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i INTRODUCTION

1.1 Scope and definitions

This manual provides installation, operation and
maintenance Instructions for the following BOC
Edwards E2M28 and E2M30 rotary vacuum pumps.
You must use the pump as specified in this manual,

Read this manual before you install and operate your
pump. Important safety information is highlighted as
WARNING and CAUTION instructions: you must
obey these instructions, The use of YWARNINGS
and CAUTIONS Is defined below,

WARNING .

Warnings are given where fallure to
- observe the instruction could result
. Ininjury or death ta people. .

The units used throughout this manual conform to
the § international system of units of measurement,

The following warning labels are on the pump:

Warning - refer to accompanying
documentation.

Waraing - risk of electric shock.

Warning - hot surfaces.

& Waraing - do not block

Fi_% the pump outlet,
i

Jun 03

4 ATEX directive implications

€x 11 3GD T4 X

INTERNAL ATMOSPHERES ONLY
Tech File Ref. MPTR 0271

+ This equipment is designed to meet the
requirements of Group |l Category 3 equipment
in accordance with Pirective 94/9/EC of the
European Parllament and the Council of 23rd
March 994 on the approximation of the laws of
the Member States concerning equipment and
protective systems intended for use In potentially
explosive atmospheres, (The ATEX Directive)

The ATEX Category 3 applies In respect of
potential ignition sources internal to the
equipment, An ATEX Category has not been
assigned In respect of potential ignition sources
on the outside of the equipment as the equipment
has not been designed for use where there is an
external potentially explosive atmosphere,

There is no potential source of ignition within the
pump dizring normal operation but there may be
potential sources of ignition under conditions of
predictable and rare mafunction as defined ir the
Directive. Accordingly, aithcugh the pumgp is
designed to pump flammable materials and
mixtures, operating procedures should ensure
that under all normal and reasonably predictable
cendigions, these materlals and mixtures are not
within explosive limits. Category 3 is considered
appropriate for the avoidance of ignition in the
case of a rare malfunction which allows flammable
materials or mixtures to pass through the pump
while within their explosive limits.

{Continued on page 2)
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* When flammable or pyrophoric materials are
present within the equipment YOu must;

= Not allow air to enter the equipment,
* Ensure that the system is leak tight.

*Use an Inert gas purge ffor example, a
ritrogen purge) to dilute any flammable gases
Or vapours entering the pump inlet, and/or
use an inert gas purge to reduce the
cencentration of flammabie gases or vapours
in the pump and in the exhaust plpefine to jess
than one quarter of the gases’ published fower
explosive limits (LEL),

* For further information, please contact BOC
Edwards: refer to the Addresses page at the end
of this manual for detalls of your nearest 80C
Edwards company.

1.3 Description

The BOC Edwards E2M28 and E2M30 pumps are
shown In Figure 1. Refer to Figure 1 for item
numbetrs in brackets In the following descriptions.

The E2M28 and E2M30 pumps are two-stage, direct
drive, sliding vane pumps. The pump is cil-sealed and
designed for reliable, fong-term operation in both
laboratory and industrial envirenments, The pump is
a free-standing unit. The drive is provided through a
fiexible coupling by a singie-phase or three-phase
{four poie} moter,

The motors are totally enclosed and are cooled by
the motor-cooling fan which directs air along the
motor fins,

The single-phase mators have a thermal overload
device. When the motor is too hot, the thermal
overfoad device switches off the pump. The thermal
overload device has an automatjc reset; when the
motor caels down, the device resets and the motor
will restare. The single phase motors have an onfoff
switch,

An oil pressure system Jubsieates the pump shaft
bearing surfaces and rotor sealing faces. The pump
has an oil distribution valve which prevents
discharge of oll to the pump Intetior (suckback)
after the pump stops. The pumping chambers are
alr-tight, so this arrangement prevents alr suckback
unless the gas-ballast valve is apen, For protection in
this case, refer to Section 1.4,

You can inspect the level and candition of ail in the
oif box reservoir through the oll sight-gass {12). An
oil filler-piug (1) is fitted to the top of the il box,
The pump has an ol drain-plug {11) to allow graviey
oft drain,

The pump has an Inlet-port {6). outlet nozzle {2) and
gas-baftast control (3), The pump is mounted on an
aluminium alloy baseplate (10) on rubber pads,
Detalls of suitable vibration isolators and other
recommended accessories are given in Section 7.3,

t.4 Gas-ballast

To pump high vapour loads, gas-ballast is delivered
into the pump to prevent condensation of the
vapour carried by the pumped gases.

Air {or another gas) can be introdused into the low
vacuum stage through the gas-ballast control, The
gas-ballast control Is a multi-turn vaive which you
can adjust, as required, between closed and fuly
open,
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1. Qil filler 8. Motor terminal hox

2. Qutlet nozzle . 9. On/Off switch

3. Gas-ballast control 10. Baseplate

4, Gas-ballast infet 11, Qil drain-plug (gravity drain)
5. Centring-ring and "0’ ring (supplied) 12, Otl sight-glass

6. Inlet-pore {adaptor flange) 13. Pump identification label

7. Cable-gland/Amphenol connector position

Note:  The motor shown on this figure is not representative of the motor used on the E2M28 (Amphenol}
pump with ltem Number A373-17-984. On this pump, items 7 and 9 are transposed, with ftem 7
being an IEC60320 16-20 Amp socket

Figure 1 - The E2M2B/E2M30 pump (single-phase motor shown)
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2 TECHNICAL DATA

2.1 Operating and storage conditions

Amblent operating temperature range 30 40°C
g Ambient storage temperature range -t 70°C
re) Maximum ambient operating humidity 0% RH
-
pr-d Normal surface temperature of the pump-body at 45 to 65 °C
ﬁ ultimate vacuum (ambient temperature of 20 °C)
| MNoise level at 1 metre 37 dB(A) (at 50 Hz)
g Table 1 - Operating and storage conditions
>
g 1.2 Paerformance
Note:  Where total pressures are shown in the foilawing technical date tables, measurements
were taken using an untrapped total pressure capacitance diaphragm gauge on a header,
as specified by Preurop standards,
E2M28 E2M30
Maximurn displacement
50 Hz electrical supply 322 md Wt 19 cfm
60 Hz electrical supply 389 m? bt 23 cfm
Maxirum speed - Pneurop .
50 Hz electrical supply 275 m> bt 16.2 efm
60 Hz electricat supply 330 m3ht 19.4 cfm
Motor rotational speed
30 Hz elecerical supply 1440 r min™? 1440 r min
60 Hz electrical supply 1720 r ! 1720 r min!
Ultimate vacuum
Without gas-ballast {partial pressure) 1 3 10" mbar 7 %10 torr
1x102pa
Without gas-bailast {total pressure) 1% 107 mbar 7 x 10 torr
P 1%x101 Pa
With full gas-ballast {partlal pressure) 2% 10" mbar 15 % 10" worr
2x10' Pa
Maximum water vapour inlet pressure 30 mbar 225 torr
3x10°Pa
Maximurmn water vapour pumpling rate 0.7 kg b 0.7 kg h"!
Maximum permitced outiet pressure (at full pump throughput) 0.5 bar gauge 0.5 bar gauge
1.5 bar absolute | 1.5 bar absclute
1.5 x 10° Pa 1.5x 10° Pa

Table 2 - Performance data

Issue | [R— 4 — Jun 03
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2.3 Mechanical data

Mass (approximate) 44 kg
Dimensions See Figure 2
Degrae of protection
Single-phase motors P44
Three-phase motors P54
Pump infet-port NW25 {the flange can be removed from the 1 inch BSP threaded hole)
Pump outlet-port 15 mm external diameter nozzle (the nozzle can be removed from
the ¥, Inch BSP threaded hole)

Table 3 - Mechanical data

2.4 Blectrical dats

Refer to Tables 4 and 5. The motor start-up eurrent s drawn for less than one second, so you must
use slow-blow fuses to prevent unnecessary fuse falture when the pump starts. Fuses should be to
EN60269 Section 2.2, For conformance with CSA standards only CSA certified fuses are to be used,
If you use the pump at temperatures lower than 13 °C, the start-up current will be drawn for tonger;
this may cause the motor thermal overload device to open,

YLIYd TVOINHDAL

Voltage Frequonc Full load Start Maximum
Pump Item Number (V)g (cli-:lz) Y1 current current fuse
(A) {A) rating (A)
200-220 50 38 228 16
180-415 50 23 14.3 10
AJ73-10-940, AIT4-10-940 206.230 0 39 290 16
450 60 23 14.6 10
Mator output rating (continuous)
50 Hz operation 0.75 kw
60 Hz operation 0.50 kw

Table 4 - Electrical data: three-phase motors

Voltage Frequenc Full load Start Maximum
Pump ltem Number (V)g (qHz) Y| current current fuse
(7N A) rating (A)
A373-15-903, A373-16-903, 220-240 50 4.8 33 15
A374-15-903 230-240 60 5.0 33 15
. 115 60 1.0 71 40
A373-415-981, A374-15.981 210 &0 55 36 20
100 50 120 80 30 B
100-105 60 120 80 30 i
A373-15-904, A374-15-904 200 £0 65 40 b
200-210 &0 55 40 il !
110 50 12,0 36 30 i
115-120 60 12,0 50 3%
A373-17-984 200.240 50 60 27 15
200-230 60 6.5 2 15
Motor output rating {continuous)
50 Hz operation 0.75 kW
60 Hz operation 0.90 kw

Table 5 - Electrical data: single-phase motors

Jun 03 5 s Issue §
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2.3 Lubrication data

Note: A BOC Edwards Material Sofety. Data Sheet for the off specified below is
available on request,

Recommended il Ultragrade 19 *

Maxirmum oil capacity 1.321
* To operate the pump when the ambient temperature is outside the range specified in Section 2,1, or to
optimise the pump performance when you process condensible vapours, you may need a different oil.

Table 6 - Lubrication data

Pump tem Number Dimension (mm})
Single-phase motors A B
A373-15-903, A373.16-903, A374-15-903 - 251
A373-15-981, A374.15-981 598 251
A373-15-904, A374-15-904 598 251
A373-17-984 - 251
» Three-phase motors

AIT3-10.940, AIT4-10-940 - 27

. Top view of pump with single-phase motor
, Side view of pump with single-phase motor
. Side view of pump with three-phase motor
. Front view of pump with single-phase motar

o S

Figure 2 - Dimensions (mm): key
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3 INSTALLATION

3.4 Safety

STWARNIN

“If you use'a hydracarbon oil in this’

purmp, you must fot ise the pump to

- process oxygen in concentrations

* greater than 25% in valume, If you

do, therais arisk of fire of explosion’
i the oilbak of the pump.

- WARNING

7 ¥ ou miust ot Use the FIM128 o7 |
* F2M30 pump 1o pump hazardous -
: ~_ substances: -

WARNING .

" Obey the safety instructions listed
below and take note of appropriate
precatitions. If you do'not, you cai.

' cause injury to people and damage .

.. equipm e

« A suitably trained and supervised technician
must instzll the pump.

+ Wear the approprlate safety-clathing when
you ceme into contact with contaminated
camponents.

Vent and purge your vacuum system before
you start Instaliation wark,

Ensure that the installation techniclan s
familiar with the safety procedures which
relate to the pump-oil and the products
processed by the pumping system. Take
sultable precautions to avoid the inhatation of
ofl mist and excessive skin contact with purmp
-ail, as prolonged exposure can be harmful.

Disconnect the other componems in the
pumping system from the etectrical supply so
that they cannot be operated accidentally.

Safely route any electrical supply cables so
that they cannat accideatally trip people.

Issue

You must ensure that the E2M28 or £2M30 purmp is
suitable for your application. If you have any doubts
a5 to the suitability of the pump for your apgplication,
refer to the BOC Edwards guldelines on vacuum
pump and vacuum system safety (see the Assoclated
Publication at the end of the contents list ac the
front of this manual), .

2 System design

Consider the follawing points when you design your
pumping system:

» Use 2 sultable intet-valve to isokate the pump
from yous vacuum system if you need to allow
the pump to warm Up befare you pump
condensable vapours, or 'if you need to
maintain vacuum when the pump Is switched
off,

Avald high levels of heat input to the pump
from the process gases, otherwise the pump
may overheat and seize, and cause the motor
thermal overload device to open.

i you use the pump in 2 high ambient
temperature and have a high gas throughput,
the temperature of the pump-body may
exceed 70 °C and you must fiz suitable guards
to prevent contact with hot surfaces.

Make sure that the exhaust pipefine cannot
become blocked. If you have an sutlet-
isolation valve, make sure that you eannet
operate the pump with the valve closed.

.

Provide for a purge of inert gas when you shut
down the pumping system, %0 diiute
dangerous gases to safe concentratians. A
suitable  gas-ballast contral  valve for
introduction of purge gas into the pump is
availabie as an accessory (see Section 7.3.44).
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33 Unpack and inspact

Remove all packing materials and protective covers
and check the pump. If the pump is damaged, notify
yout supplier and the carrier in writing within three
days; state the Item Number of the pump together
with your order number and your supplier's involce
number, Retain all packing materials for inspection.
Do not use the pump If it Is damaged.

Check that your package contains the tems listed In
Table 7. if any of these items are missing, notify your
supplier within three days.

If the pump is not to be used immediately, replace
the protective covers. Store the pump i suitable
conditions, as described in Section 6.1,

3.4 Locate the pump

g eqL
ove the pump. If you do not; yo

- can injur'e yourseif d_r damags
. pump; Refer to Saction.2.3 for th
. 53 of the pump, -

The pump can be either free-standing on s
baseplate, or be fixed by bolts threugh the four
fodng holes in the baseplate, or be used with
vibration isolators. For the locations of the fixing
holes in the baseplate, refer to Figure 2.

Provide a firm, level platform for the pump. Locate
the pump so that the oll-level sight-glass is visible
and the oft filler-plug, oll drain-plugs and gas -ballast
control are accessible,

if your pump will be located inside an enclosure,
make sure that there is adequate ventilation at both
ends of the pump, so that the ambient temperature
around the pump does not exceed 40 °C. There
must be a minimum space of 25 mm between the
pump and the enclosure walls,

Quantity Description Check (../ }
A 1 E2M28 or E2ZM30 rotary vacuum pump [ |
Fitting pack, containing the following:
1 NW25 centring-ring o
1 *Q' ring for centring-ring ]
6 Receptacle connectors * a

* Varlous sizes: supplied with single-phase motors except for pumps with
ltem Numbers A373-16-903 and A373-17.984,

Table 7 - Checkiist of items

Jun 03
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3.5 Fill the pumyp with ol

Fill the pump with oil as deseribed below, Refer e
Figure 1 for the item numbers in brackess.

1. Remove the oil filler-plug ().

2. Pour cil into the pump until the oil-level reaches
the MAX mark on the bezel at the top of the oil
sight-glass (12). If the oil-level goes above the
MAX mark, remove the oil drain-plug (11) and
drain the excess oil from the pump,

3. After a few minutes, recheck the oil-level. If the
oil-level Is now below the MAX mark, pour
more oll Into the pump.

4, Refitthe oil filler-plug, Tighten the plug firmly by
hand. Do not overtightan.

3.6 Electrical installation: single-phase
motors

WARNING

Ensure that the electrical instaflation
of the pump conforms with your
local and national safety .

requirements. |t must be connected

1o a suitably fused and protected -
electrical supply and a suitable earth:
{ground) painz,

3.6.1  Introduction

Note:  The pump will restari qutomatically when the
electricl  supply s restored after an
interruption end when the pump cools after it
fias overheated, If yau do not want the pump
to restart automatically, use electrical control
equipment which must be reset manually,

Enssre that your electrical supply voltage
corresponds with the voltage specified on the
motor data plate,

Table 5 gives the recommended fuse rating, and
Table 8 specifies the Figure which Identifies the
correct electrical supply connection details,

The diameter of the outer sheath of the electrical
supply cable must be within the range 7 to 10.5 mm,
The cable must conform In size and colour ¢ading
with your local and national electrical installation
regulations, The temperature rating of the cable
must be 70 °C or greater.

Yoltage Frequency | Connectiondetalls:
Pump ltem Number ) (Hz) refer to Figure

A373-16-903 (ally 50/60 6
AJ73-15-903, AI74-15-903 (al) 50/60 3
115 &0 4
A373-15-981, A374-15-981 230 0 5
100 50 4
100-105 60 4
A373-15-904, A374-15-504 200 50 5
200-210 60 5
A373.17.984 {all) 50/60 7

Table 8 - Motor connection detaiis

lssue J
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3.6.2 Standard single-phase motors

1. Remcve the cover from the motor terminal
box (Figure 1, item 8).

2, Remove the cable-gland from the Inside of the
terminal-box and fit the cable-gland to the cable
leadthrough hole in the side of the terminal-
box,

3. Pass the electrical supply cable through the
gland,

4. Remove the receptacle connectors from the
fitting pack,

5. Fita ring connector to the earth {ground) wire.,

6. Select the correct size of receptacie connectors
for your cable wires:

» Use the red connectors for wire sizes 0,75 to
1.5 mm.

* Use the blue connectors for wire sizes 1.5 to
2.5 mm?,

7. Attach the appropriate connector to the live
and neutral wires,

8. Connect the electrical supply cable to the
appropriate terminals as shown ir Figures 3 to
3

9. Tighten the dome shaped nut on the cable-gland
untll the outer sheath of the cable is firmiy
gripped. Do not overtighten,

10, Check that the cable connections are correct,
then refit the cover on the motor terminal-box,

363 , Amphenol version single-phase motors

When you select the mating ha¥f of the amphenal
connector, please ensure that it Is compatible,

For cenformance with CSA standards, only CSA
certified connectors are to be used; the protective
earth (ground) connectlon is required to make first
and break last with respect to the other
connections.

Connect the electrical supply cable to the
appropriate pins as shown in Figure 4.

Jun 03
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364 110/200-240 V 50 Hz or 113-120/200-

230 V 68 Hz single-phase motors

The motor is designed for a single-phase electrical
supply and is suitable for 50Hz and 60Hz eperation.
The motor can be manually switched between
nominal supply voltages of 110-120 V and 260-
240V,

Use the following procedure to check that the
voltage selector switch is correctly positioned for
your electrical supply voltage:

1. Refer to Figure 7. Undo the three screws
securing the terminal box cover (1) and remove
the cover,

2, Check the position of the voltage selector
switch {6). If the switch is in the correct
position, continue at Step 3. If the voltage
selector switch (6) is in the wrong position,
press the switch to select the alternative
position.

3. Refit the terminal box cover and secure with
the three screws,

When you select the mating half of the connector,
please ensure that It is compatible (IEC60320 C19
female). For compliance with CS$A standards, oﬁ'y
CSA certified connectors are to be used.

{ssue |

z
L]
=
P
3
o
o
z




&y BOC EDWARDS

E2M28 and E2M30 Rotory Yacuum Pumps

%' ~ L [ (W] _
fﬁ @ Crapmepp——"—
>
e
>
o &
4
L
[ e g
b4
N g
L . Jz

Figure 3 - Electrical supply connection, single-phase motors:
220-240 V 50 Hz and 230-240 V 60 Hz
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Wire colour codes:
WH BN
BN Brown [ <
OR Orange L, B8N S
VT Vielet N GY' 'wH 3
WH White L 3
GY Grey J <

Figure 4 - Electrical supply connection, single-phase motors:
100 ¥ 50 Hz, 100105 V 60 Hz and 115 V 60 Hz
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Wire colour codes;

BN Brown
OR Orange
VT Violet
WH White
GY Grey
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o—
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\(__V.‘LH
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Figure 5 - Electrical supply connection, single-phase motors:
200 V 50 Hz, 200-210 V 60 Hz and 230 V 60 Hz

Pin cedes;

Live

Neutral

Not used
Earth {ground)

q]].nwu_.x

Figure 6 - Electrical supply connection, single-phase motors with Amphenol connector:

220-240 V 50 Hz and 230-240 V 60 Hz
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1l 200 -240V
| 110-120V

ST,
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. Terminal box caver

. Electrical inlet socket

., OnfOff switch

. Posision *I' {on)

. Pasition 'O’ (off)

. Voltage selector switch

. Position 1" {high voltage setting 200 — 240 V)
. Position 'l' {ftow voltage setting 110 -120V)

A Top view of motor
B Internal view of top of motor

‘w"--l‘?'l.i’l-hh‘a’!\)ﬂA

Figure 7 - Mator voltage selection; single-phase motors,
190/200-240 V 50 Hz and 115-120/200-240 ¥V 60 Hz
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3.7 Electrical installation: three-phase 2. Remove the cable-gland from the inside of the
motors terminal-box and fit the cable-gland to the cable
. leadthrough hole in the side of the terminal-
3.8 Connect the electrical supply to the box.
motor

3. Refer to the electrical supply connection

G WARNING T diagram for your pump, (Figure 8 or 9). Make
S sure that the metal links are comnected as
Ensure dhiit the alacerical i ion shown; if they are not, move the links to the
. of the pump conforms with yourr : positions shown,
focat and national safety .
“requirements. % must be connécted 4. Pass the electrical supply cabfe through the
to a suitably fused and protected- cable-gland and connect 1o the appropriate
electr |cal supply and a suitable earth’; terminals, as shown in Flgures 8 and 9.
s ('-"Iolfﬁd} point, :
3 5. Tighten the cable gland until the suter sheath of

the cable is firmly gripped, Do not overtighten.

6. Ensure that the gasket seal for the terminaf box
cover is correctly positioned, then refit the
cover to the terminaf-box and secure with the
SCrews.

Note:  The burmp will restart automatically when the 3.8.1
electrical supply Is restored after an
interruption. If you do not want the pump to
restart automatically, wse electrical control
equipment which must be reset manually.

Check the direction of rotation

We recommend that you connect the electrical
supply to the motor through 2 starter or gircuit
breaker which has thermal over-current protection

which can be adjusted to suit the full load current 1. With the pump inlet still unconnected, watch
ratings shown in Table 4, The fuse ratings in Table 4 the motor cooling-fan through the motor fan-
are provided for guidance only. The supplier of your cover, switch-on the electrical supply to the
thermal overcurrent protaction device may specify motor for a few seconds, then switch off the
different values to ensure correct operation of the electrical suppiy again,

fuse and the overcurrent protection device. Ensure 2. Check that the motor coaling-fan rotates in the
that thé fuse you use Is suitable for the starting correct direction shown by the arrow on the
currents given in Table 4, Refer to Figure 8 or 9 as metor mounting plate. ¥ the direction of
appropriate for the correct electrical supply ratation Is incorrect:

conrection diagram for your motor.
g Y * Switch off the electrical supply immediately,

The diameter of the outer sheath of the electrical + Isolate the pump from the efectrical supply.
cable must be In the range 10-14 mm, The cable
must conform in size and colour coding with your
local and national electrical installation regulations.

* Remove the terminai-box cover and swap
wires 11 and 13: see Figures 8 and 9.

+ Refit the cover to the terminal-box.
1. Remove the cover from the motor terminal.

box.
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39 Connect the pump inlet

Take note of the foliowing information when you
connect the puUMp to your Yacuum system. Refer to
Section 7.3 for detalls of the accessories mentioned
below.

» For optimum pumping speeds, ensure that the
pipeline connected 1o the inlet-port is as
short as possibie and has an internal diameter
not less than ehe inlet-port diameter.

Suppors the vacuum pipelines to prevent
Joading of the coupling-joints.

If necessary, incarporate fexible beliows in
your system pipefines 10 reduce the
transmission of vibration and to prevent
joading of coupling-joints. If you use fiexible
bellows, you must ensure that you use
bellows which have a maximum pressure
rating which is greater than the highest
pressure that can be generated in your
system. We recommend that you use BOC
Edwards flexible bellows.

.

Use a suitable inlet catchpot if you pump
condensable vapours or if you use the pump
for very dusty applications.

Ensure that seaiing surfaces are clean and
scratch-free,

Connect your vacuum system to the infet-port
{Figure 1,item 6), To make this connection, you can:

+ Connect to the NW25 flange- supplied: use
the NW25 centring-ring and 'O’ ring supplied.

+ Rermove the NVY25 flange and connect to the
1 inch BSP threaded hole.

» Use an NW25 to 28 mm bore tube adaptor
availlable as an optional accessory, see
Sectien 7.3.10.

3.48  Connect the pump outlet

: P cutlettoa”
- sultable treatment plant to prevent:
the discharge of dangerous gases and.
i L vapours to the surrounding :

: . atmosphere; ]

WARNING -

" Usa a catchpat to prevent the -
 drainage of contaminated condensaté

back into the purmp:

The exhaust system must be configured so that the
maximum pressure at the pump outlet does not
exceed 0.5 bar gauge {15 bar absolute, 1.5% 10° Pa)
at full pump throughput.

We recommend that you fit an oit mist filter to the
pursp outlet in the following circumstances:

+ If you use the pump with the gas-ballast
control open.

« i you operate the pump with an inlet pressure
greater than 10 mbar for extended periods.

o If you frequenty pump down from
atmospheric pressure.

The mist filter wili trap the ofl exhausted from the
pLMp: yOU Can reuse the oil if it Is not contaminated. ’

To connect the pump to your outlet accessories or
o your exhaust treatment plant, you can:

+ Connect 15 mm intermal diameter Yacuum or
plastic hose to the outlet nozzie (Figure 1,
jtem 2).

« Remave the outlet nozzle and connect te the
34, Inch BSP threaded hole.

« Remove the outlet nozzie and replace it with
an NwW25 flange adaptor (avallable as an
optional accessory, see Section 7.3.12) and
chen connect to the NYV25 flange.
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Figure 8 - Electrical supply connection, three-phase motors: 200-220 V 50 Hz and 200-230 V 60 Hz
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Figure 9 - Electrical; supply connection, three-phase motors: 380-415 V 50 Hz and 460 V 60 Hz
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3.41  Gas-baliast inlet connection

The position of the gas-ballast inlet Is shawn in
Figure T (item 4). The gas-ballast inlet has several
fitters (shown in Figure 11) to trap any dust and
debris if you use afr as the gas-ballast supply.

If you want to use a different gas for the gas-ballast
supply, or if you want to connect a valve to the gas-
bailast inlet:

1. Remove the filters (as described in Section 5.6).

MOLLYTIV.LSNE

2. Connect your gas supply or valve to the 1!4 inch
BSP threaded hole,

3,42  Leal: test the system

Leak-test the system and seal any leaks found after
you have Installed the pump, to prevent leakage of
substances out of the system and leakage of air into
the system,
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4 OPERATION

4.1 ATEX directive implications

4.t.1  Introduction

This equipment s designed to meet the
requirements of Group Il Category 3 equipment in
accordance with Directive 94/9/EC of the European
Parliament and the Council of 23rd March 1994 on
the approximation of the laws of the Member States
concerning equipment and protective systems
intended for use in potentially
atmospheres, {The ATEX Directive)

explosive

The ATEX Category 3 applies in respect of potential
ignition scurces Internal to the equipment. An
ATEX Category has not been assigned in respect of
potential ignition sources on the outside of the
equipment as the equipment has not been designed
for use where there is an external potentially
explosive atmosphere,

There is no potential source of ignition within the
pump during normal operation but there may be
potential sources of ignition under conditions of
predictable and rare malfunction as defined in the
Directive,  Accordingly, although the pump is
designed to pump flammable materials and mixtures,
operating procedures should ensure that under alf
normal and reasonably predictable conditions, these
materials and mixtures are not within explosive
limits. Category 3 is considered appropriate for the
aveidance of ignifion in the case of a rare
malfunction which allows flammable materials or
mixtures to pass through the pump whilst within
thelr explosive limits,

jun 03
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44,2 Flammable/pyrophoric materials

TWARNING:

- You misst obey the instructions and’
- tak@ note of the pracauticns gvan "
‘beloww, to'ensure that pumped gases
-dg not entar’ their flammiably ranges.

When flammable or pyrophoric materials are
present within the equipment you must;

* Not allow alr to enter the equipment.
* Ensure that the system Is leak tight.

* Use an inert gas purge (for example, a
nitrogen purge) to dilute any flammable gases
or vapeurs entering the pump Inlet, and/or
use an Inert gas purge tc reduce the
concentration of flammable gases or vapours
in the pump and in the exhaust pipeline to less
thar one quarter of the gases' published lower
explosive limits (LEL).

Use an inert gas purge into the pump gas
ballast  connection to  prevent the
condensation of flammable vapours within the
pump mechanism and exhaust pipeline,
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413 Gas purges

Ef yo ‘gse inert g1s purges to d Jte
dangerous gases o 'a safe lével;
t the pump is shut dowii sf

"L WARNING:

- You must obey the instricsions and

[ take noté of the precautions given

" below, t6 ensure that pumped gases:
- entei their flammable ranges::

Switch on the inert gas purge to remove air from the
pump and the exhaust pipeline before the process
starts. Switch off the purge flow at the end of the
process only after any remaining flammabie gases or
vapours have been purged from the pump and
exhaust pipejine.

If liquids that produce fiammable vapours could be
present in the pump foreline, then the Inert gas
purge to the purmp should be left on all the time this
liquid is present. Flammable liquids could be present
in the forefine as a result of condensaticn, or may be
carried over from the process,

When you calculate the flow rate of inert gas
required for dilution, consider the maximum flow
vate for the flammable gasesivapours that could
occur, For example, if a mass flow contrailer is used
to supply flammable gases to the process, you
should assume a flow rate for fliammable gases that
could arise if the mass flow controller is fully open.

Continually measure the inert gas purge flow rate: If
the flow rate falls below that required, you must
stop the flow of flammable gases or vapours into the
pump.

Note:  We recommend that you obtain and read the
Yacuum Pump and Vacuum System Safety
manual (publicetion number P300-20-000),
available from BOC Edwards or your subplier.

Issue |
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4.2 Gas-ballase control

Use the gas-baliast contre! (Figure 1, item 3) to
change the amount of air {or ihert gas) introduced
into the low vacuum stage of the purmp. Use of the
gas-bailast will prevent the condensation of vapours
in the pump; the condensates would contaminate
the oil.

Use the gas-batlast control closed:

* To achieve ultimate vacuum,
* To pump dry gases.

Turn the gas-ballast control six turns anti-clockwise
to open it fully. Use the gas-baliast control open:

* To pmp high concentrations of condensable
vapour,

* To decontaminate the oil,

When you cperate the pump with the gas-ballast
control open, there will be an increased rate of ol
loss from the pump, Ideally, mist filter and oil return
kit should be used on clean applications,
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4.3 Start-up

et
-7 allow the outlet pressire to rise .

‘above 1.5 bar absalute. If you do; the:
- oil box may fracture and rhay cause’
: infury to people néarby. :

if the oil Is contaminated, or if the pump
temperature Is below 13 °C, or if the electrical
supply voltage is more than 10% below the lowest
voltage specified for the pump, the pump may
operate at a reduced speed for a few minutes, On
single-phase pumps, If the pump continues to
operate at reduced speed, the motor thermal
overload device will open and stop the pump. When
the moter has cooled, the thermal overload device
will reset automatically and the pump will restart.

1. Check that the pump oil-level is between the
MAX and MIN marks on the bezel of the oll-
level sight-glass; If it is not, refer to Section 5.3.

2. Turn the gas-ballast control to the required
position {refer to Section 4.2).

3. Switch on the electrical supply to the pump,

4. Check that the oil-level in the sight-glass drops
slightly {by 3 to 5 mm) after start-up. This
shows that the pump has primed with oil,

5. If the pump fails to prime, operate the pump
with the inlet open to atmosphere for
approximately 30 seconds, Then isolate the
infet and check that the oil-tevel drops by 3 to
5 mm.

6. f you want to achieve ultimate vacuum, to
pump  condensable  vapours or to
decontaminate the pump oil, refer to the
procedures in Sections 4.4, 45 and 4.6
respectively. Otherwise, open the vacuum
system isolation-valve.

jun 03 e
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4.4 To achieve ultimate vacuum

If the pump does not achieve the performance
specified in Section 2.2, make sure that this is not
due to your system design before you tontact your
supplier or BOC Edwards for advice, In particular,
the vapour pressure of all materials used in your
vacuum system {including pump oil, see below) must
be much lower than the specified ultimate vacuum of
the pump, Refer to Section 5.11.2 for & list of
possible causes for fallure to achieve the specified
performance; note however that the most common
causes are :

* Your pressure measurement technique or
gauge head is unsuitable or the gauge head is
faulty,

* You have used an oil other than the
recommended oil, and the vapour pressure of
the off is higher than the specified ultimate
vacuum of the pump.

Use the following procedure to achieve ultimate
vacuum:

1. Isciate the pump from your vacuum system.

2, Turn the gas-baltast control fully anti-cloclwise
{fully open) and operate the pump for at feast 1
hour {or overnight) to thoroughly purge the oil
of contaminants.

3. Close the gas-baflast control,

4. Open the vacuum system Isolation-valve and
pump down to ultimate vacuum,
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4.5 Te pump condensable vapours

Use gas-ballast (open the gas-ballast control) when
there is a high proportion of condensable vapaurs in
the process gases:

1, Close the vacuum system isolation-valve,

2, Turn the gas-ballast controf anti-clockwise to

" fully open and operate the pump for 3¢ minutes
to warm the oil; this will help to prevent vapour
condensation in the pump.

3. Open the vacuum system isofatlonwvalve and
continue to operate the pump with the gas-
ballase contro? open.

After you have pumped condensable vapours, you
can (if necessary) decontaminate the oil; use the
procedure in Section 4.6,

4.6 To decontaminate the cil

The oil in the pump should be clear, If the ofl Is
cloudy or discoloured, it is contaminated with
process vapours. Use the foliowing procedure to
decontaminate the oil:

1. Look at the condition of the oif in the ofl sight-
glass (Figure 1, item 12). If the ofl Is cloudy or
discoloured, eontinue with the pracedure at
Step 2 below.

2. -Close the vacuum system isolation-valve.
3. Turn the gas-ballast control fully antl-clockwise.

4, Operate the pump until the of} is clear.
4.7 Unattended operation

The pump is dasigned for unattended opetation
under the normal operating conditions specified in
Section 2.1. However, we recommend that you
check the pump at a regufar interval of not mare
than 14 days; checic the pump more frequently i you
pump high volumes of gas or if you operate the
purnp with the gas-ballast control open.

Issue |

Single-phase motors are cooled by internal fans.
These motors have a thermal overload device.
When the motor is too hot, the thermal overload
device switches off the pump. The thermat overioad
device has an automatic reset; when the motor
cools down, the device resets and the motor wil
restart,

When you checlk the pump, make sure that the
pump is not going through a repetitive cycle of
thermal overload failures and automatic resets, ¥
necessary reduce the thermal Joad from the pumped
gases, to prevent overheating of the pump.

4.8 Shut-down

Note:  If the gas-baflast control is aben and the pump
is switched off for any reason, the pump drive
shaft may rotate in the reverse direction,
causing a system pressure rise. To prevent this,
use a gas-ballost control valve (refer to
Section 7.3.14}.

Ve recommend, as described in the procedure
below, that you decontaminate the oit before you
shut down the pump; this will prevent damage to the
pump by the contaminates in the oil.

1. Refer to Section 4.6 and decontaminate the ofl,
as regufred,

2, Close the vacuum system isalation-valve (if not
already closed).

3. Close gas-ballast {that Is, turn the gas-balfast
centrol clockwise),

4. Switch off the electrical supply to the pump.
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5 MAINTENANCE

5.1 Safety information
L WARNING

Obey the safety instructions given' :
. Below and take note of appropriate..

" precadtions. If you do not;, you can’:
‘Cause fnjury to'peaple and damage to:
R o equipmen i

* A suitably trained and supervised technician
must maintain the pump,

Ensure that the maintenance technlician Is
familiar with the safety procedures which
relate to the pump-cii and the products
processed by the pumping-system,

Allow the pump to cool to a safe temperature
before you start maintenance work,

Isolate the pump and other components in
the pumping system from the electrical supply
so that they can not be operated accidentally.

pump rotation direction if the electricat
supply has been disconnected.

« Do not reuse 'O’ rings and seals If they are
damaged,

The pump and its ofl will be contaminated
with the process chemieals that have been
pumped during operation. Ensure that the
pump is decontaminated before maintenance
and that you take adequate precautions to
#  protect people from the effects of dangercus
substances if contamination has occurred.

Jun 03

Leak-test the system after maintenance work
is complete i you have connected or
disconnected any vacuum: or exhaust joints;
seal any leaks found.

After maintenance is completed, recheck the -

* Do not touch or inhale the thermal
breakdown products of fluorinated materials
which may be present if the pump has been
heated to 260 °C and above. These
breakdown products are very dangerous,
Fluorinated materials in the pump may include
olls, greases and seals. The pump may have
overheated If It was misused, if it mal-
functioned or i it was in a fire, BOC Edwards
Material Safety Drata sheets for fluorinated
materials used in the pump are available on
request: contact your supplier or BOC
Edwards.

52 Maintenance plan

The plan shown In Table @ {page 24) details the
routine maintenance operations necessary to
maintain the pump In normal use. Instructions for
each operation are given in the section shown,

Moare frequent maintenance may be required if the
pump is used to process corrosive or abrasive gases
and vapours; in these circumstances, we
recommend that you replace the pump seals every
year, I necessary, adjust the maintenance plan
according to your experience.

When you maintain the pump, use BOC Edwards
spares and maintenance kics; thase contaln all of the
componeats necessary to complete maintenance
operations successfully. The ltem Numbers of the
spares and kits are given in Section 7.2.

Examine the condition of any external 2ccessaries,
filkers or traps (if fitted) when you maintain the
pump. Refer to the instructions suppiied with the
accessories for the necessary maintenance
procedures.
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Operation Frequency Refer to Section
Check the of favel As required; at Jeast monthly 53
Replace the pump oit Every 3000 hours of operation 54
Inspect and clean the inlet filter Every oil change 5.5
Clean or replace the gas-ballast fiiter Every oll change 5.6
Clean the motor fan-cover and enclosure Yearly 57
Clean and overhauwl the pump Every 15000 hours of operation 58
Fit new blades Every 30000 hours of operation 59
Test the motor condition Every 15000 hours of operation 510

5.3

Table @ - Maintenance plan

Check the oit level

Nate:  If required, you can check the oil-devel while the

pump Is aperating , however you must switch
off the pump and isolate the pump and other
components in the pumping system from the
electrical supply before you pour oil into the
bump.

Refer to Figure 1 for the items in brackets.

1.

Issue |

Check that the cil-level in the oil sight-gfass (12}
is between the MAX and MIN level marks on
the bezel of the sight-glass.

If the oil-level is near to or below the MIN level
mark, remove the oil filler-plug (1) and pour
more oil into the reservoir until the oif reaches
the MAX level mark. If the oilleve! goes above
the MAX mark, remove the ofl drain-plug (11)
and drain the excess oil from the pump. Refit
the oil fller-plug.

i the oif Is contaminated, drain and refifl the
pump with clean oil as described in Section 5.4,

5.4 Replace the oil
Refer to Figure 1 for the items in brackets.

1. Operate the pump for approximately ten
minutes ta warm the off, then switch off the
pump. (This lowers the viscosity of the oil and
allows the off to be drained from the pump
more easily),

2. Isolate the pump from your electrical supply
and disconnect It frem your vacuum system,

3. Remove the ofl filler-piug {1).

4. Place a suitable block under the pump -motor
to tllt the pump and place a suitable container
under the oll drain-plug (gravity drain} (11).
Remove the oil drain-plug and allow the ofl to
drain into the container,

3. Ifthe oil is dirty or contaminated:

* Replace the oil-filier plug and pour clean oil
Into the pump,

* Recannect the pump to the electrical supply
and operate the pump for about 5 to 10
minutes.

* Disconnect the pump from the electrical
supply, remove the ol filler-plug and alfow the
oi! to drain out of the pump.

* Repeat this step until the cil reservair is clean,
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6. Refit the oil drain-plug, remove the block and 55 Inspect and clean the inlet-fifcer
reconnect the pump to your vacyum system,

Refer to Figure 10,
7. FiHl a suitable container with clean ofl and pour

the oll inte the filler hole untl the oil-level 1. Unscrew the inlet adaptor (1) and remove the
reaches the MAX level mark on the beze! of the 'O ring (2), circlip (3) and Inlet-Flter {4).
oil sight-glass {12).

2. Wash the filter In a suitable cleaning solution.

8. Allow a few minutes for the oil to drain into the Allow the filter to dry.

pump. If necessary, add more oll, Refit the oil
filler-plug, 3. Refit the inlet-filter (4}, circlip (3), 'O ring (2)

and Inlet adapzor {1).

k4
>
Z
e
1]
2
>
Z
0
m

AP{20521A

inlet adaptor
'O ring
Circlip
Inlet-flter

Ll ol

Figure 10 - Removelreplace the inlet fitter
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L¥ Clean the gas-ballast filter

Note:  You may have removed the gos-ballast filter to
connect g gas supply or valve to the gas-ballast
infet.

Refer to Figure 11,

1. Remove the retalner circlip (3).

2. Remove the protective wire mesh (2) and filter
elements ().

3. Wash the wire mesh and filter in a suitable
cleaning solution. Allow the wire mesh and filter
to dry before replacing tham in the pump.

4, Refit the wire mesh (2) and filter element {1) in
the adaptor plate housing and retain with the
retainer circilp (3).

1. Filter element
2, Wire mesh
3. Retainer circlip

57 Clean the motor fan-cover ard
enclosure

if the motor fan-cover and enclosure are not kept
clean, the air-flow over the motor can be restricted
and the pump may overheat.

1. Switch off the pump and disconnect it from the
electrical supply.

2. Use a dry cloth and a brush to remove dirt and
deposits from the fan-cover and enclosure,

5.8 Clean and overhau the pump

Clean and overhawd the pump as described in the
Instructions supplied with the clean and overhaul kit
(see Section 7.2).

APIPOS4A

Figure 11 - Remove/replace the gas-baliast filter
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5.9 Fit new blades 5.41.2 The pump fails to achleve specified
porformance {failure to reach
Fit new blades to the pump as described in the ultimate vacuuin)
instructions supplied with the blade lit (see’
Section 7.2). « Your measuring technique or gauge is
unsuitable,
5,10 Test the motor condition . _ >
* Thereis a leak in the external vacuum system, o
Test the earth {ground) continuity and the insulaticn * The gas-baliast control is open, 3
Ir'esistance of. the pump-n?ottl:r, In accordance W.'Ith + The olldevel is too low. g
ocal regulations for periodic testing of electrical Y
equipment, We recommend that: * You have filled the pump with the wrong type =
of oll. e}
m

* Earth {ground) continuity is < 0.1 Q
= The oif is contaminated,

» Insulation resistance is > 10 MG, )
* Fhe pump has not primed.

If the motor fails these tests, you must replace the * The vacuum fittings are dirty.
moter,

* The inlet-filter is biccked,
511 Fault finding * The pump has not warmed up,

* The motor shaft rotates in the wrong

A list of fault conditions and their possible causes is
direction (three-phase motors only).

provided in the following sections to assist you in

basic fault-finding
e fatindng 5413 The pump is noisy

If you are unable to rectify a fault when you use this

guide, cali your supplier or your nearest BOC

Edwards Service Centre for advice, * The coupling and fan assembly are poarly
adjusted.

* The motor fan-cover is damaged.

5.14.1 The pump has failed to start
pump = The motor coupling is loose.

* The electrica supply fuse has failed, * The motor bearings are worn.
* The maotor Is Incorrectly wired. * The oil is contaminated with solid particles.
» The operating veltage does not match that of * One of the pump blades Is sticking,

the motor.

# + The exhaust filter or exhaust line is blocked.
* The oil temperature Is befow 13 °C,
* The oll is too viscous.
* The oil is contaminated,

= The pump is seized after Jong storage, or has
heen left . to stand after pumping
contaminants.

* The motor is fauity.
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5114 The Pump surface temperature is
above 100 °C

* The ambient temperature is too high.

* The cooling-air supply is insufficient or Is too
hot,

ety

* The cooling-air supply is blocked,
* The electrizal supply votage is too high,
* The exhaust filter or exhaust line is blocked,

* The oil-level is tao low,

4
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* The pump is filled with the wrong type of oil,

= The ofl is contaminated,

At W E 3W i NE

* The pracess gas is too hot, or the throughput
Is too high,

5.44.5 The vacuum is not maintained after
the pump Is switchad off

* The gas-ballast controf is open.
* 'O ring{s) are damaged or missing,
* The shaft seals have deteriorated,

5.11.6 The Pumping speed is poor

* The connecting pipelines are teo small In
diameter,

» The connecting pipelines are too long.
* The inlet-filter is blocked,

5417 Thereisan external oil leak

) * The oll purnp shaft seal is worn or damaged,
P

* The oil box gasket has deteriorated,

* There Is an ol leak from gas-ballast control,

* There is an oll feak from the drain-plug,

fssue |
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E2M28 and E2M30 Rotary Yacuum Pumps

6 STORAGE AND
DISPOSAL

5.1 Storage

Note:  If you will store g new bump In conditions of
high hursidity, remove the pump from its
cardboard packaging bex; dispose of the box
(refer to Section 6.2),

Use the following procedure to store the pump:

1. Shut-down the
Sectlon 4,8,

pump  as  deseribed in

2. Disconnect the pump from the electrical supply.

3, Purge your vacuum system and the pump with
dry nitrogen and discennect the pump from
Yaur vacuum system,

4. Repiace the off as described in Section 5.4.

5. Place and secure protective covers over the
ialet and outlet.posts,

6. Store the pump In cool, dry conditions untif
required for use.

When required, prepare and install the puUmp as
described in Section 3, i the pump has been stored
for more than a year, before you install the pump
you must clean and overhaul it as described In the
instructions supplied with the clean and overhaul kit,

fun 03
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6.2 Disposal

Dispose of the pump, the oil and any compaonents
removed from the pump safely in accordance with
all local and national safety and environmental
requirements,

Take particular care with the following:

* Components which have come into contact
with the pump oil,

= Components which have been contaminated

- with dangercus process substances,

Do not incinerate flusroelastomer seals and 'Q'
rings.
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LE7 BOC EDWARDS

E2ZM28 and E2M30 Rotary Yacuum Pumps

7 SPARES AND 7.2 Spares
ACCESSQRIES

The maintenance kits listed in Table 16 contain aj
the parts you will need to maintain your pump, T

7.1 Introduction maintenance kits also include Instructions for ¢

w use of the kits,
= BOC Edwards products, spares and accessorles are
o ; available from BOC Edwards companies in Belgium, Use the Clean and Overhaul Kit for rous
= ﬁ Brazfl, China, France, Germany, lsrael, Italy, Japan, maintenance operations, Use the Blade Kit toget
ﬂ > Korea, Singapore, United Kingdom, USA and a with the Clean and Overhaul Kit when you m
> > world-wide network of distributors, The majority renew the biade assembly in the rotary pump,
F ) of these centres emplay Service Engineers who have
> s undergone comprehensive BOC Edwards training 7.2 Accessories
:! 0O courses,
O £y A range of accessories Is avallable for the E2M28 &
Zz m Order spare parts and accessories from your E2M30 pumps, as shown in Figure 12.
i nearest BOC Edwards company or distributor,
0 When you order, state for each part required: The accessories are briefly described In
= 4
=4 following sections, Refer to Table 11 for the ke
m * Moded and ftem Number of yousr equipment Nurmbers of these accessorles.
= Serial number
* ftem Number and description of part.
: Spare Item Number
Clean and Overhaul Kit A373-01-131
Bade Kit A373-1-135
Ultragrade il {4 litres) H110-25-013
Cagacitor Kit, 100/200 V, 1-phase motor A305-91-800
Table 10 - Spares item Numbers
Spare Item Number
ITO20K inlet Catchpot A441-10.000
ITF20K inlet Dust Filter A442-15-000
P ITD20K Inlet Desiceant Trap A445-10-000
’ ITC20K intet Chemleal Trap A444-10-000
EMF30 Qutlet Mist Filter A462-33-0G00
PV25EK Valve: 200/240 V, 1-phase, 50/60 Hz C413-01-000
PY25EK Valve: 1107127 V, 1-phase, 50/60 Hz C413-03-000
FEL20K Foreline Trap A133.05-000
Vibration Isolators {pack of four) A248-01.412
ODE %/, il Drain Extension AS505-03-000
Pump Infet Adaptor C105-20-201
Flexibie Bellows . C105-11-670
Pump Outlet Adaptor C105-01-414
Gas Balast Banjo Elbow Assembly A500-06-003
Gas Ballast Valve: 110 V, 50/60 Hz AS500-06-984
Gas Ballast Vaive: 240 V, 50/60 Hz A500-06-930

Table 11 - Accessory Item Numbers
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1. inlet Catchpot
2. Inlet Dust Filter

3. Inlet Desiceant Trap

4. Inlet Chemical Trap

5. Gas Ballast Valye

6. Banjo/Elbow Assembly

7. Solenoid operatad pipeline valve
8. Foreline Trap

9. Outlet Mist Filter

10, NWV25 Adaptor

11. Vibration isolators

12, O Drain Extension

Figure 12 « Accessories
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L2 BOC EDWARDS

E2M28 and E2M30 Rotary Vacuum Pumps

T.3.1  Inlet Catchpot

TFhe Inlet Catchpot traps any liquid droplets and
prevents their entry into the pump.

7.3.2  lInlet Dust Filter

The Inlet Dust Filter protects the pump against
abrasive dust.

7.3.3  Inlet Desiccant Trap

Use a Desiceant Trap when you pump limited
quantities of water vapour at high pumping speeds
te a low vapour pressure.

7.3.4  inlet Chemical Trap

The Inlet Chemical Trap protects the pump against
chemically active gases.

7.3.5  Qutlet Mist Filter

The Qutlet Mist Filter separates and traps oil
droplets in the pump outlet to prevent oil mist
discharge. The Mist Filear is supplied with an adaptor
to connect it to the pump outlet,

7.3.6  Solenold Operated Fipeline Valve

Fit the Pipeline Vaive between your vacuum system
and the pump inlet to provide additional system
protection when the pump is switched off,

7.3.7 Foreline Trap
Use a Foreline Trap on a tlean pumping system to
prevent back-migration of rotary pump oil vapour
into your vacuiem system,

7.3.8  Vibration lsolators

The Vibration Isolators reduce transmission

vibration and neise when the pump is floor or frame..

mounted and help to reduce straln when the
mountlag area Is uneven,

lssue ]

7.3.2 Oil Drain Extension

fIt the Qil Drain Extension between the oil drain
port on the pump and the oll drain-plug to make the
drafnage of oii from the pump easier.

7.3.16  Pump Inlet Adaptor

This is an NW25 to 28 mm bore tube adaptor,
supplied with connection hardware. Attach this
adaptor to the NW25 pump-iniet to connect 28 mm
bore plastic or rubber tube,

7.3.11 Flexible Beliows

Use Flexible Bellows to connect the pump-inlet to
your vacuum system. YWe recommend that you use
beliows when you use Vibration Isolators,

7.3.42 Pump Outlet Adaptor

This is a 3/ inch BSP ta NW?25 adaptor. Use this
adpator when you remove the hose adaptor
supplied fitted to the pump cutiet to adapt the 3/,
inch BSP thread to NW25 pump inlet.

7.3.43 Gas Bailast Banjo/Ehow Assembly

Use this 3/ inch BSP assembly when a remots ballast
supply, or gas ballast valve, is fitted.

7.3.14 (as Ballast Valve

Use this to control the gas-baliast remotely. You will
alse need the Gas Ballast Banjo/Elbow Assembly
(see Sectlon 7.3.13) when you fit this accessory.
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77 BOC EDWARDS Form HS1
Return of BOC Edwards Equipment - Procedure

INTRODUCTION

Before you return Your equipment you must warn BOC Edwards if the substances you used (and
produced) in the equipment can be dangerous. This information is fundamental to the safety of our
Service Centre employees and will determine the procedures employed to service your equipment,
Complete the Declaration (H52) and send it to BOC Edwards before You dispatch the
equipment. Itis fmportant to note that this declaration is for BOC Edwards internal use only, and
has no relationship to loca, rational or International transportation safety or enpvironmental
requirements. As the person offering the equipment for shipment, it is your responsibility to ensure
compliance with applicable laws,

GUIDELINES

* Your eguipment is ‘uncontaminated' if It has not been used, or if it has only been used with
substances that are not dangerousfhazardous, Your equipment is 'contaminated' If it has been
used with any dangerousfhazardous substances,

* Hyour equipment has been used with radioactive substances, you must decontaminate it before you
return it to BOC Edwards. You must send independent proof of decontamination c(‘_\'crr example a
certificate of analysis) to BOC Edwards with the Declaration {HS2). Phone BOC Edwards for
advice.

* I your equipment is contaminated, you must either:

* Remove alf traces of contamination {to the satisfaction of the laws governing the transportation
of dangerous/hazardous substances),

*  Or, properly classify the hazard, mark, manifest and ship the equipment in accordance with the
applicabie faws governing the shipment of centaminated/hazardous materials,

Note: Some contaminated equipment may not be suitable for shipment as airfreight.
PROCEDURE

1, Contact BOC Edwards and obezin a Return Authorisation Number for your equipment,

2. Complete the Return of BOC Edwards Equipment - Declaration (HS2).

K thg equipment is contaminated, you must contact yeur transporter to ensure that You properly

4. Remove all traces of dangerous gases: pass an inert gas through the equipment and any accessories
that wilf be returned to BOC Edwards., VWhere possible, drain all fluids and lubricants from the

5. Disconnect all accessories from the equipment.

6. Seal up all of the equipment’s Inlets and outlets {including those where accessories were attached)
with blanking flanges or, for uncontaminated equipment, with heavy gauge tape.

7. Seal the equipment in a thick polythene/polyethylene bag or sheet,

8. If the equipment is large, strap the equipment and its accessories to a wooden pallet, if the
equipment is too smail to be strapped to a pallet, pack it In 2 suitable strong box.

9. Fax or posta copy of the Declaration (HS2) to BOC Edwards. The Declaration must arrive before
the equipment.

10. Give a copy of the Declaration {HS2) to the transporter. You must teli your transporter if the
equipment is contaminated,

11. Seal the original Declaration in a suitable envelope; attach the envelope securely to the outside of
the equipment package, in a clear weatherproof bag,
WRITE YOUR RETURN AUTHORISATION NUMBER CLEARLY ON THE
OUTSIDE OF THE ENVELOPE OR ON THE OUTSIDE OF THE EQUIPMENT
PACKAGE,




ANIAINDI HONS NAR LTy NOA

RO43F 3DIAaY HO4 SQUYMAI 209 LIVINOD LS NOA CoN O s3a fages pue yyesy uewny o snorabuecy
UOneURLEILOZaR JO 400 1d Spinosy . Con s . anpoe Aresjfiojog
Wwewdinbs sy Jleunelooa] . T on 7 s34 (L @0y 205 SAA ) SAldEOIDEY

:nok ssajun 'S93UBISGNS BAIROIDEL UUM paTeuRUEILOD
S ey wawdinba Lue jo Alannap 1deose 10u Hin splempy g ;L 0N

BT YIIYM seoueysqns oy Pasodxa usag wawdinbe sey

OO NI SIONVLISENS 2 NOJLDOTS . .

waLudinby ususoeday
40 Jequuinp fewisg vuonsg olog O N ¢ tonass a1 o9 I s34

;ﬁmm auney ¢ PIIRIado 10 paysey ‘pasn usaq eLudinbs ay) seyy
$s200.4y i’!”f’f&aE:Z 1elag
1Rquny @ausuyey joo| e A3quinp uey

A1aYIIddy 4t Sluep wasAgauswdinby

LNININDI L NOILDTS -

waidinba 1ok winyes nok 810199 spUemp] 0g o1 Wio! siy3 puag .

suonsanb Aue aney nofk y BJIADE UBIGE O pur Jequny ucnesuoyIny uimeay e uiego o1 Spiemp3 HOG 10mue)

Honerepacy siyy sxejduos nok 84019 (ISH) 8JNPaR0.y - Jusuidinby SPJeMP3 H(0Q 4o ummiey aup peay .

uonelesaq siy1 Medwios nok 8J0jeq atudinbs auy ) Pasnpo.d pue pasn usag BABY UMM S30UEISORS By Jo 1€ moqe amouy

- asnw nog,

uone.ea( - Juswidinby SPIemp3 H0g Jo uinjay

Haguinpy) uonesuoyiny wimay

ZSH wuoy e




R W | MY

e E R Rl A T R WSS
‘uonetlop Aue

N ‘wLioy siyy 3no ad aseald atopN
"(LSH) @4npasouq - wawdinby SPEMPY D09 JO UINIZY U3 P00} SABY | pUB
PISULAA 10U SARY | "UONEIRISE(T SILY U] UOIBLUIOMI @)8in0de payjddns assy | pue Annbus sjqeucsea. apew saey ]

[ ensg| (g

lequmnu auoydata |

Kssnlap Wwawdinbe jo aleg

‘s5aUppe Jnok july
:uonesiuebao anok juLy
“9LUBL NoK JuRg

=apn gol anok Jurg

o NOILVHV1O3d 's NOILO3S

JOquINU 210AU $ Jaliddns syl anb .

i woywawdinbe et Angnokpipoym . e Quelsem e ABY nok )y

uonaunyew Jo swoldwks pue uimas 10 uoseay

- NOLLYIWIOANI NINLIY % NOILDIS

JOGUIAS
ool SLUBY SIUEISQNG

aunsodxa 10 Yes| {-012 ‘sano|b aangsno.d asn ‘ejdwexs Jay)

‘Inds e ssye paumbau uonoy pa.inbay suonpnesaly

o SINANDINDE AHL HLIM LOYINOD NI SIONVLSENS 40 LSITE NOLLOTS -

rp v Rt I A IR




UNITED KINGDOM CANADA ISRAEL

CORPORATE HEADOUARTERS BOC EDWARDS EDWARDS ISRABL VAGUM LTp,
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