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iXH and pXH Dry Pumping Systems
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Booster 5ize TMS System Exhaust Seals Pump
Motor
Low Voltage High Voltage || | 0 = Standard O=r O=r
1 =T-Variant 1 = Standard T=r1 0 = Hone
0 = None A= None 2 = T-Variant without 2 =Standard | |1 =4.5 kW
1 = 600G B = 6000 + heated check valve, 2=7.5kw
2= C=r boaster 2=71 I=11 kW
3=1200 D= 1200 ¥=r 3 = Standard with
4 =1800 E=1200 4d=r check valve,
5= 3000 F = 3000 B=r h
&= 4500 G = 4500
7 = 4000 H = &000 Gas Module Booster
Motor
Dry Pump " 0 = Mone (pkH) 6 = 5ingle Mode +
1 = Loadlock {44 sim flow) 0 = Mone
Standard Harsh {4 stm flow) 1=1.9kw
2= 5ingle Mode: 7 = Single Mode + 2 =45 kKW
0 =Mone {pXH] A =100 {44 slm flow) {95 slm flow) I=7.5 kW
1=100 B =700 3 = Single Mode 8 = Single Mode + 4=
=700 C =300 {96 slm flow) (133 slm flow)
3 =300 0= 450 4 = %ingle Mode 9 = Single Mode +
= 2 {133 slm flow) (204 sl flows) =
; i £ =300 S = Single Mode A = Multi Mode ig:f:‘“r;s
&= {204 slm flow) {44 stm flow)
T=r B = Multi Mode e Ty
{26 5m fiow) 1 = Application Specific
k=Ml tode 2 = Application Specific
g Téf;:{'ﬂgg"" 3 = Application Specific
tiﬂ;i < flow) 4 = Application Specific
§ = Application Specific

Where r = reserved for future use

6 = Application Specific
¥ = Application Specific
8 = Application Specific
9 = Application Specific




1XL Dry Pumping Systems
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Where r = reserved for future use

Booster 5Size THS System Exhaust Seals [Pump
Motor

Low Voltage  High Voltage 0 = Standard O=r O=r

=71 1 =5tandard ]T =T 0 = Mone
0 = Kone A = Hone without 2 =5Standard ||1 = 4.5 kW
T=r B=r check valve, 3 =EE5 2=T.5 KW
=7 C=r 2=r1 3=11 kW
i=r D=r 3=r
4 = 1800 E=1200
5 = 3000 F = 3000

Gas Module Eoosier

Motor

Ory Pump [—— |0 = Nane

1 ='Loadiock {4 sim flow} 0 = Mons
0 = None =1 =7
= 3=r 2= 4.5 kW
=1 4=r 3= 7.5 KW
3=250 q=s
4=r
5.=500
& =750
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Declaration of Conformity

‘We, Edwards Limited,
Crawdey Business Quarter,
Manor Royal,
Crawley,
Wast Suss=e RH10 LW, LK

declare under our sole responsibility, as manufacturer and person within the EU authorised to assemble the
technical file, that the product{s)

Low Volt Systems High Volt Systems

(200 - 230} (380 - 460V}
XHI0D0 ACC0cy2 1000 ACA Ty 1000
H200H A 0By 22000 ACARQy 22000
iH&10 ACT10cy2 1100 ACBADy21100
iXH1210 ACI0eey21200 ACCH0xy21200
iNHIZ10H ACIADy 22200 ACDAGRy 22200
XHIZ10HT ACIAxy22200 ACDATxy 22200
XHIZZ0H AC3B0xy22200 ACDBCey22200
DAHIZZ0HT AC3IBxyI2200 ACDB1xy22200
HIZ20HTX ACIBTay 22200 ACDBZoy 22300
iXH1820 AC420y 22300 ACE?boy 22700
iXHI8Z0H AC4BOxy 22200 ACEBDy 22200
HHI1820T AC42 1022200 ACEZ 15y 22200

Wherex=1,2,3, 4,5 6 7.8, 9, A B, Cor ['depending on gas module typs
Where y=1 means ‘'no check valve' and y=3 maans ‘check valve supplied

to which this declaration relates is in conformity with the following standard{s) or other normative dooument(s):

EM102-: 1997 Compressor and Vacuum Pumps Safety Requirements; Part 2 - Vaouum Pumps.
EN&1010-1z 2040 tafety Reguirements for Electrical Equipment for Measurement, Control and
Laboratory Use; Part { - General Reguirements.
EM 613276-1; 2004 Electrical equipment for meassrement, control and laboratory use -
EMC reguirements {Indistrial Location mmunity - Class A Emissions)
EM50581:2012 Technical Documentation for the Assessment of Electrical and Electrenic Products

with respect to the Restriction of Hazardous Substances
AMHSIUL 61010-1 and CAN/CSA-CZ2.2 No. 61010-1, 27" Edition July 12, 2004, including revision Judy 27, 2005 -
Safety Regquirements for Electrical Eguipment for Measurement, Control and Laboratory Use, Part 1: General
Regquirements
SEMI 52-0709 - Environmental, Health, and Safety Guideline for Semiconductor Manufacturing Equipment

when installed in acoordance with the instruction manual suppiied with the pump, following the provisions of:

2006495 FEC Low Yoltage Directwve.

2004 F108/EC Electromagnetic Compatibility Directive.

2006 42 /EC Machinery Safety Directive.

204 f6RELE Restriction of Certain Hazardous Substances {RoH5} Directive

¥ i e. The product(z) contain less than - 0. 1wk for hexavalent chromium, lead, merciry, PBE and PEDE; 0.0Twi®
for cadrmmium - in homogensous maberials (subject to the exemptions allowed by the Directive). The RoHS
Directive does not legaily aoply to industriaol vecunm equipment watil July 2079 (July 2007 for instrumenits).

mote: This decloration covers ail product zerial numbers from the date this Declorotion wos signed

onvards.
M Wiﬁ 22.40.2013, Burgess Hill
Mr Mark Hope, Global T&hm’cﬁ.‘ Lupport Mangger Date and Ploce

This product has been manufactured under a guelity system certified fo I509001: 2008

PR00-02-320 ks



Declaration of Conformity

. Edwards Limited,

Crawley Business Quarter

Manar Royal,
Crawdey,

West Sussex RH10 LW, UK

declare under our sole responsibility, as manufacturer and person within the EU authorised to assemble the
technical file, that the productis)

i¥H3030
i¥HI030T
TXHI030TX
XHI045H
THH4545HT
THH4545HT
THHE045H
XHA045H
XHA045HT
TXH450H
pXH4500
nXH4500
p¥HE000
L5000
THL500R

Low ¥olt Sy=tems

High Voit Systems

(200-230V) (380-460V)
ACS300y 22300 ACF30xy22300
ACE3xy27300 ACF34xy22300
ATS32xy22300 ACF32%y22300
AC3D0oy23310 ACFDOy23310
ACHD1xy23300 ACGD1y23300
: ACGOME1Z3390
ACTDOxy23300 ACHDy 23300
ACTDOZ123340 ACHDOZ123310
ATTDxy 23200 ACHD ;23200
ACODOxy23000 ACADD: 22000
ACA000420200 ACGO00120300
£ ACGO00120340
ACTOO0120300 ACHO00120200
A5450zy23300 ASES0y23300
A5550zy23300 ASFS0zy23300

Wherex=1,2,3, 4,5, 6,7, 8.9 A B CorD depending on sas module type
‘Where v = 1 means 'no check valve' and v=3 means 'check valve supplied'
Wherez =1, 2, 3, 5, & or B depending on gas module type for L

to which this declaration relates is in conformity with the following standardis}
or other normative documentis)

EN10¥2-2: 1997
ENB1010-1: 2010

EH 61326-1: 2005

ENS05E1:2012

Compressor and Vacwum Pumips Safety Requirements. Part 2 - Vacuum Pumps

LSafety Reguiremsents for Electrical Equipment for Measurement, Control and Laboratory
Use. Part | - General Requiremsents.

Electrical eguipment for measurement, control and laboratory use - EMC  reguirements
{industrial Location Immunity - Class A Emnissions)

Techmcal Documentation for the Assessment of Electrical and Electromic Products

with respect to the Restriction of Hazardous Substances

ANSHAUL 610401 and CAN/CSA-C22.2 Mo, £1010-1, 27° Edition July 12, 2004, including revision July 22, 2005 -
Safety Requirements for Electrical Eguipment for Measwrement, Control and Laboratory Use, Part 1: General

Reguirements

SEMI 52-070% - Environmental, Health, and Safety Guideline for Semiconductor Manufacturing Eqguipment

when installed in accordance with the instruction manual supplied with the pemp,

following the provisions of:

2006/957EC
2004/108/EC
200642 7EC
2011 /65 7EL®

Low Voltage Directive

Electromagnetic Compatibility Directive

Machinery Safety Directive

Restriction of Certain Hazardous Substances (RoH5) Directive

ti.e. The productfs) contain (ess than - 0. twi® for hexmvalent chromium, leocd, mercury, PEE gnd PEDE; 0.07wi% for
codmiwm - in homogeneous materials (subject to the exemptions allowed by the Directive). The RoHE Directive does
not feeally gpply bo industriol vecuuwm equipmrent until July 20719 (Jely 2077 for insbruments).

22 10.2013, Burgess Hill

Note: This decloratian rnvera ol product serial nuombers from the date this Decloration was signed omaards.

Ma

Mr Mork Hope, Globai ﬂ-chnical' Support Monager

Liate and Place

Thiz product has been manufactured under a guality system certified to 1309007:2008

PRO0D-02 720 lssue K
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Declaration of Conformity

We, Edwards Limited,
Crawley Business Quarter,
Manor Royal,
Crawley,
West Sussex, RHI10%LW, UK

declare under our sole responsibility, as manufacturer and person within the EU authorised to assemble the
technical file, that the product(s)

Low volt Systems High Yoit Systems

(200-230V) (380-460V)
iXH500H ACOEDy 23000 ACAERy 23000
iXH3D50H ACSEMy23310 ACFEQxy23390
NH3ID50HTE ACSEZy23300 ACFEZxy23300
TH4550HT MCEETy23300 ACGETxy23300
XH&D50H ACTEoy23300 ACHEDy23300
H&GDS0HT ACTE foy23300 ACHE 1xy23300

Wherex=1,2,3. 4,5, 6, 7,89, A B, CorD depending on gas module type
Where ¥ = 1 means ‘no chedk valve’ and y = 3 means ‘check valve supplied’

to which this declaration relates is in conformity with the following standard(s) or other normnative documentis)

EMI012-2:1996, Al: 1009 Comprassors and Vacoum Pumps. Safety Reguirements.
Part 2 - Wacuwm Pumps.

EM&T040-9: 2070 Lafery Reguirements for Electrical Equipment for Measurement,
Control and Laboratory Use. Part 1 - General Requirements.

EM 61326-1: 2006 Electrical equipment for measurement, control and laboratory

Use - EMC requirements. (Indwstrial Location Immunity
- Class A Emissions)

ER5OREY: 2012 Technical Documentation for the Assezsment of Blectrical and Electronic Products
with respect to the Restriction of Hazardous Substances

AMSIFUL 61010-1 and CANSESA-C22_ 2 Mo. 61040-1, 2nd Edition July 12, 2004, including revision July 22, 2005 - Safety
Requirements for Electrical Eguipment for Measurement, Control and Laboratory Use - Part 12 General Reguiremsnts

and fulfils all the relevant provisions of

2006 42/EC Machinery Directive

200699/ EC Low Voltage Directive

2004/ 108 /EC Electromagn=tic Compatibility (EMI) Directve

201 /65/ELY Restriction of Certain Hazardous Substances (RoH5) Directive

*i.e. The producti=} contain less tham - 0. Twi® for hexavalent chromium, lead, mercury, PBE and PODE; 0.0Twit® for
cadmium - in homeogeneous maberials (tubject to the exemptlions allowed by the Direchive). The RoHS Directive does
not legoily apply to industrial vocuum equigment uniil July 2019 (July 2017 for irctruments ).

MNote: This declorction covers cil product serial numbers from the date this Decloration was signed onwards.

22102013, Burgess Hill

Mr Mark Hape, Glabal TEEF?.HF'g:'I' Suppart Monaoger Date gnd Place

This product hos been manufectured under a quality system certified Lo JS09001:2008

PRO0-0G-000 lssue



Declaration of Conformity

We, Edwards Limited,
Crawley Business Quarter,
Manor Royal,
Crawdey,
West Sussex RH10 LW, UK

declare under our sole responsibility, as manufacturer and person within the EU authorised to assemble the
technical file, that the product(s)

Low Volt Systems High Vait Sy=tems

(200-230¥) (350-460V)
TELZS0Q AS4300TxIZ00 ASE3001x2300
TELTS0Q AR50 104300 ASESQ01x4300
XLT50R ASSE00 14300 ASFAO01=4300

‘Where x = I means standard booster oilbox evacuation' and »=3 means "external booster oilbox evacuation

to which this declaration relates is in conformity with the following standardis) or other normative document(s)

EN1012-2: 1997 Compressor and Vacuum Pumps Safety Reguirements. Part 2 - Vacuum Pumps

EMA1010-1: 2040 Safety Reguirements for Electrical Equipment for Meazurement, Control and Laboratory
Use. Part 1 - General Reguiremsnts.

EN 61326-1: 2004 Electrical eguipment for measurement, control and laboratory use - EMC  reguirements

{industrial Location Immunity - Class & Emissions)

AMSI/UL 610101 and CAM/CSA-C22 7 Mo, 81010-1, 27° Edition tuly 12, 2004, including revision July 22 2005 -
Safety Reguirements for Electrical Eguipment for Measurement, Control and Laboratory Use, Part 1: General
Reguirements

when installed in accordance with the instruction manual supplied with the pemp,
following the provisions of:

2006/F5F/EC Low Voltage Directive
2004/108/EC Electromagnetic Compatibility Directive
200642 /EC Machinery Safety Directive

Note: This declaration covers all product serial numbers from the date thiz Decloration veas signed omards.

22.10.2013, Burgess Hill
Mr Mark Hope, Giobal TE'EP.‘nr-Eg! Support Manager Dirbe and Flace

This product has been manufaciured under a quality sy=tem certified to 15070072008

200 06620 lssue B



P&0O1-01-100
Issue C Original

The Chinese regulatory reguirement on the Controt of Pollution Caused by Electronic Information Producis Mo, 39
{also known as ‘China RoHY") mandates that manufacturers of certain categories of electronic products sold in China
after 1st March 2007 -

& Mark the product and packaging
& Define the Product’s Environment Protection Use Period (EPUP)

# Provide a Materials Content Declaration.

Product Labels
Product Product Label Meaning
All 1:'E_H-' 14L500 and Indicates toxic or hazardous substance contained in at least

pXH models zu one of the homogeneous materials used for this part is

above the limit requirement in 50/ T11363-2006.

Enviranmental Protection Use Period is 20 years.

Packaging information

Pallet Overshipper Protection Pieces Support Braces

[ 2 A

%W

Recyclable Matural Wood Recyclable Cardboard Recyclable Polypropylens Recyclable Mild 5teel

Environment Protection Use Period (EPUP)
This &5 the pericd in years during which the toxic or hazardous substances or elements contained in this product will
not leak or mutate under normal operating conditions so that the use of such electronic information products will
not result in any severe environmental pollution, anmy bodily injury or damage to any assets.

The Environmmental Protection Use Period is 20 years for this product.

For the purposes of EPUP, normal operating conditions are considered to be use In accordance with the product’s
instruction manual.

Materials Content Declaration for all iXH, iXL & pXH models

LD 240010

Toxic or Hazardous Substances and Elements
Fart name . . Hexavalent Foly brominated Paby brominated
Lead (Fh} | mercury (Mg} | Cadmivm (Cd} | oo e jvin | biphenyis (Pes) | diphenyl ethers (PeoE)

motor (mechanical

Sonster] (¥} a o a 0 o
Motor {pump) o o o o o o
Pusmip & Enosher a a o 4} a O
Electronics and Controts o a X a a o
Cooling System o ol o a ol o
Purge system o o o o o o

O: Indicates that this toxic or hazardous substance contained & all of the homogenenus materials for this part 1= below the imit reguirement tn
1 T11363-2006.

X indicakes that this towic or hazardous substance contained in at least one of the homogeneous materials uEad for this part is above the limit
requirsment in SLT11363-2006.
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Appendix A1 Pump display terminal .. ... i
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Appendix A2 Troubleshooting
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A2 1.2
A2
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A2
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. 14561-00-880 Issue C

1 Introduction

1.1 Scope and definitions

Thiz manual provides installation, operation and maintenance instructions for the Edwards iXH, 14l and pXH dry
pumping systems. You must use your pumping system as specified in this manual otherwise the protection provided
by the equipment may be impaired.

Read this manual before wou install and operate your pump. Important safety information is highlighted as WARKING
and CAUTION instructions; you must obey these instructions. The use of WARNINGS gnd CAUTIONS is defined below.

WARNING
Warnings are given where failure to observe the instruction could result in injury or death to
people.

CAUTION

Cautions are given where failure to obsarve the instruction could result in damage to the eguipment, associated
equipment and/or process.

The units throughout this manual conform to the SI international system of units of measurement.

The following warning labels are on the pump:

Waming - Maximum angle between

Warning - Refer to accompanying documentation. naired slings

Warning - Hot surfaces. Protective earth (ground).

Warning - Risk of electric shock. & Warning - Heavy object.

Warming - Moving paris present.

Wamming - use protective eguipment. /_\l RF earth {ground).

020 P b B P>

Fage 1

uoL12NPOo.IIU]|



uoL12NPOo.IU]

M561-00-880 Issue € [ ‘d

The following warnings only appear in this manual:
i:ﬁ ra ‘Warning - Risk of explosion. Warning - pressurised.

Material Safety Data Sheets for chemicals supplied by Edwards can be obtained by contacting Edwards, or on
wivrw edwardsvacuum . .Com.

1.2 Applications

iXH, L and pXH pumping systems are intended for use on the Semiconductor, Solar and FPD processes shown in
Figure 1.

Figure 1 - Applications

ALD
HDP-CVD
Implant Source
Lithography
Load lock
LPCVD
MOCVD

The XL sysiems are intended for use on clean duty applications.

If vou use the system on an application for which it is not suitable, you may invalidate your warranties. | in doubt,
contact Edwards who will advise you as to the suitability of the system for any particular application.

1:3 Description

The iXH dry pump range has been developed to meet the demanding reguirements for process pumping sclutions in
the Semiconductor, Flat Panel and Solar industries. The range sets mew standards for harsh process capability,
retiability and reduced cost of ownership in low footprint packages.

The XL pump range has been developed to meet cyclic loadiock duty applications used in the flat panel and solar
industries.

The pxXH booster systems are not intended for use as stand-alone units. Each system must be backed using a suitable
Edwards dry pump selected to match process and performance specifications.

1.4 Priority of control

The pumping system can be controlled by a number of modules: the front control panel (refer to Figure 2}, a Pump
Display Terminal (PDT), the Edwards System Controller or by the tool through the MicroTIM or one of the serial
interfaces. Cnly one of these can have control of the system at any one time. That is, once one of these has control
of the system, control requests from the others are denied.

In addition ta the control modules listed above, the pXH prosxdmity booster can control or be controlied by the
Edwards backing pump. Contact Edwards formore information on how to control a pXH using an iXH or other Edwards
pumping system.

The PDT indicates who is in control. LEDs are also provided on the rear panel, front panel or POT, which illuminate
to indicate in control'.

Page 2
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1.5 Active utility control

The Active Utility Control {Green Mode) function reduces wtility consumption of the system while on stand-by. The
Green Mode functionality is controlled by the on/off process signal from the Tool Interface Module. Contact Edwards
for advice on application and activation.

Figure Z - The front panel controls

Controlfconnector
identification
EMS button

g

Running LED {green)
Start button

Stop button

Local control butten
Local control LED (green)
Power LED (green)
Warning LED {amber)
Alarm LED {red)

Green Mode LED (green)

PDT (Pump Display Terminal)
connection

41
"‘\

b1
\

.‘r: ."I N‘x . \ g
06000000}

f -
§

7

W B3 W B N e e ke =

/ R
P
@®

= =
)

Figure 3 - Front view of pumping system

Control/connector

e ectitication

i Front panel control
Levelling feet {4 off)

Castors (4 off)

Seismic bracket (4 off if
fitted)

Pumped gas inlet connection
RF Earth {ground) cable
Extraction port

Lifting eyebolts (4 off)

de L2 b

=~ g~

AFTIED

®

Note: 1XH 100, iXH 200H and iXH 610 variants have only fwo ewebolis provided for lifting.

Fage 3
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Figure 4 - The controls/connectors on the rear of the pump

clcle

F

|/-l1|

®6E Q6O

AVED LY

ltem

Control/connector identification

Control/connector identification

b IR+ LB = o I - SE ¥ R (8}

oa

10

Ethernet LAN LED {green)
Ethernet link LED {yellow)
Ethernet connection
Power LED (green)
System interface

Warning LED (vellow)

Running and Alarm LEDs {2 colours,
gither green or red)

Accassory interface
MicroTIM in control LED {green)
EMS interface

1
12

4
15
16
17
18
19

Micro TIM connection [if fitted)

Electrical supply connection

Electrical connector locking
mechanism

Nitrogen purge connection
Cooling water supply connection
Protective earth (ground) stud
Exhausi-gas outlet connection
Cooling water return connection
RF earth {ground) stud
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2 Technical data

2.1 General technical data
Table 1 - General technical data
Characteristics
| tonmhawians | e | et | Do |l foe | suaned | purpie | e g | E2n
(excludes exhaust | packeging) | PTUO™EE) | oy stintet | pump® | thepump’ | {balted) D damater
enclosure]

Units mim kg dE(a) MIT'S kg force kg force M
iXH100 T84 % 370 ¥ 5I6 260 £ T £ 1.5 £ 20 <4 15563 W40 108
THI00H 901 X 390 & BI6 8T <70 < 1.5 < 20 =4 =343 M40 1058
{KH450H 1000 x E17 X 650 455 < 70 £ 1.5 < 20 €10 IS053 MRl 108
TNHE00H §000 x 517 = 660 450 =70 £1.5 < My 10 =083 ien {191
HHE T 74w 3% x TR0 355 L] <15 <20 <4 =000 HWWLD 105

IXHAZ400H T4 3% x TED 413430 Earii ] £1.5 £ 20 <4 150300 LD 108
IXHA Z2OHT 901 X 3F0 X TED 455 - 450 £ 70 £ 1:5 < 20 <4 150700 MWD 101
IXHABZ0FHIT 201 X 3790 x B0 471 - 457 < T £ 1.5 <20 <4 150760 My 105
IXH3030/T FIS X 51T X 6 A7 - 624 £ T £1.5 % 20 £ 10 150760 eb o] 105
1XH3I045H F000 517 x 966 TG 7o £ 1.5 < 20 10 150160 M40 125
1XH3050H 1000 x B17 X 966 B11 T £ 1.5 < 20 €10 15060 M0 108
IKHA545HT F000 x 517 = 566 14 7O £ 1.5 < 10 150200 w40 {191
IHH4550HT 1000 x BT x 556 B4z 0 £ 1.5 <L 20 <10 150200 W40 105
IKHEO4SHIT 1050 ¥ 517 X 946 B&0 - BAE T4 £1.8 L] £ 10 1S0ZEQ LD 108
IXHBOSOHT A0ED X B1T X386 IR Ta £-1:5 2 <10 |S32E0 W40 4.4
PXH4500 MBS X BIT x 51 400 < T 1.5 < £ 10 150200 EEO1a0 -
PRHE000 1086 X 51T X BN 435 £ T £ 1.5 £ 20 £ 10 IS02ED 0160 -
E}'.'LZED{I_ 9092 x 330 £ B30 E1G £ €15 <20 <10 12060 beL s ] 1058
bﬂ_ﬁm 186 X B1T X 366 a0 < 70 £ 1.5 < 20 €10 =OEe0 HNWED 108
XL 5008 1186 x 517 = Baé B74 =70 € 1.5 < My 10 1207 60 HWED 191

elep (edluydal
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Table 1 - General technical data (continued)
Characteristics
ol s s . " . : .
Pump mﬂﬁ:;f;:dth x [MNEM r;m:‘:::h mln Empté;n;: fmszxt:;r;?;h Fufr_ll';;liﬁ't Emnammh; g2 F—m:ﬂf-‘:m
(excludes exhaust | packaging) lzvel at milet pump’ the pump’ {balted) diameter
enclosure)

Lmits T kg dB(a) mms kg force kg force mm
XLTS00 1622 = 517 X 103 71E <70 <15 22 10 IS0 60 HWED 0.
IXL750R 16222 517 x 1031 BT <70 +1.5 2 <i0 IS0A60 HWED 108

_ Combact Egwords for instaliotion drowings
Meosured in loborotory on level concrete surfoces
Table 2 - General technical data

1t=m Description Rating Units
Intended wse Indoor
ambisnt temperature range:

Operating . to4d o

Operating conditions. Bl it s

maximum refative humridity: 80% for temperatures up to 31 *C decreasing linsarly to 50% relative
humidity at 40 °C

waximum operating btde 2000 m
Pollution degree 2 {IEC 6104a}
Paemip, shaft and rotors Cast iron, Stesl

Materials in contact with process gas |Seals FTFE and fluoroelastomer
GEs system statniess steel, alurmimum, brass, PTFE and fluoroslastomer

Degree of protecton provided by
enciosmre

Enclosure protection when installed

IP1D (IECADSZF)
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2.2 Performance data

Table 3 - Performance data

Characteristics
P Typical peak pumping speed shaft ;ﬁm onty) Maximurm continuous inlet pressure

Units mth mbar mhbar

D400 100 <30t 1000 |
INH200H 115 €3 H 07 1000
IHH450H E30 € 32107 1000
IMHE0OH E00 <3x 07 1000°
IXHE40 B4E £5x 107 1000
IXH1 2 40¢H 1025~ 1065 ¢ B A0 1000
IXHAZ20H/T 1200 - 1250 5 5% 107 1000
TXHAB20/HIT 1700 - 1900 £ 5x 107 1000
INH 3030 2750 - 2900 < 5x 107 1000
IXHI045H 3io8 5% 1073 1000°
IHI050H 3100 ¢ Bx 40t 1000
IXH4545HT 4450 <Ex 107 1000°
IXH4550HT 4770 eEx 107 10007
IXHE045HT 5000 < 5200 ¢ B A0 1000
IXHEOS0HT 5000 - 5200 5 5% 107 1000
pXH4500 MLA Lt aliel 1000
pXHA000 Hi A <Hxirs 1000°
IXLZ500 900 < 1x 107 1000°
IXL5000 2450 ¢ 5x 108 10007
iNL500R 3100 <Ex 107 1000°
IXL7S00 2300 £1x107 10007
L750R 3450 & 12107 10007

Speed may be [imited

L timate achieved wher pXH used in conjuncbon with on gppropricte bocking pamp. Plemse confoct Edveerds to discuss youwr applicotion. The paH does not

have a shaft secl purge.

elep (edluydal
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2.3 Loading data

Table £ - Loading data (refer to Figure 5)

Dimension to centre of gravity Load at tevelling foot position

Pump A B C D E 1 2 x 4
units T M mim mim wm kg kg kg k3
TXH100 637 198 165.5 in 280 g0 ] 51 L]
iXHZ00H 214 403 185.5 in 281 T -] =[] &8
iXH450H 724 453 220 427 323 122 112 106 115
1XH500H 324 472 230 427 324 137 115 109 123
THHELD 857 315 165.5 I T4 100 B9 7B &8
TEHA 2400H 857 330 165.5 I 430 122 104 54 108
H4 220HT 214 457 1655 i 430 107 134 120 74
HAB 20T s 400 165.5 in 433 134 127 112 116
IXH30306T B2% 336 230 436 345 183 147 131 154
iMH3045H Fi% 471 215 43T 534 118 183 i 203
iXH3050H 74 405 22 427 524 133 165 174 2197
tXH4545HT 324 422 2205 427 539 238 152 180 214
tXH4550HT 324 1 1.5 27 529 243 135 183 228
TEHEG4EHIT 1004 358 235 4I7 549 T49 177 1454 257
THAD50HT 0os 338 2105 477 539 285 173 168 267
PHHE500 370 450.5 15 438 325 110 55 30 o
PRHG000 390 4I1 2145 435 325 118 75 30 122
IXLZE0G 1038 421 130.5 251 463 154 123 163 154
IXLEODQ 1110 437 249 427 455 2 172 164 202
iXL5008 1110 457 13 427 744 155 165 229
IXLTE00 1547 7305 169 338 5122 bl 244 244 215
L7508 1547 F22.1 163 333 E34.6 25 259 259 225

3 NS ORE-00-135W
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2.4

Wofe:

Figure 5 - Centre of gravity and levelling foot loads

SERTFE0a1

T

basssssenad

E

Mitrogen purge data
Table 5 - Mitrogen purge data for iXH and 1XL systems
Characteristics Rating Units
Mitrogen supply pressure rangs 1549 bar gauge
36 - 100 psi gauge
Hitrogen supply quality To 150 B573
Hitregen inket connection 174 inch tube fitking

pH systems do not hove @ nitrogen perge focility.

elep (edluydal
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prodisct confourators at the stert of this menual

For 1XH systems:

Table & - Gas module types and flows

BIRp 1edIUYDD |

rote:  If you ore not sure wiich gas modwle is fitted to your system, find the product code nismiber on the lobel on the recr of the pump and then refer to the

Total flow Total flow
Gas modute o Module Total flow, | Total flow, | Total flow with with inlet ;
type Description sizes harsh medium with tnlet et | and e Units
available setting et
- g purge purge
Loadlock Shaft seal only 4 5 B = = "
=2 28 - sim
- - 35 38 = - - - sim
single meds Gas ballast purge with harsh/medien
manually salected 133 133 B8 . o . i
%= 04 132 - sim
£4 a4 s &0 - slm
A . |Gas baltast purge with harsh/medium 75 ] ] 122 - skm
single T | manually selectad = inlst purge 131 113 28 173 : i
20 04 133 264 - A
44 44 22 a0 74 1o Sim
Mt mode G35 ballast purge with slectronically sstected ke E] 34 122 144 172 slm
harsh/medim = inlet purge + exhaust purge 133 133 a5 173 123 23 it
el 104 F 264 154 314 =km
Contoct Edwards

Hote: K voriont pumps ficted with Single Mode+ modwles include the innovative Gos Buster™ inlet purge for improved powder handling.

For iXL systems:

6L systems are designed for uz= on clean applications only.

3 NS ORE-00-135W
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2.5 Electrical data

Tabrle 7 - Etectrical data iXH00 to XH18 20/HT

cCharacteristics iXHA00 TXHZ00H | IXH450H | iXHS00H IHE10 IXHI240 | THAZ40H | iXHE220HT | iXHEBZO/HIT units
Dry pump motor ratieg 45 75 11 11 45 45 75 7.5 7.5 i
mechanical bonstsr - - - - 1.9 45 45 45 45 o
motor rating

Current rating Py 35 44 44 28 5 iz 38 38 A
{200 - 230 ¥ systems}

Current rating 11 20 T3 73 14 14 20 20 20 A
(380 - 440 ¥V systems}

Recommendsd branch 5 45 55 55 35 35 45 45 25 A

circuit fuse UL

(200 -'230 ¥ gystems}
Recommended brarch 1% 40 45 4E 30 30 40 40 40 4
ciruit fuse EC

[200 - 230 V systems}
recommended branch 15 25 4 30 piil bis] il I5 25 Y
circuit fuse UL

{350 - 450 ¥ systems}
Recommended branch 15 20 26 25 15 15 20 20 20 A
circuit fuse EEC

(330 - 450 v systems}
Mis cable size for 200 - LEE 10 (6] 10 (&) 10 {8} £ 18] &(8) 10 &) 100 (8} 10 (8] o [ AN
230 ¥ systems (or
comesponding ANG
size)

Min cable size for 360 - &8 6 (8] LY & (3 618} 68 BiE) 6B & [8) T WG
460V zystems [or
corresponding ANG
size)

Mains Conmecton Han® K44 | Han® K4/4 | Han® K474 | Han® K474 [ Han® K 474 | Han® K404 | Han® K44 | HanB R a4 | Hant K 404 -

The MimimRT gearmetric wire gouge for Han® K 474 s émme and minimum aws size i 5 4W5

elep (edluydal
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Table 7 - Electrical data iXH3I030/T to pRHEO00 {continued)

BIRp 1edIUYDD |

characteristcs

IXH30306T

IXHID4EH

IXH3GE0H

IXH4545HT

INH4E50HT

IXHEO4SHT

IXHEOS0H/T

pXH&000

Dry pump frotor rRking

7.5

11

"

H

11

11

kechanical bogster
mokar rating

7.5

.5

T-5

7.5

75

75

=i
in

Units
Ew
Ewt

Current rating
{200-- 230 ¥ systems)

4

63

63

63

LY

Current rating
{350 - 60 ¥ systems)

-

£ 13

14

Recommended branch
circuit fise UL
{200 - 130 ¥ systems)

35

Recommended branch
cirouit fuse 1EC
{200 - 230 v Systems)

&5

30

Recommended branch
circuit fuse UL
(380 - 460 ¥ systems)

20

Recommended branch
ciruit fuse 1IEC
{350 - 450V systems)

35

s

Min cable size fior 200 -
150V systems {or
corresponding WG
size)

15 (4]

15 [4)

25 (1)

5 (4}

5 [4)

25 (4}

68

T [AWG)

Min cable size for 380 -
250V systems (or
corresponding A6
size]

& (B}

10387

10 {&)7

10 (a)7

10 (a8}

10467

106)"

BiE)

6 {8)

T ()

aIns conmecton

Han® K 4/4

Han® 004
mioduie

Han® 100 A
maduls

Hap™ 100.A
moduie

Han® 100 4
madule

Han® 1004
maduie

Har® 1004
madule

Han® K404

Han® K 4/4

The minimuwm geometric wire gouge for Hanz ¥ 474 ic smm* and minimum AWG size is § WG
The minimum geometric wire gouge for Han® 1004 modwle i= 10mm? ond minimurr 4WE size iz 6§ 4WG

3 NS ORE-00-135W



£} adgg

Takle 7 - Electrical data 1XL2500, IXL5000/R and 1SL7500/R (continued)

characteristics L2500 L5000 iXL500R iIXL7500 XL F50R units

Dry purmg motor ratking 75 11 11 T 2 o

hechanical boaster motor rating 4.5 7.5 7.5 75 TOE lowd

Current rFaking (200 - 230 v systemsl H Fi 63 140 135 A

Current rFaking (380 - 440 V systems) 0 43 3z T T4 &

Recommended branch circuit fuse UL (200.- 230 ¥ 50 100 B 170 160 &

yEtams]

recommended branch cirouit fuse [EC (200 - 230 ¥ 38 - &5 140 135 &

FystemE|

Recommended branch circunt fuse UL (380 - 460V 5 =43 4 95 50 A

syshems)

Recommended branch circuit fuse EC {360 - 460 ¥ 20 =41 35 B0 7B &

Tystems)

Min cable stz for 100 - 230V systems (or corresponding 10 {8] I (4] 15 (4} 5O (170} 50 [170h ITETT [ G}

G 51z

Min cable size for 3850 - 450 V systems (Or conresponding & (B) 10 (a)7 100617 5.(4) 25 (4} T [ANG)

B sizel

Mains connector for 200 - 230 V systems Han® & 4/4 Han® 100 & Han® 100 4 Han®™ 200 A Han® 300 & -
mizdule moduie moduls modisl=

Mains connector for 380 - 440 ¥ systems Han® K 4/4 Han® 100 & Han® 100 A Ham® 100 A Han® 100 A -
module module module micduls

The mimimum geometric wire gauge for Han® 1004 module ic 10mm* ond MRRIMWT Y6 S2e 56 AWG

elep

jesydal
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Table & - General electrical data

Description Rating Umiks
Supply voltage 3-phase gither 200 - 230 or 320 - 460 {see rating plats) vac
Frequency SOET Hz
‘Wwiring configuration 3 wire plus -earth [ground)
Granch Cirodt protection requirsment Cwment rating, referto Table 7
Fuse Class g0 [IEC 6026%), UL class T, class 4 or class RS, Bussmann type 115 o eguivalent
I*t characterstic rated to 500 ¥
voltage tolerance rangs =410
Instailation categary I [IEC G0654)
inpst supply voltage unbalance snould not =xcesd 2% when assessed over any one minute period
Short cirouwit curment rating (when installed with | 200 ks
class T or cizss J fuses)
Second protective earth {ground) conductor Mt be fitted with cross-sectional area at least equal to phase conductor size up to 96 mm-
MEXIMUM permittsd overtunrent protection. for
syshems with the Han® ¥ 474 mains connector
for 200 - 230 V systems &0
for 350 - 460 V systems 35
Typical sartn leakage”
For 200 - 230 ¥ sysbems
- fior iXL7500 and iXL750R 3 me
- for all other systams < ma,
For 380 - 460 V- systems
- for #7500 and 1€L7R08 18 ma
- for ail other systems <1 e

If you use gvercurrent protection obove the rotings n Toble 7 for systems with the HonE X 474, the minimum ceble sizes no longer apply ond you mus
ensure that the pump cable size is gopropriately reted and in oocordance with locol legislation and electrios! requiations. Ensure that cohle size i
compatible with the mains connector, refer to Toble B

Typical earth [eokoge violues were megsured ot stecdy-stote condiiions.
kate that higher leakoge currents moy oocwr:

i} onder transient conditions sucl o= power on or pump ocoelerotion or
it} with chnormal spply confiqurations such os o missing or eorthed phase or unbalanced supply voltoges.

Contact Edwards for more information about configuration requirements for arth b2akage reduwction.

3 NS ORE-00-135W



Table 2 - Electrical connections

Mating Connector description / external supply rating

Internal supply rating

Refer to instaliation section for wiring diagram

Refer to Teble 7 for the mains connector fitted to sach variant.
Connector is sither:
Harting Han® K 4/4-F fingsr safe
07 38 008 21703, 6-16 mem® fing stranded wire
(WDE 0295 class 5, refer to Table 10), B.9men max insulation diameter
O
Harting Han® Axdal sorew meduls 1004 (2 off requirsd), 09 14 002 2755 10-25 mm*~
o 0% 14 002 2751, 16-35 mm* fine stranded wirs
[WDE 0235 class 5, refer to Tabls 10)

or

Harting Han®@ &xdal Screw moduls 2004 (3 off required), part number of making

half suitable for 25 - 40 mem® wire is 05 14 001 2763 or 05 14 001 2762 for
40 - TD mme wire. Use fine stranded wire (VDE D235 class 5, refer to Table 1

POT interface {front)

¥LR type 5-way plug

24y dc oA

System Interface {rear)

¥LR type 5-way pluz

M4Vdc OTEA

Ethernet interface

Standard RLM5 type or Mewtrii® EtherConE M5

(IEEERDZ.3i
10 Base T Etharmet)

EMS inkerface

External emergency stop switch

Fim 1 --supply, Fin 2 - retemn

Mote: If there is no externol connection o limk
piug must he fitted to gperate the pump.

Internal emergency stop switch

Fin 3 - comenon, Fin 4 - normally opsn

Comms 24 V supply

Pin 5 - sugpply. Fin 6 - 0V supply common

Chassis

5| adag

X¥LR type 6-way plug

I0Vac. 1A 60Vdo0EsA

14y doo 100 mA

24V 0075 A

elep (edluydal
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Tahle 9 - Electrical connections [continued)

Description Wating Connector description £ external supply rating internal supgly rating
Accessory interface 15-way D socket

&nalogue measurement for water flow meter
Fin 1 - input, Fin 5 common

Artive accessory moduie

Fin 3 - BS4E5 +, Pin 10 - R5485 -

P runming status contacts

Fin & - Dry purmp {normally opsn)

Fini 14 - Mechanical booster normatly open)
Fin 15 - common

DYac. 1A YIC. 0SA

Gats vale=

Fin 4 - Gate valve diive transistor {ogen coilector)
Gate valve position sense

Fin 7 - *Clozed’, Fin & - “Open’

Power Supplies

Fin 12 - Accessory T4 W supply

Fin 13 - ACcessory 24 v supply”

Fin 5 - 0 ¥ supply common

e N e
4VEC 0IA

The System interfoce, the EMS imterfoce ond the Accemory interfoce hove o cormbined current roting of 0.75 AL
Thiz supply will be dizconnected in tihe event af on emergency shop.

Table 10 - wire assembéy according to VOE 0295

wire Size (mma)

Fine stranded wires WDE 0295 class 5

&
10
16
5
i5
=1

84 % 0.30
503040
1258 % 040
200°x 04D
280 2 040
400 % 040

3 NS ORE-00-135W
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2.6 Cooling-water data

Teble 14 - water cooling system data

Description Rzting Units

ML SUDPRY DrEssure 6.9 barg
100 psig

maamum aliowabls system differential pressurs 55 bar

Minimum required presswre differential across supply and retern Refer to Tabls 13

Supply temperaburs range Refer to Tabls 12

watsr type Treated or non-corrosive industrial

Maxtmum particle size 0:03 mm*

Acidity 4.5 toda.0 pH

Hardness 2100 ppm of C3C05 (<100 mg of CaCo; per litre)

Resistivity 1% = po 1000k CEUTY-CIT

Materials in contack with stainiess sbeel, Nitrile, PTFE, brass and

cooling water fiuoroslastomer

water inlet connection 318 inch BSP male quick connectos

wiater outlet connection 376 inch B5P female guick connector

elep (edluydal
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Table 12 - Cooling water supply temperaturs

BIRp 1edIUYDD |

Cooting water supply temperature

units

Applies to pump models

10-30

'C

iXH100
IXEZ00H
D610
Dz H
DHYZZOHT
DEHIBZOHIT
BHI0BNT

10--25
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Table 13 - Water consumption data

Characteristics
Pamp {;l:rnlzlvu::eﬁ:f::jrftrizil Typical water flow rate’ Rated Min Pressure Differential’
Units Lf'min Lfmin bar
iXH100 2z F 1
iXHZ00H 4 2.7 1
XH450H & & 1.25
iXH500H & & 1.25
iXH&10 4 3 i
iXH1210 5 4 1
IXH1210H & 4.2 1
iXH1220H/T 7 4.7 1
iXH1820 & 4.2 1
{H1820H 7 4.7 1
iXH1820T & 3.5 1
iXH3030 2 7 i.5
iXH3I030T g 2 1.5
I{H3045H 12 11 2
iXH3050H 12 11 2
iXH4545HT 12 11 2z
iXH4550HT 12 11 Z
iXHE045H/T 12 11 2
IXH6050H/T 12 11 a
pXH4500 & & 1.25
pXH&000 & & 1.25
iXLZ2500 7 & 1
iALI000 12 11 z
iXL300R 12 11 z
L7300 ia 9 2.5
iXL750R g g 2.5

eIep JesLuyda |

Water consumption varies with pump operalimg femperature and water temperaiure; these figures measured
ot foctory defawlt internal pump temperature, 15°C water inlet temperofure and wltimaote inlet pressure.
The TMS:is o valved system and the *Rated Min Pressure Differential’ may nof-correlate with water flow
rates stgied in the table under all operaiing conditions. The "Rated Min Pressure Differential” is required to
magintain adeguote cooling woter flow under adverse operaiing conditions,
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Zid T variants

Table 14 - Heater data

consumption

Description Rating Units
Exhaust heater control temperature 160 b &
Exhaust heater power consumption 0.2 KW
Typical booster heater control 106 i =
temperature

Typical booster heater power 1 kW

2.8 Tracer gas analysis

Tracer gas fugitive emission testing was carried out in accordance with the method given in Appendix AZ of S5EMI 56
on three different systems, 1AH100, iXxH1320 and TXH6025H.,

Table 13 - Tracer gas test parameters

Test Parameters

Tracer gas

5F, (Sulphur Hexafluoride)

Tracer gas concentration 100%=

Tracer gas release rate 2 slpm

Tracer gas release points

Tracer gas flow evenly split between Z release points
1) exhaust flange on pump
2} exhaust elbow joint within exhaust extraction cover

Process gas Hitrogen

Table 16 - Tracer gas test system parameters

System Parameters iIXH100 iIXH1820 iXH&6045H Units
Extraction flow rate: m3/h
From port on top of enclosure 180 120 310

From port on exhaust extraction kit L] 0 &0

Volume of enclosure 0.13 0.24 0.46 m?
Free volume of enclosure 0.074 0.118 0.229 m
Air changes per minute 40.54 25.4 11.2

Hardware configuration:

- 150mm duct connected to port on top of enclosure v o L

- Exhaust extraction cover kit fitted v ¥ e

- 50mm duct connected to exhaust extraction kit X ¥ v

Page 20




iih:_-.l-__=rL|_. M551-00-880 lssue C

Table 17 - Worst case test results

e1ep jesiuyd9a |

Maximum SF Max 5Fy
TLV/LEL 25% TLVW/ & Detected ERC Pass/
Process Gas Gas Flow {ppm) L5 (Bomd Release cutside P
{stm}) PP PP rate (slm) pe
enclosure
Chiorine Cly 1 0.5 0.125 2 0.07g 0.04 Pasz
Ammonia KH3 10 5 6.25 2 0.07% 0.40 Pazz
Arsine AsHy 0.1 0.05 0.0125 2 0.07% 0.00 Pass
Boron BCl3 1 5 1.25 2 0.079 0.04 Pasz
Trichloride
Carbon Co 1 25 6.25 2 D.oTe 0.04 Pazs
Monoxide
Chlorine CIF; 0.5 0.1 0.025 2 0.07% D.oz Pazz
Trifluoride
ncs SiClaHL 2 5 1.25 2 0.07% p.og Pass
Diborane BoHg 0.05 0.1 0.025 2 0.07% 0.00 Pass
Fluorine Fa 4.5 1 0.25 2 0.07% 018 Pasz
Hydrogen Hs 180 A000 1000 2 0.07g 5.93 Pass
Hydrogen HCL 0 5 1.25 Z 0.07% 0.7% Pazz
Chloride
Hydrogen HF 2 3 0.75 2 0.07% Q.08 Pazz
Fluoride
Mitrogen HF; 10 1] 2.5 2 0.079 0.4 Pass
Trifluoride
Phosphine PH3 0.2 0.3 0.075 2 0.07g 0.0 Pasz
Silane SiHg 6 5 1.25 2 D.07% 0.24 Pass
Sulphur 5Fg 2 1000 250 2 0.07% 0.08 Pass
Hexafluoride
TEOS SiCaH 0y |2 10 2.5 2 0.07g 0.08 Pass
Tungsten WF, i 3 0.75 2 0.07% 0.04 Pasz
Hexafluoride

* where Pass indicates accepiable enclosure (satisfies SEMI 52 criteria of less than 25.0% of the TLV)

The pumps tested represent the extremes of the full range of systems. The results in Table 17 are therefore
considered representative across the full range of iXH and XL systems. Extraction flow rates reguired for each system
are detailed in Table 18.
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Table 18 - Extraction rates required by system variant

Systerm £xt3mctiun rate required at top of enclosure Ext;'actinn rate reguired at exhaust cover
{mh) {m~/h)
H100 180 a
iXHZ00H 180
iXH450H 310 60
{H500H 30 60
iXxHG610 120 0
MH1210/H 180 0
HH1220H/T 180 a
DH1820/H/T 180 a
iXH3030/T 310 &
i¥H3045H 310 60
iXH3050H 30 60
iXH4545HT 310 &0
D{H4R50HT 310 &0
i{He045H/T 310 6
DHE050H/T 30 &0
XL 2500 180 &0
PLE000 310 &0
{L500R 310 &0
L7500 310 &0
{L750R 310 310
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3 Installation

WARNING

Obey the safety instructions given below and take the appropriate precautions. if you do not, you
can cause injury to people and damage to equipment.

WARNING

The system contains electrolytic capacitors which may emit dangerous fumes under certain fault
conditions. Ensure the system is installed in a well-ventilated area.

WARNING
The system should not be operated with the enclosure panels removed.

Fotential hazards on the dry pumping system include electricity, hot surfaces, process chemicals, Fombling oil,
nitrogen and water under pressure.

Detailed safety information is given in 3ection 4 and Edwards Safety Manual Publication Number P400-40- 100 Vacuum
Pump and Vacuum Systems.

¢ Only Edwards trained engineers may install the dry pumping sysktem. Users can be trained by Edwards to
conduct the tasks described in this manual, contact your local service centre or Edwards for more
information.

# Do not remove the temporary cover or blanking plate from the dry pumping system inlet and exhaust until
vou are ready to connect the dry pumping system to your vacuum or exhaust-extracton system. Do not
operate the dry pumping system uniess the inlet and exhaust are connected to your vacuum and
exhaust-extraction system.

& Yept and purge the process system (if the dry pumping system is {o replace an existing pumping system) with
nitrogen for 15 minutes before you start installation work. Refer to Section 5.

« Systems containing the Loadlock gas module must not be used with hazardous process gases. [f you are not
sure which gas module is fitted to your system, find the product code number on the label on the rear of the
pump and then refer to the product configurators at the start of this manual. If in doubt, consult Edwards.

& [Dizconnect the other components in the process system from the electrical supply so that they cannot be
operated accidentally

# Electrical, nitrogen and water supplies are all potentially hazardous epergy sources. Before carrying out any
maintenance the supply of these sources should be lecked and tagged out.

* The pump system includes provision for ventilation extraction and secondary containment of oil and water
leaks, Any umintended averflows or spills must be removed immediately to aveid risk of stips.

& (Obey all naticnal and local rules and safety regulations when you install the dry pumping system. Consult
Edwards Safety Manual Publication Humber P400-40-100 before you pump hazardous materials. This
publication is available on request: contact your supplier or Edwards.

+ FRoute and secure cables, hoses and pipework during installation to aveid possible risk of trips.

& Before you locate the pump, ensure that the installation area i clean and free from debris and
contaminabion (such as oil).

In order for the pumping system to perform to specification, you must provide approprate facilities as detailed in
this manual.

Fage 23
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3.1 Locate the dry pumping system

WARNING

You must use suitable lifting equipment to move the system. i is too heavy to lift by hand.

WARNING

Do not exceed the topple angle of 10 ° when moving the pump. Wheel the system on its castors to
move it into fts operating position. The system should only be wheeled short distances over flat
surfaces. If the floor surface is uneven or has obstacles the system should be lifted with suitable
lifting equipment. If lifting the system is impractical, or there are other site difficulties, please
consult Edwards for further advice.

WARNING

Ensure that the maximum angle between paired slings used to lift the system is 45°.

Use the following procedure to locate the system in its operating position. The system must be located on a firm,
level surface, to ensure that it works correcily and the system is not damaged. The pump must be level to a maximum
of 3 degrees in any direction, measured at the pump inlet.

It is important to note that the castors are intended only to aid manoeuvre of the system into its final operating
position. The force required to push a pump on its castors varies greatly depending on the surface finish and
cleanliness of the floor and any slepes or inclines. 1t is the user's responsibility to carry out a risk assessment of their
own location and take appropriate measures to ensure that the system is manoeuvred safely and in accordance with
local and national manual handiing puidelines.

1. Use suitable lifting equipment attached to all four lifting eyebolis to move the system close to its final cperating
pasition.

MNote: The iXH100, iXH200H and iXH &10 variants have only two eyebolts provided for lifting. Figure 3, item 8.

2. Adjust the levelling feet (Figure 3, item 2} to make sure that the system is level and is not supported by the
castors, suggested jacking height is 5 mm.

3. Remove the lifting eyebelts and repiace with the lifting eyebolt hole plugs supplied with the systems.

4. Ensure that accoess is possible to the emergency stop button {refer to Figure 2, item 1), if not use an iXH
Disconnect Box {refer to Section 7.3).

If you want to secure the system in place to prevent inadvertent movement (for example, during an earthquake),
take note of the following:

* The seismic brackets (Figure 3, item 4) are designed to withstand a level 4 earthguake in a ground floor
installation (available as an accessory, refer to Section 7.3).

& The system can be secured ko the floor by fitting suitable bolts or studs {not supplied) through the 17.5 mm
diameter hole in the seismic brackets.

¢ [T vibratiocn transmission to the floor s a concern, suitable vibration isolators (not supplied) should be fitted
between the seismic brackets and the bolt or stud.

&« Ensure that the bolt spacing is adequate for the floor strength and loads anticipated.
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3.2

Figure 6 - Reduce the effective system footprint
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The pumping system has provision to attach four seismic brackets however on the smaller systems, two
brackets are capable of restraining the system during an earthguake. The smaller systems can therefore
be secured as shown in Figure & for example, to reduce the effective system footprint if reqguired. Refer
to Section 7.3.to determine the correct seismic bracket kit for your system and for information about the
systems which may be restrained with only two brackets.

Lubrication

The pumping systems are given a charge of cil before leaving the factory. There is no reguirement to check and adjust

the oil level.

3.3

Connect the dry pumping system to your vacuum/exhaust
system

WARNING

Pipe the exhaust to a suitable treatment plant to prevent the discharge of dangerous gases or
vapours to the surrounding atmosphere.

WARNING

Do mot touch the pump exhaust and check-valve (if fitted) whilst the pump is running since the
temperatures of these parts can cause burns. These parts will remain hot after the pump has
stopped.

WARNING

Do not operate the system with the exhaust pipeline blocked. IT the exhaust pipeline is blocked,
the system can generate exhaust pipeling pressures of up to 10 bar (10 x 10% Pa). Mote that a
pressure spike up to a maximum 15 bar (15 x 107 Pa) can be generated for less than 1 second in
the exhaust pipeline on large pumps (IXH450H, iXH300H and iKLﬁﬂ[r*} if the inlet is instantaneously
exposed to atmospheric pressure when the pump is running and the exhaust is blocked.

If vou are not sure which dry pump you have, find the product code number on the label on the rear of the
pump end then refer to the product configuraberat the front of this manuel.
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CAUTION

Use a catchpot to prevent the drainage of condensate back into the system. Condensate that drains back into
the system could damage the pump.

Do not reuse any O-ring or G-ring assembly and do not allow debris to get into the system during installation.
When you connect your pumping system to your vacuum system, take note of the following:

# Topel the best pumping speed, ensure that the pipeline which connects the vacuum system to the pumping
system is the minimum lengih possible and has an internal diameter not less than the system inlet-port.

= Ensure that all components in the vacuum pipeline have & maximum pressure ratimg which is greater than the
highest pressure that can be generated in your system.

& [ncorporate flexible pipelines in the vacuum pipeline to reduce the transmission of vibration and to prevent
loading of coupling-joints. We recommend that you use Edwards braided flexible pipelines.

& For T variants and systems containing the iXH4%0H and ¥XH500H dry pumps, ensure that exhaust pipelines are
rated for 160 *C at the point of connection to the pump. For all other pump variants, ensure that pipelines
are rated for 110 *C. Edwards recommends the use of metal seals at any joint where the continuous
operating temperature of the exhaust is greater than 160 *C.

& Adequately support vacuum/exhaust pipelines to prevent the transmission of stress to pipeline
coupling-joints.

# |ncorporate a pressure gauge in the inlet pipeline, so that you can determine that the dry pumping system
operabes correctly.

& You must be able to isolate the dry pumping system inlet from the atmosphere and from your vacuum system
if you have pumped or produced corrosive chemicals.

# The outlet of the iXH and AL exhaust pipe can have a check-valve fitted which prevents the suck-back of
exhaust vapours after the pumping system is shutdown. The check-valve atso provides additional attenuation
of the pulses in exhaust pressure.

» On very dusty applications, use a low-impedance inket-filter to minimise damage to the pump.

1. Referring to Figure 7, remove the temporary cover or blanking plate from the inlet of the pumping system. Take
care not to drop screws, tools etc into the pump inlet. Retain the nuts, bolts, washers and blanking plate for
future use. Retain the temporany cover for future use on non-contaminated pumps only. The inlet O-ring is
supplied with the pump, it is fitted underneath the inlet flange cover.

2. Use the O-ring supplied and suitable nuts, bolts and washers {not supplied) to connect the inlet-flange
{Figure 3, item 5} to vour vacuum system. The inlet flange is not designed for use with a trapped O-ring or
centering ring. Use Edwards half claw clamps when connecting an 150 style foreline flange to the pumping
system inlet. Refer to Figure 7.

3. For ixH and iXL use the trapped O-ring seal and clamp supplied to connect the exhaust outlet (Figure 4, item 17)
on the exhaust pipe, to your exhaust extraction system. For pxH systems, the exhaust connection is situated
underneath the product.

Note: Thesysiem is suppilied with either a trapped O-ring or a metel seal depending on pump type and anticipated
exhaoust temperatures. Ensure fhat you always replace seals with the same type.
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Figure 7 - Connecting the pump inlet

Undo screws

Remove cover

Do not use trapped O-ring or centering ring

.‘\\‘Q

7
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Use Edwards half claw clamps:

Flange diameter Halfpll:ratwug I-.amp Oty Reguired ﬁghtﬂm—:ﬁ ;I'urque
15063 C10007093 4 5
150100 C100070%3 & 5
150160 C10011093 & 5
150280 C10011093 12 5
150250 C10011093 12 5

3.4 Connect to your factory extraction system (optional)

Amextraction port s provided on iXH and XL systems to allow secondary exhaust ventilation. When connected, the
airflow operates continuously and will extract substances of concern that may be released during a failure.

Refer to Section 2.8 for extraction rates required for each pump model and to Section 7.3 for the required exhaust

extraction cover kit.

Refer to Figure 3, item 7 for location of the extraction port. The pXH does not have facility for extraction.
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3.5 Connect the nitrogen supply

CAUTION

Ensure that your nitrogen supply conforms to the requirements given in the Technical Data Section. If it doesn't,
the gas pipelines may become blocked or the system may be damaged.

Refer to Figure 4, item 14 for location of the nitrogen purge port. The gas module inside the system may be adjusted
to suit process demands. Refer to Section 5.6 for instructions on gas module configuration. The pXH does not have
the facility for a nitrogen purge.

Note: Refer ta Section 2.4 for nitrogen supply reguirements.

3.5.1 Flammable/pyrophoric materials

WARNING

You must obey the instructions and take note of any precautions given below to ensure that
pumped gases do not enter their flammmable ranges.

When flammable or pyrophoric materials are present within the pump there may be additicnal risks that the user is
responsible for assessing and managing as part of the entire Process Tool installation. The severity of the risks and
the necessary control measures will depend largely on whether the toot exhaust is in the flammable region, if this is
part of normal Process Tool cperation, or if it might enly occur under rare conditions. The addifional risks arise
because all dry pumps must be considered a potential source of ignition owing to the heat of compression, or possibly
friction. if ignition occurs then the following may happen:

& High pressures could occur within the pump and may not be contained
& A flame front could travel back up the foreline
& A flame front could travel downstream from the exhaust of the pump.

Industry best practice suggests that the following measures will reduce the risks of pumping flammable mixtures and
pyrophoric materials, but it is the user's responsibility to carry out a risk assessment and take appropriate measures:

= Do not allow air o enter the eqguipment
» Ensure that the system is leak tight

¢ Ensure that gases in the pump do not enter the flammable range. This may be achieved by diluting gases in
the pump by supplying sufficient inert gas purge. For example, dilution with nitrogen to below one quarter
LEL {boweer explosive Limit) or, if that is not practical, to below 60% LOC (limiting oxidant concentration).

& The gas module supplied with the pump is not intended to perform a safety function. Users may need to
consider adding appropriate measures. to monitor the flow of purge gas, for example external sensors.
Systems that are fitted with the loadlock gas module must not be used on applications pumping flammable or
pyrophoric materials.

Far further information please refer to Semiconductor Pumping Application Guide (Publication no. P411-00-050) ar
contact Edwards.
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3.5.2 Gas purges

WARNING

If you use inert gas purges to dilute dangerous gases to a safe level, ensure that the pump is shut
down if an inert gas supply fails.

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 the remaining flammable gases or vapours have been purged
from the exhaust pipeline.

If liquids that produce flammable vapours could be present in the pump foreline, then the inert gas purge to the dry
pumping system should be left on all the time this liquid is present. Flammable liguids could be present in the foreline
as a result of condensation or may be carried over from the process.

‘When calculating the flow rate of inert gas required for dilution, consider the maximum flow rate for the flammable
gases/vapours that could occur. For example, if 3 mass flow controller is being used to supply flammable gases to
the process, you should assume a flow rate for flammable gases that could artse T the mass flow controlier is fully
open,

Lontinually measure the inert gas flow rate: if the flow rate falls below that required, then the flow of flammable
gases or vapours to the pump must be stopped.

3.6 Leak-test the system

WARNING

Leak test the system after installation and seal any leaks found to prevent leakage of dangerous
substances out of the system and leakage of air into the system.

Note: If you need further information on leak-testing, contact ywour supplier or Edwards for advice,

i 547 4 Electrical supply

WARNING

Ensure that the electrical installation of the pumping system conforms with your local and national
safety requirements. it must be connected to a suitably fused and protected electrical supply and
a suitable earth {ground) point.

WARNING

This eguipment is suitable for Installation Category Il as defined in IEC &0664-1. The dry pumping
system must be connected to an isolator that disconnects all current carrying conductors and can
be locked out in the off position (LOTO). The isolator must be in close proximity to the equipment,
within easy reach of the operator and identified as the disconnect device for the equipment.

WARNING

Isolate the electrical supply before you disconnect the electrical supply cable from the dry
pumping system.
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WARNING

Ensure that the system and your electrical supply cable are suitably protected against earth
{ground) faults and that the earth {ground) conductor of the electrical supply cable is longer than
the phase conductors in the connector. You must fit a second protective earth (ground) conductor
{with a cross-sectional area at least equal to phase conductor size up to 16 mm?) to the protective
earth {ground) stud, Figure 4, item 16.

WARNING

All conmections to the interface contrel must be double insulated or have equivalent protection.
Do mot connect voltages greater than 30V a.c. or 60 V d.c. to the control/interface connections.
If you do, the interface control will not provide protection against electric shock.

WARNING

The power wiring ta the system must be properly protected.

CAUTION

All systems are supplied already configured for your electrical supply. You cannot reconfigure the system
between the low voltape (200 V to 230 V) and high voltage (380 V to 460 V) ranges.

CAUTION

This is an industrial (Class A) product as defined by EN61326. To ensure compliance with European
Electromagnetic Compatibility (EMC) reguirements for EMC emissions, please note that it is not intended for use
in domestic buildings, or in properties directly connected to an electrical supply network which also supplies
domestic buildings.

CAUTION

Do not connect voltages greater than specified in Table 9 to the control/interface connections. If you do, the
interface control may be damaged.

Contact Edwards if you wish to use the system with a power supply in a different voltage range to that specified on
the rating plate.

The system is protected from motor overloads and short circuits by solid state electronics. The power wiring bebween
the system and your electrical installabion must be protected. When selecting overload protection, refer to
Section 2.5. Pump rating information can be found on the label en the rear of the pump.

If you connect the etectrical supply to your system through an ELCE (or RCD depending on territory) it must be
syitable for protection of equipment with a d.c. component in the fault current, and suitable for short duration
switch-on surges, and for high leakage current (for example, type B, according to ENBD17TS).

The secondary protective earth (ground) is reguired in case of failure of the primary earth and because pump filters
can cause high earth leakage currents, refer to Table B.
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3.7.1 Mains supply cable connection

WARNING

The Harting connector is not approved for connection and disconnection under load.

If you need further information on connecting the electrical supply, contact Edwards for advice.

Three different types of electrical supply connector are used on these pumping systems. Refer to Section 2.5 for
details of the connector types and the systems to which they are fitted. Somme pump variants are supplied with the
appropriate parts needed to make up the mating half of the electrical connector, otherwise the connectors are
available as an accessory, refer te Section 7.3. Refer o either Figure 8,9 or 10 for the appropriate electrical
connector for your system and follow these instructions to make your electrical supply cable:

1. Screw the strain relief bush onto the connector outer cover,

2. Pass a suitable cable through the strain relief bush and cover. Refer to Section 2.5 for suitable cable sizes and
type. Cables must be bare-ended without ferrules to ensure correct clamping in the connector block.

3. Before starting the assembly, use the hex (Allen) key spedified in the appropriate figure to ensure that the axial
cone s screwed fully downward to completely open the contact chamber.

4. Carefully remove the cable insulation to the exact dimension specified in the appropriate figure. Do not twist
the cable strands.

5. Referring to the appropriate figure o identify the connections, insert each wire completely into the contact
chamber until the copper strands reach the bottom. Keep the cable in position while applying the recommended
tightening torque.

6. Fit the earth {ground) wire to the Protective Earth connection as shown in the appropriate figure.

Mote: The Pratective Farth connection on the Han® 1004 connector is on the hinged frame. & may be necessary
fo use one of the cable shoes (provided in the connector kit) to fit the profective earth (eround) wire. The
cable shoe provided for the 380 - 460V systems is intended for 16 mm® wire. The kit for 200 - 230V systems
includes cable shoe options for Iﬁmmz_. Z5mm*® and 35mm° cables - you should choose the most approprigte
solution for the size of cable that you are using.

7. I coding pins are supplied, fit them to the connector block according fo voltage variant as shown in the
appropriate figure.

8. Refit the outer cover to the connector block then tighten the strain relief bush.

Note: Harting {the manufacturer of the connector) states that after initiol cssembly, the recommended
tightening forque must enly be reapplied once in order o avoid domage to the individual cabie sfrands.

9. The pumping systern has an electrical comnector locking mechanism (Figure 4, item 13} which requires use of
a suitable screwdriver to release. Refer to Figure 11, the pumping system 1s supplied with a protective cover
{item 5} fitted and the locking mechanism (item 1} may be applied. Follow these instructions to fit your
electrical supply cable.

s Slacken off the locking screw (item 3) by a few turms to loosen the lecking mechanism 1f necessany.

s Move the locking mechamism {item 1) to the left as far as possible, them UWfLit up so that it rotates around the
pivot screw (ttem 2) and clears the left hand lever (item 4).

e Push back both levers.(item 4} to release the protective cover.
& Remove the protective cover and fit your electrical supply cable.
& Pull both levers back towards you io lock your electrical supply cable connector in place.

& Push the locking mechanism down as far as possible and then push to the right so that it prevents the left
hand lever from actuating.
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# Tighten the locking screw (item 3) bo firmly hold the locking mechamism in place.

# Connect the other end of your electrical supply cable to your electrical supply through a suitable isolator

Figure & - The Harting Han® K 4/4 cable-mounted connector

Low volt pin configuration

Pin identification

High volt pin configuration
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Torgue settings for connector pins

Cable size (mm?)
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Figure 9 - The Harting 100A axial screw module cable-mounted connector :..n_ﬂr
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Figure 10 - Customer connection kit - combination low volts iXL750
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Figure 11 - Electrical connector locking mechanism
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3.8 Connect an additional RF earth (ground) (optional)

If you will operate the system in an area subject to high RF (radio frequency) emissions, in accordance with good RF
instaltation practice, we recommend that you:

o Use a star washer to connect the end of the earth {ground) cable (Figure 3, item &) connected to the system
inlet to oene of the bolis that you use to secure the inlet-flange.

& Connect an additional earth jground) cabie to the RF earth {(ground) stud (Figure 4, item 19}, You must use a
suitable low-impedance cable (for example, use braided catde].

3.9 Connect to your emergency stop circuit

The EM5- {Emergency 5top) button on the front panel of the system (Figure 2, item 1) is used to stop the pump in an
Smergency.

MNote: Used on its own, the EMS does not isolate the electricol supply to the pumping system and so does not
provide an EMO {Emergency Off) function.

The pumping system has an external emergency stop circuit that can be connected into your own control eguipment.
{In this case, the emergency stop control should be compliant with 1EC 60947-5-1, a red self-latching mushroom push
button on a yellow background).

1f you wish to operate the pumping system without connecting it to your own control equipment you must fit the
external EM5 link plug (supplied) fo the EMS connection on the rear of the system (Figure 4, item 10). If you do not
fit the EMS link plug the system will not operate.

If wou require EMO functionality (for example, to satisfy the reguirements of Semi 52) you can nstall the pumping
system in combination with an Edwards Disconnect Box (available as am accessory, refer to Section 7.3). Refer to the
Disconnect Box manual for installation instructions and information about the different ways the pumping system can
be shut down in an emergency.

For pumps that are installed into an integrated system and receive their power from that system. an emergency off
can be achieved by connecting the emergency stop circuit on the pump inte the integrated system's emergency off
circuit.

Refer to Section 4.6 for more informabion about pump behaviour after an emergency stop.
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3.10 Connect and set up the cooling-water

WARNING

Do not turn on the cooling-water supply until after you complete the electrical installation of the
pump. If you do, condensation may form inside the enclosure and there may be a risk of electric
shock.

MNotes: 1. For optimum water-cooling, ensure that your cooling-water supply meets the specification given in
Section 2.6, Ensure water suppiies are connected in paraliel. Refer to Figure 4, items 15 and 138, Edwards
recommends thaol quick connectors be used bo reduce the risk of woter spillage during connection/
disconnection. Some pump variants are supplied with guick connector meting halves, otherwise they are
gvailable as an accessory kif, refer to Section 7.3.

2, For minimum water consumption, reguigte the cooling-waler flow fo the sysiem.

Use the following procedure to connect the cobling-water supply and ensure that the system is receiving the correct
water flow rate. Before you start, ensure that the electrical power supply to the system is switched off:

1. Use 3/8inch B5F male pipe fittings to fit the female quick-release connector to the cooling-water suppiy hose
and to fit the male quick-releaze connector to the cooling-water refturn hose.

2. PRemove the dust-caps from the cooling-water inlet and outlet.

3« Comnect your water return hose to the cooling-water outlet (Figure 4, ftem 18), fit a water flow meter into the
water supply line close to the pump and then conmect your waker supply hose to the cooling-water inlet
[Figure 4, ftem 15).

4. Turn on the cooling-water supply.

5. Switch on the electrical power to the system. The water valves in the pump cooting system will automatically
open in-a pre-determined sequence. 12 Seconds after power is switched on, all the main pump water valves will
open for a period of 20 seconds.

6. Whilst the main pump water valves are open, adjust the water flow rate so that it meets the requirements given
in Table 3. Note that the water valves will all close again after 20 seconds and the flow rate displayed by the
water flow meter will decrease - this is normal. [T necessary, cycle the power to the pump to re-open the valves
for a further 20 seconds to continue setting the water flow rate.

7. Once the water flow rate has been set the water flow meter may be removed.
8. Inspect the water hoses, pipelines and connections and check that there are no leaks.

Turn of T the water supply while you complete the remainder of the installation procedures.
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3.11  Accessories

WARNING

When fitting accessories inside the system enclosure, ensure that you switch off the pump and lock
and tag out the electrical supply before removing the enclosure panels.

WARNING

The surfaces of the dry pump, booster and spools are very hot when the system is running. Allow
these surfaces to cool to safe temperatures before installing accessories inside the system
enclosure.

CAUTION

The power to the system must be switched off when the MicroTIM or active accessories module is installed or
removed. If it is not, these modules may be damaged. Refer to the appropriate accessory manual for more
information.

Refer to the individual accessories manuals for information about installation.

The disconnect box, when fitted, is used to energize and isclate the power to the system. It also allows the selation
of the electrical supply during an emergency and for maintenance and troubleshooting the system, thereby satisfying
SEMI 52 requirements. The photohelic switch / gaupe when fitted, allows monitoring for loss of extraction from the
enclosure, thereby satisfying SEMI 52 requirements.

3.12 Commission the system

WARNING

During some application cycles it is possible that the system may exceed OSHA 1910.95
Occupational Hoise Exposure Limits, the EU noise directive 20037 10/EC or other regional noise
limits dependent upon the process, duty cycle, installation or environment in which the pumping
system is being operated. A sound pressure survey must be conducted after installation and, if
necessary, controls implemented to ensure that the relevant limits are not exceeded during
operation and that adequate precautions are taken to prevent personnel from exposure to high
noise levels during operation.

WARNING

The exhaust of T variant systems will heat up to maximum temperature as soon as the electrical
supply is switched on.

. Switch on the external electrical supply and check that the POWER LEDs {Figure 2, item 7 and Figure £, item 4)
go on. If the LEDs do-not go on, contact Edwards.

2. ‘Switch on the cooling-water and nitrogen supplies.

3. Ensure that the exhausi-extraction system is not blocked (for example, that valves in the exhaust-extraction
system are openj.

4. Ensure that all openings to atmospheric pressure in the foreline vacuum system are closed.

5. Press the LOCAL CONTROL button (Figure 2, item 5) and check that the green LOCAL CONTROL LED
{Figure 2, item &) comes on and then remains continuously illuminated.

4. Press START button (Figure 2, item 3)

Fage 37

uolyejjelsu|



uolyeyjeisu|

M561-00-880 Issue C - .d

7. If the syskem starts and continues to operate, continue at Step 8. If a waming or alarm condition is indicated:
* Shut down the system: refer to Section 4.3.
e Contact Edwards.
8. Look at the pressure gauge in your inlet pipeline:
o [|f the pressure is increasing, immediately shut down the system, and contact Edwards,
s |f the pressure s decreasing continue at Step 9.
9. After you have commissioned the system:
& |f you want to continue to operate the system, refer to Section 4.1.

& Otherwise, shut down the system, refer to Section 4.3.

3.13 Install additional safety equipment

WARNING

If your Process Tool/control system needs to know the total flow rate of nitrogen to the system for
safety reasons, install suitable measurement eguipment in the nitrogen supply pipeline.

WARNING

If you use the nitrogen purges to dilute dangerous gases to a safe level, ensure that the system
shuts down if the nitrogen supply to the system fails.

If the sensors or microprocessors fail, the total flow rate of nitrogen displayed or output by the pumping system may
be incorrect. If you need to know the total flow rate of nitrogen to the dry pump for safety reasons, vou should
therefore fit suitable measurement equipment in the nitrogen supply pipeline. If you fit a rotameter, ensure that it
s suitable for use with mitrogen and that it is correctly calibrated.

If the mitrogen supply to the pumping system fails, a warning message will be shown on the Pump Display Terminal
{if fitted} and will be sent to any interfacing system connected to the pumping system. Ensure that your installation
5 configured so that it remains safe if there is'a failure of the nitrogen supply to the pumping system.

If an alarm condition is detected (and the pumping system is not configured to “run il crash’ refer to Section £.4)
the pumping system will shut down automatically. You must ensure that your installation remains safe if the pumping
system shuts down automatically.
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Operation

of the pumpis) are very hot and can cause injury to people. In accordance with Semi 52, hot
surface warning labels are applied to the side panels of some iXH T variants because testing has
shown that accessible temperatures can exceed 65°C in small areas at worst case pressure
conditions at an ambient temperature of 40°C. Under normal process operating conditions and an
ambient below 25°C, accessible enclosure temperatures are unlikely to reach this level.

WARNING

Do not operate the system with any enclosures removed or damaged. if you do there may be a risk
of an electric shock.

WARNING
Do not operate the system with the lifting eyebolts still fitted or with any enclosure panels
removed or damaged and do not touch any parts of the pumpis) when the system is on. Surfaces

-

% | Start-up

WARNING

Ensure that it is safe to start the system. If you do not (and, for example, maintenance is being
performed on components downstream of the system), yvou could cause injury to peopls.

WARNING

After the power & applied, all mains circuits will be energised.

WARNING

The exhaust of T variant systems will heat up to maximum temperature as soon as the electrical
supply is switched on.

P B> >

CAUTION

The system is designed to ride through transient term power interruption and to automatically restart once the
power is restored.

CAUTION

Do not operate the pump if the pipeline is restricted or blocked as the pump will not operate correctly and may
be damaged.

Refer to Section 1.4,

-

. Switch on the cooling-water and nitrogen supply.

P

. Switch on the electrical supply.

il

« Check that the exhaust-extraction system is not restricted, and that any valves in the exhaust-extraction system
are open.

The pump can be started using either the MicroTIM, the PDT or the front panel control.
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4.1.1 MicroTIM operation

If the system is Lo be operated by your ovwn control eguipment using the MicroTIM, ensure that no other devices have
control of the pumping system. i they do, you must first release control before you can start the pump by the
MicToTIM.

& Lse your control equipment to set the pump start/stop signal to the interface connector and check that the
Running LEDs are illuminated.

& The MicroTIM takes control. The message "MTIM IN CONTROL' will be displayed on the POT if connected. The
green “Tool Control™ LED (Figure 4, item 9} on the rear panel will illuminate.

4.1.2 PDT operation

If the system is to be operated using the PDT:

# Connect the PDT te the required PDT connection, front (Figure 2, item 11) or rear {iXH/ixL only,
Figure 4 jtem 5).

» Control must be taken with the POT - press ‘Control’ button. The message 'POT1 IN CONTROL" will be
displayed if the front connection is used and the message 'PDTZ IN COMTROL will be displayed if the rear
connection of the TAH/ XL is used.

# Press START button (refer to-Appendix A1 for more information).
# Press ENTER.

& The system will start and the Running LEDs on the pump and the Pump COn LED on the POT will flash whilst
the pump is on and warming up. These LEDs will stop flashing and remain illuminated continuously when the
purnp has reached full speed.

4.1.3 Front panel control operation

To operate the system wsing the front panel controls (refer to Figure 2):

® Press and hold the 'Local Control' button (Figure 2, item 5). The Green “Local Control’ LED (Figure 2, item &)
will illuminate continuously when control is taken. The message 'Keys in Control’ will be displaved on the PDT
if connected.

& Press and hold the Start button (Figure Z, item 3) until the pumps starts. The Running LED [Figure 2, item 2)
will flash whilst the pump is coming on and will remain itluminated continuousty when the pump is running
normally,

4.2 Status indicators

Refer to Figures 2 and 4.
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4.3 Manual shut-down

WARNING

If you shut the system down and don’'t isolate it from the electrical supply, do not disconnect the
Pump Display Terminal or release control from the Pump Display Terminal or front panel. If you do
the system could be started by another Module.

WARNING

Do not remove the inlet connections until the pump has been allowed to stop rotating and the
power has been isolated. The pump can take up to three minutes to completely stop.

CAUTION

If vou stop the pump without the nitrogen purge cycle, for example by using the EM5S button, on processes that
have condensable or solid by-producis then the pump may not restart.

The pump can be-shut down using either the MicraTIM, the POT or the front panel controls. Note that only the item
in control can stop the pump {refer to Section 1.4).

Note: The EMS bution will always stop the pump. It does not matier which item has control. Refer to Section 4.6.

If the pump is not going to be reguired for some time, switch off the electrical supply and the cooling-water supply.

4.3.1 Shut-down modes

Auto shut-down introduces a nitrogen purge cycle which lasts for 15 minutes before the pump is shut down. This is
the recommended shut-down mode.

Fast shut-down immediately stops the pump without gas purge.

Ramped shut-down is an optional mode for iXH. In some harsh applications, process residues can accumulate in the
pump mechanism during shut-down, making it difficult to restart the pump next time. To prevent this problem a
special ramped shut-down can be performed. Contact Edwards for more information.

4.3.2 MicroTIM operation

Use your controt equipment to reset the pump start/stop signal to the interface connector. The Running LEDs will
then go off, and the pump running status cutput signal will open.

4.3.3 PDT operation

Press the stop button on the PDT (refer to Appendix A1 for more information). You can choose whether to select
Auto or Fast shut-down mode.

4.3.4 Front panel control operation

Press and hold the stop button {(Figure 2, item 4) for 5 seconds to stop the pump in Auto shut-down mode
{recemmended, refer to Section 4.3.1 above}. Repeat within 10 seconds to stop the pump in Fast shut down-mode.
The running LED (Figure 2, item 2) flashes whilst the pump is slowing down and will then turn off when the pump has
shut down.
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4.4 Automatic shut-down

CAUTION

If you select "Run "til crash’, the pump(s) can be damaged and you may invalidate any warranties on the system

equipment.

Mormally, if an alarm condition exists, the controf system will shut down the dry pumping system. For pumping
systems containing a dry pump and booster combination, some alarms will cause only the booster to stop. and not

the full system.

MNotes: 1. If required you can request ‘Run ‘Bl crosh’ operation. in this mode of operation, most alerm conditions
will be jgnored and the pump{s) will continue to operate. For safety reasons, some alarms cannat be
overridden and the system will automatically shul down even if you have selecled RBun 't crash’s

Refer to Table 19.

2. ‘Rur il crash' is automaiically reset to 'off " when the electrical supply is removed.

3. The Tool Interfoce overrides the Run 'Til crosh' state selected provided it hos control of the pump.

Table 1% - Alarm actions

Alarm Description A larrr;zﬁpp Sy | e 5;?}:;’; OUBtEY ALT,?:T{,E;S
EMS or System Configuration (set-up) fault Yes Yes Yes
Exhaust Pressure’ Yes Yes Yes
Booster Stator or End Cover Temperature’ Ho Yes Mo
Dry Pump 5tator or End Cover Tlen‘u;:-Eraiture1t Yes Yes Mo
Booster status’ Mo Yes Yes
Dry Pump status’ Yes Yes Yes

Mot gpplicable to pXH systems.

Mot appiicable to systems which do notl contain a booster.
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4.5

The system is fitted with a number of pump protection sensors that will give warnings and alarms, refer to Table 20.

Unplanned shut-down and alarms

Table 20 - Pump protection sensors

Sensor Warning condition triggered | Alarm condition triggered
Exhaust pressure transducer
- for iXH excluding systems containing the 450H 0.35 barg (5 psig) 0.55 barg (8 psig)
dry pump
- for all systems containing TXH450H dry pump 0.2 barg (3.2 psig) 0.35 barg (b psig)
- for all XL 500 systems 0.3 barg (4.4 psig) 0.4 barg {5.8 psig)
0P TEMP
- 1%H systems containing 100 and 200 dry pumps:
Standard 130°C 140 *C
T variants 160 =L 170 C
- IH systems containing 200H dry pump:
Standard and T variants 160 °C 170 °C
- {XH3030:
Standard 160 C 170 °C
T variant 170 °C 180 °C
- 1%H systems containing 450H and 500H dry
pumips:
Standard and T variants 175 0 185 °C
- iXL2500 150 °C 165°C
- all iXL500 systems 139 *C 144 °C
- all iXL750 systems 180°C 150°C
DP TEMP 2
- {XH3030T 140 °C 150°C
- IXH4550HT 145 °C 155 °C
- IXHEO50HT 145 °C 155 °C
DP Endcover
- IXH3030T 1007 C 110°C
ME Stabor
- IXHE10 only &0 °C 7o C
- all other XH and i¥L variants 120°C 130-°C
ME endcover, T variants only 100 °C 110 *C

Refer to Section 4.4 for information about alarms and automatic shut-down conditions.

If the system has an unplanned shut-down, ensure that the cause of the shut-down is identified and rectified before
restarfing. If yvou are in any doubt, contact Edwards,

Note: The high temperature alorms on Edwards vacuum pumping systems are system protection trips ond should
be considered as.an cbrormaol running condilion. If a system has tripped due to any high lemperature alarm
the system should be investigated and the reasan for the alarm established. Once the fault has been

remedied the system should be left for a minimum of 30 minutes before gitempting to restart,
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4.6 Emergency stop

WARNING

For T wvariants only, the exhaust heaters will remain powered on even when the emergency stop
is activated.

Note: The emergency stop swiltch is nol an electrical isolator.

To shut down the: systemin an emergency, press the emergency stop switch (Figure 2, item 1). Alternatively, you can
operate the emergency stop controls in your own control system if yvou have conpecied your emergency stop circuit
io the system as described in Sechion 3.9,

‘When emergency stop is selected:
s The dry pump and./or the booster pump is switched off.
# The solengid-valve(s) in the Gas Module close, to switch off the supply of nitrogen to the pump.
# The solenoid-valve(s) in the temperature control manifold(s) de-energise with loss of temperature control.

¢ The Pump Display Terminal will display '1.01 ALARM/STOP ACTIVATEDR' {if connected) or it may display
‘AL ARM 186.01/ DP INV 0040 000 / EMS’

& The Runming LED will po off.
& The Alarm LEE jlluminates.
& For T variants, the exhaust heaters remain powered on.

& Booster heaters on T variants (where fitted) switch off.

4.7 Restart the pump after an emergency stop or automatic shut-
down

Note: If the system hos guiomatically shut down because of high pump power, check that the pump is free to
rofate before you restart the system: confact Edwards.

If you have used the emergency stop switch on the front panel to shut down the system, you must reset the
emergency stop switch before you can restart the system. Turn the emergency stop switch to reset it, then restart
the system as described in Section 4.1,

If the system has been automatically shut down because of an alarm condition, the alarm condition must be rectified
before you can restart the system. Restart the system as described in Section 4.1.

4.8 Advanced control and monitoring

FABworks is a tool that can be used to monitor pumping systems over a network. Contact Edwards for more
information.

For advanced applications, Edwards has a tool that allows the pumping system configuration to be changed. Contact
Edwards for more information.

For zome applications it may be desirable to adjust the system operating temperatures fo suil process demands.
Lontact Edwards fo discuss your reguirements and refer to Section 5.7 for instructions on configuration.
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5 Maintenance

WARNING

Only personnel specially trained to perform electrical maintenance should attempt
troubleshooting inside electrical enclosures. These enclosures contain hazardous voltages and are
not cperator areas.

WARNING

Leak test the system after maintenance and seal any leaks found to prevent leakage of dangerous
substances out of the system and leakage of air into the system.

> >

n

% Safety and maintenance frequency

WARNING

Obey the safety instructions given below and take the appropriate precautions. If you do not, you
can cause injury to people and damage to eguipment.

WARNING

Electrical, nitrogen and water supplies are all potentially hazardous energy sources. Before
carrying out any maintenance the supply of these sources should be locked and tageed out.

WARNING

Do mot touch the pump exhaust and check-valve (if fitted) whilst the pump is running since the
temperatures of these parts can cause burns. These parts will remain hot after the pump has
stopped.

WARNING

Personal protective equipment should be checked and used as specified by its supplier. Hazardous
chemicals that have been pumped are located within the pumps and piping. Use of suitable
protective gloves and clothing along with a respirator is recommended if contact with substances
is anticipated. Particular caution should be exercised when working with fluorinated materials
which may have been exposed to temperatures greater than 260 *C. Refer to Edwards Material
Safety Data Sheets for detailed information.

@20/ b B> >

Ensure that the maintenance technician is familiar with the safety procedures which relate to the products
pumped.

s Allow the pumps to cool to a safe temperature before you fit Lifting eve bolts or start maintenance work.
s \Ventand purge the dry pumping system with nitrogen before you start any maintenance work.

& [solate the dry pumping system and other components in the process system from the electrical supply so
that they cannot be operated accidentally. Note that the emergency stop switch on the dry pumping system
is not an electrical isolator, unless a disconnect box accessory s installed.
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o Wait for at least four minutes afier you have switched off the electrical supply before you touch any
electrical component on the dry pumping system.

& HRoute and secure cables, hoses and pipelines during mainfenance to avoid possible risk of trips or
entrapment.

« Ensure that any oil or water collected in the secondary containment drip tray 15 removed before moving the
system.

& The enclosure panels should cnly be removed with the use of a special tool, when the pump system has been
stopped and allowed to cool sufficiently (as an indication the system should be left for one hour with cooling
water still connected with flow characteristics as defined in Section 2}.

& 'Wear the appropriate safety-clothing when you come into contact with contaminated components. Dismantle
and clean contaminated components inside a fume-cupboard.

» Re-check the pump rotation direction if the electrical supply has been disconnected.
¢ O-ring replacement intervals vary depending on your application.

* Dispose of components, grease and oil safely.

* Take care to protect sealing-faces from damage.

* Do not touch or inhale the thermal breakdown products of fleorinated materials which may be present if the
system has been overheated to 260 °C and above. These breakdown products are very dangerous.

Fluorinated materials in the sysbtem may include oils, greases and seals. The system may have overheated if
it was misused, if it malfunctioned or if it was in a fire. Edwards Material Safety Data Sheets for fluorinated
materials used in the pump are available on reguest.

The system requires little user maintenance. Pump protection sensors fitted Lo the system do not require routine
mainternance. The maintenance aperations you can carry out are described in the following sections, any other
mainterance must be carried out by Edwards service centres (refer to Section 7). The frequency of maintenance
operations depends on your process. Adjust the frequency of maintenance operations according to your experience.

‘When you maintain the system, use replacement parts, seals and fittings supplied by Edwards, refer to Secticn 7.
Ensure that your nitrogen and cooling-water supplies are connected in parsliel and that they meet the specifications
given in Section 2. Contact Edwards for more information.

9 Relocate the system for maintenance

WARNING

The substances that accumulate in the exhaust-pipe, elbow and check-valve can be dangerous. Do
not allow these substances to come into contact with your skin or eyes. Do not inhale vapours from
these substances. Fit blanking caps to the inlet and outlet flanges when you move the exhaust
pipe, elbow or check-valve around your workplace.

The majority of synthetic oils/grease can cause inflammation of the skin {dermatitis). Safety
precautions must be faken to prevent prolonged skin contact with these substances. Use of
suitable protective gloves and clothing along with a respirator is recommended if contact with the
substance is anticipated. System process gases and residue can be highly toxic. Take all necessary
precautions when handling components that have, or could have, come into contact with them,
including O-rings, lubricants and all exhaust accessories.

WARNING

You must use suitable lifting equipment to move the system. It is too heavy to lift by hand.

©
©
A
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WARNING

Do not exceed the topple angle of 10 ° when moving the pump. Wheel the system on its castors to
move it into its operating position. The system should only be wheeled short distances over flat
surfaces. If the floor surface is uneven or has cbstacles the system should be lifted with suitable
lifting equipment. If lifting the system is impractical, or there are other site difficulties, please
consult Edwards for further advice.

3duUeUIJULRW

CAUTION

Drain the cooling-water from the system if vou will transport or store it in conditions where the cooling-water
could freeze, If you do not, cooling-water may freeze in the system and damage the pump(s) and/or the cooling-
water pipelines.

If you want to remove the system from its operating location and move it to another location where you will do
mainterance, use the following procedure:

-

. Purge the system and shut down as described in Section 4 and allow the system to cool down.

2. Isolate the power and then disconnect the mating-half from the electrical supply connector, then isolate the
water and the gas purge supply.
3« Switch off your nitrogen and cooling water supplies, Disconnect the nitrogen supply, taking care as any trapped

gas under pressure is released. Disconnect the cooling-water supply followed by the cooling-water return.

4, Disconnect the inlet and outlet from the vacuum and exhaust systems and it blanking caps.
5. If necessary, disconnect the air-extraction port from your factory extraction system.

4. If necessary disconnect any accessories from the system.

7. Adjust the levelling feet so that the system rests on the castors.

8. Move the system to the location where you will do maintenance.

After maintenance is complete, re-install the system as described in Section 2.

" Draining the cooling water

WARNING

Use of suitable protective gloves and eye protection is recommended when carrying out this
procedure. Personal protective equipment should be checked and used as specified by its supplier.

WARNING

The exhaust of T variant systems will heat up as soon as the electrical supply is switched on.

N-FTE

1. Relocate the system for maintenance as stated in Section 5.2.

2 Edwards Limited 2012. All rights reserved. Fage 47
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2. Connect a regulated clean dry air supply (5 barg or 73 psig) to the cooling water supply connection
(Figure £, item 15), Do not turn on the air supply yet.

3. Comnnect a drain hose to the cooling water return connection (Figure 4, item 18). Position the open end of the
drain hose in a suitable collection container.

4. Turn on the clean dry air supply.
5. Monitor the drain hose cutlet until no further cooling water is purged.

6. Fit the external EMS link plug {supplied) to the EMS connection on the rear of the system (Figure 4, item 10}, If
you do not, you will not be able to purge the water system effectively.

7. Conmect the system to a suitable mains electrical supply. The control system will now open each temperature
conbrol valve, purging the cooling water from all flow paths. After two minutes, remove the electncal supply.
Wait for 10 seconds and then re-connect the electrical supply and repeat the entire process. Continue repeating
until po further cooling water is purged from the system.

8. The cooling water drain procedure is now complete. Disconnect the air supply, electrical supply and the drain
hioses. Dispose of the dained cooling water appropriately.

5.4 General maintenance

CAUTION

Do not use cleaning materials based on strong alkalis, aggressive or chlorinated solvents. Do not use cleaning
materials containing abrasives.

The system is given a charge of oil before it leaves the factory. You should not need to check or adjust oil levels
between major overhauls.

‘We recommend that you carry out a monthly visual inspection of the system in situ. Check that the cables, hoses
and pipelines bringing services to the pump are in good condition and ensure that all connections are secure.

The following maintenance can also be carried out on the system, contact Edwards for dekails and training:
& [nspect the connections, pipelines, cables and fitbings inside the pump enclosure, refer to Section 5.5.
# [nspect and clean exhaust pipe, elbow, and check valve

Note: - The sysiem is suppiied with either o trapped O-ring or g mefal seol for the exhoust connection, depending
on pump type and anficipated exhaust temperatures. Ensure that you olways replace seals with the same
type.

5.5 Inspect the connections, pipelines, cables and fittings

WARNING

Electrical, nitrogen and water supplies are all potentially hazardous energy sources. Before
carrying out any maintenance the supply of these sources should be locked and tagged out.

If the system is not relocated for maintenance, ensure all supplies are locked out and tagged out before starting the
following procedurs.

1. Remove the enclosure side and top panels.

1. Check that all the connections are secure; tighten any loose connections. Inspect all cables, pipelines, hoses and
connections and check that they are not corroded or damaged and do not leak; repair or replace any pipelines,
hoses and connections that are corroded or damaged, or which leak.

3. Refit the enclosure side and top panels.

Page 43



M561-00-880 Issue C

5.6 Gas module configuration

The gas module configuration may be adjusted to suit process demands.
5.6.1 iXH single mode and single mode+

The i¥H Single Mode gas module has 2 manually-adjustable operational medes:

3duUeUIJULRW

s« Medium

« Harsh

In addition to this, the Single Mode + gas module has & further operational mode:
¢ Harsh + Inlet

The factory defsult setbing for all gas modules is Harsh, except for the iXH1220H and ©<H13820H models which contain
the SM+96 gas module set to Medium.

Contact Edwards service personnel for insbructions on how to access the configuration menu (via the PDT) and for
process-specific recommendations.

UIse the following procedure to change the gas module mods:

1. Remove the left hand side panel of the pumping sysiem.

1. |dentify the gas module [Contact Edwards for guidance).

3. Use a short flat-blade screwdriver to turn the adjustment screw on the front of the gas module by 1/4 turn.
4

. If adjustment screw slot is vertical then turn clockwise for medium mode.

L
"

I adjustment screw slot is horizontal then turn anticlockwise for harsh mode.
Refit side panel.
Access the Config menu on the POT (requires an access code, contact Edwards).

Scroll down to Gas Process - press ENTER.

=R = R -

Scroll through options Harsh / Med / Harsh + Inlet - use ENTER to select desired oplion.
10. 5croll down to Default N, Setup - press ENTER.

11. PDT displays: 52t Default Yes {Press Enter) - confirm default - Press ENTER.
5.6.2 Multi mode

The i¥H and AL Multi Mode gas modules have a number of electronically-adjustable operational modes:
e Mediom
e« Harsh
¢ +|nlet purge
= +Exhaust purge

Contact Edwards service personnel for instrections on how o access the configuration menu (via the PDT) and for
process-specific recommendations,
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Use the following procedure to change the gas module mode:
1. Access the Config menu on the POT (contact Edwards for advice).
Scroll down to Gas Process - press ENTER.

Scroll through options to choose gas process - use ENTER to select desired option.

I ]

Scroll down to Default N2 Setup - press ENTER.

5. POT displays: Set Default Yes (Press Enter) - confirm default - Press ENTER.
5.6.3 iXL variants

XL varianis are not fitted with gas modules.
9.7 System operating temperature configuration

The system operating temperature configuration may be adjusted to suit process demands. Contact Edwards service
personnel for insbructions on how to access the configuration menu (via the PDT) and for process-specific
recommendations.

ise the following procedure:

1. Access the Config menu on the PDT (reguires-an access code, contact Edwards).

1. 5Scroll to Temp Setpaints - press ENTER.

3. Scroll to Set DP Temp or Set MB Temp - press ENTER.

4. Scroll to desired temperature - Press ENTER.

Notes: 1 The Dry Pump sef point is the desired surface temperature of the internal low vocuum siage.

£ The Booster set point is the temperature of the booster stator of which additional cooling is deployed
te control booster temperatures. The boosier will not necessarily reach the set point temperature at
ultimate conditions.

Refer to Table 21 for default temperature settings and ranges.

Table 21 - Dry pump and booster temperature settings

Temperature Setting Range Ll;::;c:;te;l;lgfrature Default value (" C)
Standard iXH dry pump J0-135 110
iXH T variants containing 450H and 500H dry pump 110 - 150 140
XH3030T 110 - 160 160
All other i¥H T variants 110 - 150 150
L2500 dry pumps - 105
XL 500 dry pumps 126:- 136 13
L7500 dry pumps - 120
Booster (except iXH610) &0 - 100 100
Booster {iXH&10 only) 0-55 ES
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6 Transportation, storage and disposal

6.1 Transportation

WARNING

Do not drain the oil from the pump(s) whether dangerous substances have been pumped or not.
You must fit blanking plates to seal all vacuum inlef and outlet ports (to prevent possible oil
leakape). You must ensure that the system is correctly labelled, if in doubt contact Edwards.

Follow the procedure laid out in Section 6.2 and then read form HS1 and fill out form H52, which can be found at the
back of this manual.

6.2 Storage

Drain the cooling-water from the system if you will transport or store it in conditions where the cooling-water could
freeze (refer to Section 5.3). If you do not, the cooling-water may freeze in the system and damage the pumpis) and/
or the cooling-water pipelines.

Store the system as follows:
1. Follow the procedure set out in Section 5.2,
2. Store the system in clean dry conditions until required.

3. When required for use, prepare and install the system as described in Section 3 of this manual.

6.3 Disposal

WARNING

Dispose of the system and any components safely and in accordance with all local and national
safety and environmental requirements.

This eguipment may contain a lithium manganese dioxide battery which, under California law,
requires notification for the presence of perchlorate: Perchlorate Material - special handling may
apply, refer to www.disc.ca.pov/hazardouswaste/perchlorates

Edwards products are supported by a world-wide network of Edwards Service Centres. Each Service Centre offers a
wide range of options including disposal. Refer to Section 7.2 for more information.

Pump system materials suitable for recycling include cast fron, steel, PTFE, stainless steel, brass, aluminium, zinc
alloy, nickel, mild steel, ABS, polyamide.

Take particular care with the following:
* Fluorcelastomers which may have decomposed as the result of being subjected to high temperatures.
* Componentis which have been contaminated with dangerous process substances.

« Lithium battery
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7  Service, spares and accessories

7 | Introduction

WARNING

Whenever you return the system to an Edwards Service Centre or other Edwards company, you
must comply with the requirements of Section 7 and with the requirements of the Return of
Edwards Equipment Procedure {refer to forms H51 and H52 at the rear of this manual).

Note: You must nof drain the ail from the pumping system. You must clegriy state the pump is full of oil when
you compiete form HSZ,

Edwards products, spares and accessories are available from Edwards companies and distributors world-wide. These
centres employ Service Engineers who have undergone comprehensive Edwards training courses. Order spare parts
and accessories from your nearest Edwards company or distributor, When you order, please state for each part
required:

1. Model and Item Mumber of your eguipment
2. Serial number {if any)

3. ltem Mumber and description of the part.
T Service

Edwards products are supported by a worid-wide network of Edwards Service Centres. Each Service Centre offers a
wide range of options including: equipment decantamination; service exchange; repair: rebuild and testing to factory
specifications. Equipment that has been serviced, repaired or rebuilt is returned with a full warranty. Your local
Lervice Centre can also provide Edwards engineers to support on-site maintenance, service or repair of your
equipment. For more information about service options, contact your nearest Service Centre or other Edwards
company.
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1.3 Ordering accessories

Table 22 - Accessories

Description

item Number

Seismic bracket kits (refer to Table 23):

ASOTS&TOO0 or ASOTSS000

Retrofit kit to enable installation of iXH in place of iHT1000:

screw module mains connector)

For iXH1210 and H1210H ARD769000
For ixH1Zz20H AROT 0000
Exhaust extraction cover kit:

For MwW4d exhaust ABDTE0000
For NWh0 exhaust ABDTS1000
Exhaust Check Valve Kiks:

HW40 jrefer to Table 24) AROTEZ000 or ASOTETOO0
NW50, PTFE Disc type {for 1L systems) ASDT90000
Mitrogen flow switches:

Suitable for O - 60 sim AROT34000
Suitable for 0 - 204 slm ABO735000
Utilities kit (contains mating half guick connectors for cooling water and

electrical connector mating parts):

Kit suitable for 380 - 460V systems using the Harting Han® 100A axial screw AROTFEE000
module mains connector

Kit suitable for 200 - 230V systems using the Harting Han® 100A axial screw ARDTRI000
modute mains connector

Kit suitable for all systems using the Harting Han® K4/4 mains connector ABDTFIS000
Photohetic switch and gauge kit ARDRO3000
Dizconnect bex {used with photohelic):

200 - 230 V 60 A max (suitable for systems with the Harting Han@ K4/4 mains AS0B0Z000
connector}

200 - 230V 100 A max (suitable for systems with the Harting Han@ 100A axial AS0ER04000

pXH drip tray (used to fully satisfy SEMI 52 requiremenis)

Contact Edwards

Accessory modules:

Active Accessory Module (AAM)* D37480500
Passive Accessory Module {PAMY B37480550
PDT D37280700

* AAM includes a PAM

If wou wish to restrain your system using seismic brackets you will need to order the correct brackets for your

particular system, refer to Table 3.
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Tabte 23 - Seismic bracket kits

Seismic bracket kit AS0767000 AS076B000 M56930012
Pumping system models XHT00 ixXH450H XL2500
iXH200H D{HE00H L7500
iXH&10 iXH3I03/T THL7ROR
XHI210/H IXH3045H
H1220H/T iXH3050H
iXHIB20/H /T iAH4545HT
iXH4550HT
HHe045H/T
DHB050H/T
pXH4R00
pXHA000
HL500G
iXL500R

The systems thot use the seismic bracket kit A507-67-000 may be restrained using only 2 seismic brackets if
desired, as described in Section 3. 1.

Note: |If you wish to use an exhaust check valve an g system with an NW40 exhoust, yvou will need to order the

correct kit for your particutar system, refer Lo Table 24,

Table 24 - Exhaust check valve kits

Exhaust Check Valve Kit AS0782000 AS0TET000
Pumping system models MH100 iXH450H
L(H200H XH500H
iXH&10 iXH3045H
H1210 /H i¥H3050H
iXH1220H /T iXH4B45HT
MH1820 /H /T XH4550HT
H3030 /T i¥HE045H /T

iXHe050H /T
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Appendix A1

Pump display terminal

The PDT accessory provides pump on/off and status reporting. Warnings and alarms are also indicated to the user.
Up to two POTs may be fitted to iXH and L systems, up to one PDT may be fitted to pXH systems.

Figure A1 - Pump display terminal

A1.1

LEDs

Local Control Green illuminates continuously when this POT has control of the pump.

Pump ON Green (within the Pump Start button) illuminates to indicate that the pump is running.

Warning Yellow illuminates to indicate that a pump waming is present, It flashes when a new warning
oocurs until it is acknowlaedged by pressing EMNTER' when it goes continuous until the warning clears.

Alarm Red flluminates to indicate that a pump alarm is present. It flashes when a new alarm occurs
until it is acknowledged by pressing 'ENTER" when it goes continuous uniil the alarm clears.

Al.2

Pump start / stop and control

To Start or 5top the pump the PDT must be in control, indicated by the Local Control LED being illuminated.

To take or release control briefly press Control.

If something else is in control, error message "Control locked' appears, refer to ‘Control Holder in the Status menu.

Press Start@ button PDT displays:

Tabie A1 - Pump start control

CANCEL

Pump State Local Control LED PODT display Operator Pump response
Stopped On START MENU Start Press ENTER to con- | Pump Starts
Pump firm
Running On Pump Runming Press | Press CANCEL Mo change (runming)
CANCEL
Stopped or Running Off Mo PDT Control Press | Press CANCEL Mo change
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Press Stop @ button POT displays:

Table A2 - Pump stop and control

Pump State Local Control LED PDT display Operator Pump response
Stopped On PUMP Stopped Press | Press CANCEL Mo change (stopped)
CAWCEL
Running on S5TOP MENU Fast If Auto Shutdown is Pump Stops
Shutdown reguired press down
arrow. Press ENTER
to confirm
Stopped or Runming | Off Mo PDT Control Press | Press CANCEL Mo change
CANCEL

A1.3 Warning / Alarm display and acknowledgement

Each mew warning / alarm s displayed when it occurs, overwriting any text already present unless another
unacknowledged warning  alarm is currently being displayed. The corresponding Warning / Alarm LED flashes to
indicake a new warning / alarm.

Preszsing ENTER acknowledges the warning / alarm currently displayed and the Warning / Alarm LED stops fiashing.
If available the display will show the suggested action, press EMTER again to clear.

If there s another new warning or alarm the Warning / Alarm LED will continuwe to flash and this s then displayed,
otherwize the display will revert o the original text from before the alarmis) / warning{s) cccurred.

If there are warnings / alarms still present, but they are all acknowledged, then the corresponding LED remains
continuously lluminated. The text indicating acknowledzged warning /! alarm conditions still present may be viewed
in the Status menu, see below. Some Alarms such as 1.01 STOP ACTIVATED remain present untit the pump is manually
started from the PDT or front pansl controls.

Once all warning/alarm conditions have gone away, then the corresponding LED s extinguished.

To avoid a build wp of out of date Warnings they are avtomatically acknowledged after 36 hours.
Al1.4 Menus

There are three menu buttons Mormal, Status and Setup described below.
MR in the data part of & parameter indicates Mo Reading.

MNP in the data part of a parameter indicates a parameter that is Mot Present.
Al.4.1  Normal menu

This menu is displaved when the POT is first plugged into the pump, or accessed by pressing the Normal button. Up
to 4 parameters are displayed, scroll by pressing up/down keys.

Table A3 - Normal menu

Description Typical Display
Serial Mumber S/H 1234567
Control Holder MOMNE IN CONTROL
Diry Pump current OP CURRENT 1.1A
Booster current ME CURRENT 1.1A
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By default the 4 parameters displayed in the Normal menu are as shown above for the iH, these may be changed via
the Edit Display attributes menu, accessed from the SETUP menu. For the pxXH, the default Mormal menu is as shown

below.

Table A4 - Hormal menu
Description Typical Display
Serial Number SIM 1234567

Control Holder
pXH booster current

Dry pump current

MOME IM CONTROL
PE CURRENT 1.1A
DP Current NP

Al1.4.2 Status menu

Press the Status button to enter. Scroll by pressing up/down keys. Press CANCEL to exit back to Hormal menu.

If a device is not fitted the associated parameters will not be displayed. Parameters displayed:

Table A3 - Status menu

Description

Typical Display

Serial Mumber

Control Holder

Dy Pump current

Booster current

pXH Booster current

Green Mode state

Gate valve open/closed state
Remoke Gate valve open/closed state
Dry pump stator reference temperature
Dy Pump temperature

Dry Pump exhaust stage temperature
Dry Pump End Cover temperature
Dry Pump temperature 2

Booster Temperature

Booster MB End Cover temperature
pXH Booster Temperature

pXH End cover Temperature

M, Flow Rate

Dry Pump Power

Booster Power

pXH Booster Power

Dry Pump speed in percent

Dry Pump speed in Hz

Booster speed in percent

Booster speed in Hz

pXH Booster speed in percent

S/N 1234567
NONE IN CONTROL
DP CURRENT
MB CURRENT
PB CURRENT
GREEN MODE STATE
GATE VALVE
PE VALVE
TCS REF

DP TEMP

DP EXH 5TG
DP E/C TEMP
DP TEMP 2
MB TEMP

MB E/C TEMP
PB TEMP

PB E/C TEMP
N, FLOW

DP POWER
MB POWER
PB POWER
DP SPEED

DP SPEED

B SPEED

B SPEED

PE SPEED

1.1A
1.14
1.14
Off
Open
Cpen
100C
100C
100C
100C
100C
100C
100c
100C
100C
44 sim
1.1 RW
1.1 kW
1.1 kw
100 %
100 Hz
100 %
100 Hz
100 %
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Table AS - Status menu (continued)

Description

Typical Display

pXH Booster speed in Hz

Dry Pump Inverter Temperature
Booster Inverter Temperature
pXH Booster inverter Temperature
Bry Pump Exhaust pressure

Dy Pump Exhaust Temperature
Bry Pump Exhaust gas temperature
Active gauge pressure

Water Flow Rate

Run Hours

pXH Run Hours

Mumber of Pump Starts

Time to Stop (seconds)

Active Alarms and Warnings {if present)

PE SPEED

DPF INY TEMP
MEB [NV TEMP
PE INV TEMP
EXHALST

EXH PIPE

ExXH TEMP

AG 1.1E-Z kPa
WATER

RUN HOURS
PE RUN HOURS
PUMP STARTS
TIME TO 5TOP

100 Hz
1000
100C
100C
5.F5l
100C
100C

11.1 L/m
1000
1000
100
200

The PDT returns the serial number of the system it is plugeged direckly into. For exemple, if an iXH is being

used to contral a pXH, the PDT can be plugged into either system. [f it is plugged into the IXH, it returns the
serial number of the iXH and if it is piuwgeed info the pXH il refurns the serial number af the pxXH.

All warning and alerm codes from the IXH dry pump and boaster are in the renge 101.071 fo 799.15.

All warning gnd alorm codes from the pXH booster are in the range 5071.07 to 899.15.

A1.4.3  SETUP menu

Press the Setup button to enter. Menu title is shown at the top of the display. Scroll by pressing up/down keys, Press

EMTER to open a sub menu or CANCEL to exit back to Hormal menu.

Table A6 - SETUP menu

Description

Display

Commands menu’

Display Inverter Fault History menu
Software Version Display menu
Display Serial Number

Fit Accessory menu’

Edit IP configuration menu

Edit Display attributes menu

Set Time and Date’

Display Pump Type

Command Menu_.
Inv Fault Hist..
S4W Version...
Serjal Hum...

Fit Accessory..

IP Config...
Display Atfr_.

Set Clock_

Show Pump type...

This opfion requires o security code to access it,

Time is set gutomatically when connected bo g Fabworks network.

Each sub menu is described below.
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Al.4.4 COMMANDS menu

Under the Setup menu. Scroll by pressing up/down keys. Press ENTER to open a sub menu or CANCEL to exit back to
the SETUP menu.

Table A7 - COMMANDS menu

Gate Valve {Open/Shut)’

MEB Pump {On/OFf)"

PE Pump (On/Off)T

Green Mode (On/OFfT

Green Level (ldie/Sleep/Hibernate/Moded. .8)*
Gas Valves

This option requires a-securify code toaccess if.
T The PDT must be in control to perform these functions.

Press the up/down keys to select the new seitings and press ENTER to accept or CANCEL fo exit back to the
COMMANDS menu.

Al1.4.4.1 GAS VALVES menu

Scroll by pressing up/down keys. Press ENTER to open a sub menu or CANCEL to exit back to the Setup menu. Settings
do not appear if they are not fitted.

Table AB - GAS VALVES menu

Set M, Seal
Set inlet 1
Set Bypass
Set Exhaust 2

Press the up/down keys to select on / off and press ENTER to accept or CANCEL to exit back to the GAS VALVES
RN,

A1.4.5 INV FAULT HIST (Display Inverter Fault History) menu

Under the Setup menu. Scroll by pressing up/down keys. Press ENTER to open a sub menu or CAMCEL to exit back to
the Setup menu.

Table A% - INV FAULT HIST (Display Inverter Fauit History) menu

DP Inv Fault Hist (Dry Pump Inverter Fault History)

DPZ Inv Fault Hist (Dry Pump 2nd Inverter Fault Hisbory)
ME Inv Fault Hist (Booster Inverter Fault History)

PE Inv Fault Hist (pXH Booster Inverter Fault History)

Each inverter Tault history contains up to 32 entries, each contains ane alarm and one waming, where 1 is the most
recent. Scroll by pressing up/down keys: Press CANCEL to exit back to the Inverter Fault History menu.

The inverter fault information is displayed in the following format:

DP Inv Fauli nn
Azaaaa Wiwwnane

wvihere nn is the number, aaaa is the alarm code, and wwoww is the warning code.

Refer to Section A2, 3 for more information about inverter wamings and alarms.
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A1.4.6 SOFTWARE VERSION Display menu

Under the Setup menu. Scroll through the software version loaded in the processors by pressing up/down keys. Press
CAMCEL o exit back to the SETUP menu.

Al1.4.7  FIT ACCESS0RY menu

Under the Setup menu. Scroll by pressing up/down keys. Press ENTER to open a sub menu or CANCEL to exit back to
the Setup menu.

Table A10 - FIT ACCESS0RY menu

Gate Valve_:

Water Sensor... {Analogue water flow)
Active Gauge .

Exh Gas Temp_.. {Exhaust Gas Temperature)

For an accessory press the upSdown keys to select Fitted or Mot Fitted and press ENTER to accept or CANCEL to exit
back to the COMMANDS menu.

Norte: Gate Valves additionally heve an option of Fitled No Feedback for use where there are no position feedback
switches fitted fo the gale valve.

To configure an accessory connected to the pxH, please contact Edwards.
A1.4.8 IP Configuration menu

Under the Setup menu. Scroll by pressing up/down keys. Press ENTER to open a sub menu or CANCEL to exit back to
the Setup menu.

Table A11 - [P Configuration menu

Host_Mame.. {display only)

DHCP Enable_. (Enabled / Disabled)
IP Address_. Do o000
Address Mask... {3o0c. 3000300 oo
DHS Server.. (3000 30000003000 T
Gateway.. {3006, 3000, 300040000 T
WTP Server.. {display only)

SMTP Server.., {display only)

MAC Address.. {display only)
Domain Name.. {display only)

*

Press the up/down keys to select Enaobled or Disabled ond press ENTER fo aocept or
CAMNCEL to exit back to the IP Configuration menu.

For each address setting press the up/down keys fo set the digit, press ENTER to
accept and mave to the next digit or CANCEL to move back to the previous digit.
Pressing ENTER ot the end of the line will accept the new seiting and exit back to the
Edit IP menu. Pressing CANCEL ot the stark of the line will cancel and exit back to the
I[P Confiquration menu.

Display only items press CANCEL to exit back to the IP Configuration menu.
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Far systems which contain an iXH or ¥l connected to a pXH, it is important to conpect the PDT to the i¥H or XL if
you wish to configure the iXH or iXL IP settings and to connect the PDT to the pXH if you wish to configure the pXH
1P settimgs.

A1.4.9 Display attributes menu

Under the Setup menu. Scroll by pressing up/down keys. Press ENTER to open a sub menu or CANCEL to exit back to
the Setup menu.

Table A12 - Display attributes menu

Hormal display (Selects the parameiers displayed in Normal)
Units_..

SELECT LINE (Normal display selection menu)

Scroll by pressing up/down keys. Press ENTER to open a sub menu or CANCEL to exit back to the Display
Attributes menu.

Table A13 - SELECT LINE (Normal display selection menu)

Top Page 1.
Bottom Page 1.
Top Page 2.,
Bottom Page 2...

In each option the SELECT PARAMETER menu is apened, scroll through the parameters by pressing up/
down keys. Press ENTER to seleck the parameter for display or CANCEL to exit back to the SELECT LINE
menu.

UNITS (Units to display)

Scroll by pressing up/down keys. Press ENTER to open-a sub menu or CANCEL to exit back to the Display
Attributes menu.

Table A14 - UNITS (Units to dispiay)

Pressure... {PSL/kPa)
Temperature... {Centigrade /Farenheit)
Speed... (RPM/Hz)

Active Gauge... (mBar/Torr/kPA)

In each option scroll through the units available by pressing up/down keys. Press ENTER to select the displayed units
or CANCEL to exit back to the UNITS menu.

MNote: The configuration options for the PDT dre stored in the PDT itself and are not associgted with the pump
that the PDT is connected to. This means g user can transfer ¢ PDT between pumps and keep the same
settings. It giso means that different units couwld be displayed on two PDTs connected to the same pump.
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Appendix A2 Troubleshooting

A2.1

Warnings

The pump controller generates a warning when a problem is encountered. Once the problem that caused a warning
has been reselved, the warming is cleared by the pump controller.

A2.1.9

LED warning indicators

If the pump encounters a problem, warnings are indicated on the LEDs an the front control panel, the rear panel and

on the PDT if fitted.

The waming LEDs en the front control panel and rear panel illuminate continuously when a waming is generated.

If a PDT is fitted, the warning LED flashes to indicate a new warning. Refer to Appendix A1.3 for more information
on how wamings are indicated and how they can be acknowledged using the PDT.

once all the warnings are cleared, the warning LEDs extinguish.

A2.7.2

PDT warnings

If & PDT is fitted, each warning trigeers a warning message to be displayed. Refer to Appendix Al.3 for more
information on how warmings are handled by the POT.

Table A15 lists the warning messages that might be displayed on the PDT with possible causes and actions you should

take.

Table A15 - Warnings

Warning Message
on PDT

“Action’ Message on
POT

Possible Cause

Action

Warning 1.01
Power interrupt

Warning 31.13
Gas missing

Warning 31.01
SYS CONFIG FAULT

Warning 35.10
M2 Purge Low

Warning 35.11
MZ Purge High

Warning 35.13
Sensor missing

Check pwr supply

See manual

See manual

Check N2 supply

Check Gas Module

There has been a brownout of the
etectrical supply to the pump lasting more
than 1 second.

The gas module is not communicating with
the pump controller

The wrong type of 2as module has been
fitked.

The Hitrogen supply flow rate is too low
- the supply might not be connected or
switched on

- the supply tine or filter may be blocked

The Nitrogen supply flow rate is too high
- the gas module and PDT settings do not
match (for iXH Single Mode or Single
fode+)

- the gas module may be faulty

The transducer is disconnected or has
failed.

Checl the electrical supply

Contact Edwards.

Contact Edwards.

Check the Mitrogen supply is
connected and switched on

and that pipelines and
filters are not blocked.

Check the gas module and
POT settings, refer to
Section 5.6,

Contact Edwards.
Contact Edwards.
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Table A15 - Warnings (continued)

on PDT

Warning Message

“Action’ Message on
POT

Possible Cause

Action

Warning 39.11
Exh Press High

Warning 39.13
Sensor missing

Wamning 51.13
Sup Missing

Warning 54.11
ME Temp High

Warning 54.13
Sensor missing

Warning 55.13
Sensor missing

Waming 57.11

Warning 57.13
Sensor missing

Warning 62.11

Warning 62.13
Sensor missing

Waminz 63.11
DP Temp High

Warning 63.13
Sensor missing

Warning 70.11
BP Temp 2 High

DP E/C Temp High

ME E/C Temp High

Exhiaust Blocked
LService Pump

See manual

See manual

See manual

See manual

See manual

See manual

The pressure in the exhaust pipeline is too
high.

- Avalve in the pipeline may be shut.

- There may be process debris or
cendensation in the exhaust pipeline.
-You may have tod many pumping systems
connected to the exhaust pipeline.

The exhaust pressure transducer s not
fitted, or 5 disconnected or has failed.

There is a communication problem within
the pump controller. Refer to
Section AZ.4.1 for more information.

The temperature of the booster pump is
oo high.

The booster temperature sensor may have
become disconnected or failed.

The dry pump temperature sensor may
have become disconnected or failed.

The temperature of the dry pump end
cover is too high.

The dry pump end cover temperature
sensor may have become disconnected or
failed.

The temperature of the booster end cover
is too high.

The booster end cover temperature sensor
may have become disconnected or failed.

The internal temperature of the pump 1s
too high,

The dry pump temperature sensor may
have become disconnected or failed.

The temperature of the pump is too high.

Refer to Section 4.5 to
determine the exhaust
pressure that tripgered the
warning.

Check that all valves in the
exhaust line are open and
consider whether process
debris or condensation are
likely

Contact Edwards.

Cycle the power to the
pump. If the waming
persists, contact Edwards to
replace the pump
controller.

- Check that cooling water is
connected, switched on and
s to specification given in
Section 2.6.

- Check that the sensor i=

fitted and is correctly
connected.

- Check that the sensor =

fitted and is correctly
connected,

- Check that cooling water is
connected, switched on and
is to specification given in
Section 2.6.

- Check that the sensor is

fitted and is correctly
connected.

- Check that cooling water is
connected, switched on and
s to specification given in
Section 2.6.

- Check that the sensor =
fitted and is comrectly
connected,

- Check that cooling water is
connected, switched on and
is to specification given in
Section 2.6.

Contact Edwards.

- Check that cooling wateris
connected, switched on and
s to specification given in

Section Z.6.
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Table A15 - Warnings (continued)

Warning Message
on PDT

“Action’ Message on
PDT

Possible Cause

Action

Waming 70.13
Sensor missing

Waming 71.13
AC Sup Missing

Warning 84.11
Exh Temp High
Warning 84.13
Sensor missing

Warming 152.01
Valve Not Shut

Warning 153.01
Valve Not Open

Warning 176.01
MEB TNV 20000 yyyy

Wamning 176.13
Mo MB Inv Comms

Warning 186.01
PP TNV 0000wy

Wamning 186.13
Ho DP lnv Comms

Warming 196.01
PP I 3000 yyyy

Warning 196.01
DF Mot Running

Warning 196.13
Mo DP lnv Comms

Warning 314.11

See manual

See manual

Check Gate Valve

Check Gate Valve

D000 Y'Y
dddddaaaafadasad

See manual

D000 Y'Y
dddddaaaafadasad

See manual

Diag aaaa bbbb
(EZEr I rTITiIiiy
See manual

See manual

Stop Pump/Contact

The dry pump temperature sensor may
have become disconnected or failed.

The pump controller cannoct communicate
with the acceszory module

The exhaust pipe temperature is too high

The exhaust pipe temperature sensor may
have become disconnected or failed.

The foreline gate valve has failed to close

The foreline gate valve has failed to ocpen

The pump controfler cannot communicate
with the booster inverter

Dry pump Inverter has raised a waming
code.

The pump controfler cannot communicate
with the dry pemp inverter.

DP-Znd Inverter has raised warning code.
OP 2nd Inverter will not start up when
reguested.

The pump controller cannot communicaie

with the dry pump Znd inverter.

The pump rotational speed -is at least 30%

Booster Inverter has raised a warning code.

- Check that the sensor i=
fitted and is comrectly
connected,

- Check that the accessory
module is correctly
connected to the pump and
then cycle the power to the
pump.

- If this warning persisks,
contact Edwards.

Contact Edwards

Contact Edwards

Check the wiring and air
supply to the Gate valve.

Note: This warning wiil
only clear when the
valve has
successfully been

opened and closed.

Check the wiring and air
supply to the Gate valve.

Note: This warning wiil
only clear when the
valve has
successfully been

ciosed and opened.

Refer to AZ.3 for more
information.

Checlk the wiring between
the pump controller and the
booster inverter

Refer to AZ.3 for more
information.

Checlk the wiring between
the pump controller and the
dry pump inverter.

Refer to A2.3 for more
information.

Check Inverter Fault History.

Check the wirning between
the pump controlter and the
dry pumgp inverter

Stop the pump and perform

S5peed Too Low Service less than demand for more than 2 minutes. | mechanical check of
rotation and beearings.
Notes: 1. Some of these warnings apply {0 pump sensors that are only present an certain system varionts.

Z. Some of these warnings aoply Lo accessories and may anly be encountered if the parficuwlor occessary is

fitted.
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A2.2 Alarms

The pump controller generates an alarm when a serious problem s encountered,

Depending on the reasen for the alarm, the whole system or just the booster (if fitted) will shut down - refer to
fection 4.4 and 4.5 for more information about alarms.

If the system has shut down due to an atarm, you must rectify the problem before you try to re-start the pump.

Once the problem that caused the alarm has been resclved, the alarm is cleared by the pump controller.

A2.2.1

LED alarm indicators

Alarms are indicated on the LEDs on the front control panel, the rear panel and on the PDT if fitted.

The alarm LEDs on the fromt control panel and rear panel illuminate continuously when an alarm is generated.

If @ PDT is fitted, the alarm LED fiashes to indicate a mew alarm. Refer to Appendix A1.3 for more information on how
alarms are indicated and how they can be acknowledged using the POT.

Once all the alarms are cleared, the alarm LEDs extinguish.

A2.2.2

PDT alarms

If a PDT is fitted, each alarm triggers an alarm message to be displayed. Refer to Appendix Al.3 for more information
on how alarms are handled by the POT.

Table A16 lists the alarm messages that might be displaved on the PDT with possible causes and actions you should

take.

Table A16 - Alarms

Warning Message
on POT

"Action’” Message on
PDT

Possible Cause

Action

Alarm 1.1
Stop Activated

Alarm 1.01
Sys Config Fault

Alarm 39,12
Exh Press High

Alarm 54,12
MB Temp High

Exhaust Blocked
Service Pump

See manual

- The emergency stop has been
activated.

- There 15 a fault with the EMS5
circuit or the EMS link plug has not
been fitted or has come
disconnected.

The pump system tvpe has not
been set properiy

The Exhaust pressure has reached
maximum aliowed.

The booster temperature has
reached the maximum allowed so
the booster has stopped.

If the EMS button has been used
on the pump, refer to Section 4.6
to re-set it. Otherwise check and
reset the EMS circuit and re-start
the pump:

Note: The atarm message will
remain an the display
until you restart the
pumping sysfem.
Lontact Edwards for a service
engineer to configure the pump
system type correctly or replace
the pump controlier electronics.

Refer to Section 4.5 fo determine
the exhaust pressure that
trigeered the atarm.

See Warning 39,11 for causes and
acticns.

Refer to Section 4.5 to determine
the temperature that triggered
the alarm.

See Warning 54,11 for causes and
acticns.
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Table A1d - Alarms (continued)

Warning Message

‘Action” Message on

Possible Cause

Action

an POT PDT
Alarm 57.12 See manual The dry pump end cover See Warning 57.11 for causes and
PP ESC Temp High temperature has reached the actions.
maximum sllowed so the system
has stopped.
Alarm 62.12 See manual The booster end cover Refer to Section 4.5 to determine
MBE E/C Temp High temperature has reached the the temperature that triggered
maximum atlowed so the booster | the alarm.
has stopped. See Warning 62.11 for causes and
actions.
Alarm 63.12 See manuat The dry pump internal See Warning 63.11 for causes and
DP Temp High temperature has reached the actions.
maximum sllowed so the system
has stopped.
Alarm 7OL12 See manual The dry pump temperature has Refer to Section 4.5 {o determine
BP Temp 2 High reached the maximum allowed so | the temperature that triggered
the system has stopped. the alarm.
See Warnming 70,11 for causes and
actions.
Alarm 34.11 See manual The exhaust pipe temperature has |See Warning 34,11 for causes and
Exh Temp High reached the maximum allowed so | acticns.
the system has stopped.
Alarm 174.10 See manual Booster speed too low - rotor 15 Contact Edwards
Booster Stopped probably lecked.
Alarm 176.01 Y000 VYV Booster Inverter has raised an Refer to AZ.3 for more
MEB TNV 20000 yyyy aadasadasaaazaaa  [alarm and stopped the system. information.
Alarm 176.01 See manual Booster Inverter will not start up | Check inverter fault history.
ME Not Running when reguested.
Alarm 176.13 See manual The pump controller cannot Check the wiring between the
Mo MB Inv Comms communicate with the booster pump controller and the booster
inverter during start-up checks. invertern
Alarm 184.10 See manual The dry pump speed is very low. Cycle the power to the pump and
Dry Pump Stopped The rotor might be locked. attempt to re-start. IT this fails,
contact Edwards.
Alarm 186.01 YOO YYYY Dry Pump Inverter has raised an Refer to AZ.3 for more
PP IHY 0000wy aadasadasaaazaaa  [alarm and stopped the system. information.
Alarm 186.01 See manual Dry Pump Inverter will not start up | Check inverter fault historny.
DP ot Running when reguesied.
Alarm 186.13 See manual The pump controller cannot Check the wiring bebtween the

Mo DP lnv Comms:

Alarm 196.01
BP o 20000 yyyy

Alarm 196.13
Ho DP lnv Comms

Alarm 314.12
Speed Too Low

Diag a=aa bbbb
I IEFI TP 7 IavII7T

See manual

Bo Not Restart /
Contact Service

communicate with the dry pump
inverter during startup checks

DPF 2nd Dry Pump Inverter has
raised an atlarm and stopped the
system.

The pump controller cannot
communicate with the dry pump
Znd inverter.

The pump rotational speed is-at
least 30¥ less than demand for
mare than 3 minutes.

pump controller and the dry pump
inverier

Refer to AZ.2 for more
information.

Check the wiring between the
pump controtler and the dry pump
inverter.

Perform mechanical check of
rotation and bearings before

attempting to restart.
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A2.3 Inverter warnings and alarms

The inverters used to drive the dry pump and booster can also generate warnings and alarms if problems are

encountered. Inverter warning and alarm codes are displayed by the PDT if fitted.

The alarm and warning codes are each reported asa 16-bit word encoded as 4 hexadecimal numbers. The codes are

displayed as follows:
1234 5478

Where:

The first 4 digits signify an Alarm code and,

The second 4 digits signify a Warning code,

Digits 1 - 8 are reported as hexadecimal digits from 0 to F.

To determine the cause of a warnming or alarm you must first decode each hexadecimal number. 0 indicates that there
s no alert for that bit. Mormally you will only see codes of 1, 2, 4 or 8 for each bit but if two or more events occur

in the same bit then these will be added together.

For example:

5 = 1 + 4 s0if code 5 is displayed it means that alerts 1 AND 4 are active

B =1+ 2+ 3 s0if code B is displayed it means that aleris 1; 2 AND § are active.

To decode inverter warning and alarm codes; refer to Table A17 to convert the hexadecimal digits into alert

combinations and then refer to Table A18 and A19).

Table A17 - Hexadecimal to digital conversion

BIT SET COMBINATIONS

HEXADECIMAL DECIMAL Combination

F 15 Bedsd+]

E 14 E+4+2

D 13 B+

C 12 B+4

B 11 G+2+1

A 10 5+1

) 9 B+1

& 8 B

7 Fi 4+2+1

& & 4+7

5 5 4+1

4 4 4

3 3 2+

2z Fa 2

1 1 1
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Table A1E - Inverter alarm codes

INVERTER ALARMS

BIT Fault Code =
SET | Combination PDT reported fault name Description
1 a ACCELERATION _TO If motor has not accelerated to 8 minimum speed of 10Hz
within 60 secs then drive will try to restart 3 times before
piving alarm
4 OVERLOAD TO Alarm given when dry pump speed is below 7Hz for 3
minutes ar 30 minutes for a booster
2 SC_MODE_INTERLOCK Internal fault contact Edwards
1 FLASH _DOWMLOAD FALLT Internal fault contact Edwards
Z a8 SELF _TEST_FAULT Imverter diagnostic registers alse checked, as per
Table AZ2D, and kext output as per that table.
Self test fault can be because of invalid data value read
for address, data rate. un-initialised analogue input
channel.
4 OSTEST _FALLT Imternal fault contact Edwards
2 EEPROM._FAULT Inverter diagnostic registers also checked, as per
Table A20, and text output as per that table.
EEPRCM Parameter Upload Incomplete or subseguent
EEPROM communication failure.
1 PWM_TRIP Inverter output switched off, active when drive not
running. Restart pump or cycle power to reset.
3 8 MISSIMG PHASE _ TIMEOQOUT Indicates a missing input phase - check power connections
to pump and fuses in supply.
Warning should appear first and then pump trips after 10
minutes.
4 EMS EMS has been activated.
Check EMS button at front and EMS plug in the back of
pump controtler.
2 DESAT _FAULT Internmal fault contact Edwards
1 UMDERT Imverter is too cold. See waming register to determine
source of problem.
4 8 OVERT Motor/Drive system aver temperature - refer to warning
code to determine source. Check cooling.
4 OVERI Motor overcurrent
2 OVERY Inverter overvollage
1 Reserved Reserved
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Tabie A19 - Inverter warnings codes

Inverter warnings

Fault Code i
BIT Combination Hame Description
5 i} SELFTEST WARMING Inverter diagnostic registers also checked, as per
Table AX3, and text output as per that table.
4 Reserved Reserved
LOWTW Condensation wamning, indicates that the inverter (water)

temperature is lower than expectied - possible causes
include Inverter water valve stuck open.

1 HIGHTW Indicates that the inverter temperature is higher than
expected - possible causes include no or low cooling water
flow, inverter water valve stuck closed or water pipe to
inverter blocked.

6 3 HIGHTC Controller temperature above upper limit / Controller
temperature sensor open circuit - check water supply

4 HIGHTS Inverier heat-sink temperature above upper limit /
Inverter heat-sink temperature sensor open circuit - check
water supply

z HIGHTM totor temperature above upper imit / Motor temperature
sensor open circuit - check water supply

1 MISSING_PHASE The loss of one of the three input phases has been
detected - check mains supply to drive or blown fuses

T a UTCREG Upper controller temperature repulator active - current
limit reduced - check cooling

4 UTSREG Upper heat sink temperature regulator active - current
limit redueced - check cooling

Z Reserved Reserved

1 LVREG Lower voltage regulator active - check mains voltage

8 a LOWWEC Intermal power supply fault - contact Edwards

4 LOWTC Low controtler temperature - contact Edwards

z LOWTS Low heatsink temperature - contact Edwards

1 CAN LOSS Mormally due to boss of can bus communication on dual
drive system, check usb lead is connected between master
and stave drives.

Example:
PDT shows the following:
0108 0200

This transtates to:
alarm 1 in bit 2 - PWM_TRIP
alarm 8 in bit 4 - OVERT

warning 2 in bit & - HIGHTM.

This means the motor overheated and switched the output off.
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The following text will be displayed if the condition is SELFTEST_WARNING, SELF_TEST _FAULT ., or

EEPROM_FAULT a

Tabrle A20 - Inverter diagnostic display text

Inverter Inverter

diagnostic | diagnostic | Text display

Register 1 Register 2
CxB000 00000 INTERMAL_COMMS.__
04000 CnaD000 P_CHARGE WARMING
2000 00000 WATCHDOG_TIMECUT
01000 00000 |OSTEST_FAULT
00800 0x0000  |EEPROM_LOW _VCC_
D30400 00000 EEPROM_WRITEFAIL
00200 00000 EEPROM_TIMEOUT
00100 00000 EEPROM_BYTECOUNT
0080 0x0000 FLASH_BOOT CRC
Cu0040 000040 FLASH_WRITE FAIL
0x0020 0x0000  |FLASH_BLOCK CRC
D000 0x0D00  |EXTERMAL RESET
0008 030000 SIME_TEMP_FAULT _
00004 00000 CAL DATA INVALID
00002 00000 EEPROM_BLOCK_CRC
0001 CnaD000 EEPROM_MAP 1D
L L 00200 IGBT_OPEN_CCT___
00000 G100 |MOTOR OPEN_CCT
00000 0x0010  |MOTOR_SHORT_CCT_
00000 00008 VOLTAGE SEMSOR__
00000 00004 CURRENT _SEMSOR.
00000 00002 IGBT_OPEM_CCT__
00000 D001 IGBT SHORT CCT_
(8000 00000 INTERHAL COMMS
Dx4000 00000  |P_CHARGE WARMING
2000 00000 WATCHDOG_TIMECUT
01000 00000 OSTEST_FAULT
00800 00000 EEPROM_LOW VCC_
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A2.4 Other problems

A2.4.1 Pump controller communications

The pump controller contains two processors that perform separate functions. Under normal operation the two
processors communicate with each other intermally but under fault conditions it is possible that the two processors
will stop communicating. The behaviour of the system will depend on its mode of operation prior to:the
commumication failure. There may be no change in operation initiatly.

To minmimise impact on process, the system will continue to run normally if it was already running when the
commurication failure occurred. The gas valves and Gate valves remain in the state that they were in prior to the
commurication failure and cutputs to the MicroTIM are unaffected. It is important to note, however, that control
might be released from the device that was “in control” (for example PDT) and that stop requests will be jgnored
from all devices apart from the front panel controls.

Tostop a system that has suffered a communication failure either use the EMS or use the front panel controls {o ‘take
control® of the system and then stop it. In this situation, the warming LED= on the pump will flash, the alarm LED will
jlluminate and the intet Gate valve will close. It &= not possible {o use the Auto or Ramped shut-down modes, the
pump will stop immediately without any gas purges. Any requests to start the pump will be rejected until the fault
has been rectified. Once the pump has stopped, cycle the power to the pump and attempt to re-start it. Refer to
Tables A1 and Al6 for actions if any warnings or alarms are generated.
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