662
ENBCE T TEL 0144-72-9551
I EZERT TEL 0154-51-3141
EEEE ST TEL 0138-49-5031
EREFERT TEL 0143-44-3713
TEJIEZERT TEL 0166-48-8102
R EFER TEL 0157-31-5410
FAPFIRSE
PV TEL 0172-33-8131
EFHUE TEL 0177-38-4451
NFXTE TEL 0178-43-9236
W7 ST ) A
Z4t TEL 025-247-8386
FREZIE TEL 0188-62-6311
R E3ERT TEL 0184-36-3211
EBRXE TEL 0258-47-1515
ZRREEAT S
A4t TEL 0273-73-1622
PEPRESEE TEL 0273-61-7511
JEERCE AT TEL 0284-73-3911
TNy 7 E SH
17— TEL 03-5218-6011
3 N—F TEL 042-945-2061
47— TEL 0298-23-2651
5 7 N—7F TEL 03-5218-6011
6 S A—7 TEL 0263-51-0838
FRIMESER TEL 03-3639-6549
TUEERL AR
A4t TEL 054-283-6222
PRI ESERT TEL 054-283-5222
=BEER TEL 0559-73-3211
BT TEL 0545-51-5311
L EEERT TEL 0538-43-5151
EINEZERT TEL 053-464-3400
TBSEESERT  TEL 0550-84-1411
EHEZER TEL 0547-38-3900
e E 2T TEL 053-577-4111
R EZET TEL 0463-54-1121
TRIREZERT TEL 045-471-5422
=Y UBYETER

TEEE

TEL 043-206-1071

T060-0906
T061-3241
T053-0815
T084-0912
T049-0111
T050-0081
T079-8414
T090-0001

T036-8061
T030-0131
T031-0071

T950-0912
T010-0954
T018-0402
T940-2127

T370-0801
T370-0801
T326-0836

T104-0028
T359-0021
T300-0048
T104-0028
T399-0702

T103-8448

T422-8567
T422-8567
F411-0000
T417-0035
T437-0062
T435-0028
T412-0043
T427-0104
T431-0425
T254-0014
T222-0033

T260-0044

(2004. 2. 1] BHfE

FURAERALASEE 2 THE LR EErtE v % —R
FHRFHIEHERE 1-727-1

E/NECTKAERT 1-4-16

I EINE/E 5-6-28

BSER FRSRT-H BT 4-23-25

SERETT H OHIET 1-12-30

JB kLS 3-3-18

AL RA/NR 438-11

EARESLATT AT HE 1-3-1
EHTEERT 1-13-10
EFHRE/N\FEHEE 1-15-3

PrETREED 1-9-10

FKETILEFEET 6-32
KRR R AT IR FRIAME 116-37
FEREMTEE 3-2-4

FEBREBETERT 762
Bl _EAERT 397-1
JEFITTRERHT 1-5

thoe X\ Ei2-3-1

FRRATRAERR 1-3-11

A S 3-8-32 HIEFEEREV L 4F
FR RO\ EPH-3-1
EFRERTIAEFSE 967-1

R HANEAHRT 2-8-2

BT 1204
ERfTTERS 1204

= BHiESRATTIR 370
BLTTERRT 30-2
SHHHTRAT 2-9
ERATIER FHET 1082
IESE TG 436
EHMFHO 1355
BT TTRER 1024
TR Z B 1558
FRETTHHE R EriR2-14-26

FrEEHRRXAARE 1-11-3 AHEREEL 2F




RBEXR Yy FU—7 (BRA)

fib S

R mEEER

KA TEL 06-6267-6327
RS A BRBORERE

A4t TEL 0761~-22-6288

SRR TEL 0762-68-2880

ELEZERT TEL 0764-31-8676
ZRTANRY I

.3 TEL 052-702-6811

ZEE¥EN TEL 0593-86-4857

ez B e ZE T TEL 0583-84-7701
R Z A

At TEL 075-751-7755

BB TEL 0748-36-6682
=Y UBYPEET R

A4t TEL 06-6351-9631

it #—  TEL 06-6351-6101

BEEERT TEL 0742-33-1921

R EERT TEL 0775-53-0143

L= 3R TEL 086-464-6366

LB BT TEL 082-271-2181

FEXIE TEL 0836-21~4146

B3R TEL 0833-44~2779
W HAFER

At TEL 0852-24-3456

EECEZERT TEL 0857-22-4156
X COBER

At TEL 0899-22-2151

FEESE TEL 0897-33-4177
WRARE

A4t TEL 0862-93-2171

HEEZERT TEL 0868-26-8701

BEE TEL 086-455-8895
ERRK—2hR TEL 0886-56-8122

TEL 0878-51-0631

T542-8558

T923-0937
T920-0059
T930-0897

T465-0081
T510-0235
T509-0145

T606-8395
T523-0056

T530-0041
T530-0043
T630-8114
T520-3032
T710-0011
T733-0821
T755-0053
T 744-0002

T690-0047
T680-0862

T791-8018
T792-0811

T701-0165
T708-0842
T712-8044
TT771-0185

T760-0020

[2002. 8. 26] HifE

KR PR XS 1-15-14 SSfREE L

F R IMATHAHT 3-1-3
FNRERATRETE 67
EILRE LT EXIEAT 28

£ BTARXERET 544
ZERSETREILERT 13-25
I BRI HEERJK 3-20 JIRfETwV 2-5

FERHA R K SRS SRR A LRRT 181
REBEIBATT ) i) 1 1ET 1173-68

KB R 3-6-24
KRR RR 1-11-1
EBEAZHET 4-6-156 EREL
BEEAEREERETAR 47-1 AKX
BETHTES 154-2

IEETREX AL 2-174 ke
tLy P BB P RT 4-28

WO R TRATRERED 1-11

EARIEIN TR ERT 13-34 AATTHIFHAN
BEEIL 1474

BB UTHRRET 3-7 RILEREsEL ¥ —R
EHE IR R NET 2-5-19

R LR LT RPN E 756-3

R LR LITHRS. 10731
BEFHHER 6-4-51
HEEEMEST)INITEAEEE 340

F) I REATISRET 1-13-21






