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About This Publication

Thismanual provides information necessary to properly plan the install ation of a Process Manager
(PM) or Advanced Process Manager (APM) subsystem at a TDC 3000X system site. The
subsystem encompasses the Process Manager and/or Advanced Process Manager and the Network
Interface Module (NIM), which is resident on the Universal Control Network (UCN), a network
associated with the TDC 3000X Local Control Network (LCN). The amount of information that
this publication provides depends on your personal experience and the process that the Process
Manager or Advanced Process Manager will control and monitor.

The experienced planner, a person involved in the installation of TDC Basic or LCN equipment, will
find that some information isfamiliar. Regardless of your past experience, you must read Section 4
in thismanual to enhance your knowledge of the process control connections available, and also
reference the TDC 3000X System Site Planning, Universal Control Network Planning, and
Universal Control Network Installation manuals to prepare yourself for the connection of the
Process Manager or Advanced Process Manager to the Universal Control Network.

In some cases, control room expansion will be part of installing the Process Manager or Advanced
Process Manager. If thisisthe case, use the Local Control Network Planning and Local Control
Network Installation manuals to plan for expansion of the network.

Both non-CE Compliance and CE Compliance are addressed in this publication. Differencesare
noted in the hardware and installation practices when gpplicable. Section 7 is devoted to CE
Compliance and should be referenced.

This publication supports software Release 500.

This publication supports CE Compliant equipment. Any equipment designated as “ CE Compliant”
complies with the European Union EMC and its health and safety directives. All equipment entering
the European countries after January 1, 1996 require this type of compliance, denoted by the

“CE Mark.”
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Standard Symbols

The standard symbols used in this publication are defined as follows.

Notes inform the reader about information that is required, but not
immediately evident.

Cautions tell the user that damage may occur to equipment if proper careis
not exercised.

Warnings tell the reader that potential personal harm or serious economic
loss may happen if instructions are not followed.

Ground connection to building safety ground.

Ground stake for building safety ground.

Electrical Shock Hazard—can be lethal.

Electrical Shock Hazard—can be lethal.

Rotating Fan—can cause persona injury.

Caution—refer to the appropriate installation document.

PM/APM Planning 3/96



Table of Contents

SECTION 1 — INTRODUCTION.....citttiiiiiiiiiiiiiiieieteeet ettt 1
1.1 OVBIVIBW ..ttt et e ettt e e e e et a e et et e e e eebe e eeees 1
SECTION 2 — PM/APM DESCRIPTION ..ottt 3
2.1 OVBIVIBW ..ttt ettt e et e et e e e e e ea e e et e ean e eeaes 3
2.2 (0= o [ 1= PPN 5
221 PMM/APMM Card FilES ........civiiiieiiiiii et 5
2.2.2 Input/Output Processor (IOP) Card File.........cccoooviiiiiiiiiiiiii 12
2.3 Input/Output Processors (IOPS)........uuiiiiiiiiiiiii e 13
2.3.1 IOP REAUNAANCY ...ceuniiiiiiit e ea e ees 14
2.4 I/O Link Extender (Fiber Optic Link)..........cooouiiiiiii e 16
2.5 Field Termination ASSemblieS (FTAS)....ccccciiiiiiiiiiiiie e 21
2.6 0T Y £ =T o 32
2.7 Cabinet ConfigurationS...........uuuiiiiiiiiiiii e 37
SECTION 3 — POWER REQUIREMENTS .....ooiiiiiiiiii et e e 41
3.1 OVBIVIBW ..ttt e et e e et e e e et e e e e aa s 41
3.2 2 F 1o (O JS] (= L (=0 | Y 42
3.3 QUATIEY e 44
3.4 POWET DIAW ...ttt e e eans 47
3.4.1 Typical 24 Vdc Power Draw Calculations ............c.cooevuiieiiiiiiiiiiiiieecieeenn. 48
3.4.2 Single Power System Calculation Example ..........ccoooiiiiiiiiiiiiiiniei, 53
3.4.3 Dual Power System Calculation Example ...........ccccocoiviiiiiiiiieiieceeeen, 54
3.4.4 PM/APM AC POWET DIAW ... .cecvvieeeeiiie et e e 55
3.4.5 (O £ B = Tox (o ) 57
3.4.6 T o 60
3.5 SUDSEAtION SIZING.. it 61
3.6 Breaker SIZIiNG ......oceuiiiie e 62
3.7 Custom UPS and POwer FACOr.........ccocuiiiiiiiiiieeeiieeeee e 62
3.8 Automatic Bypass SWItCh........covvuiiiiiiiiie e 63
3.9 SUIGE PrOtECLION ... 63
3.10 Grounded CONAUCTON ... .c.uuiiieie e 64
3.11 Redundant Safety GroundsS...........ovoeuiiiiiiii e 64
3.12 Emergency ShUtdOWN .........oiiuiiii e 64
3.13 Trays and CONAUILS .......cuuiiiiiieiii e e e e e e 64
3.14 EXisting TDC 3000%K AC POWET ..........ceeveeeeeeeeeeeeeeeeee e eeeee e 65
SECTION 4 — PROCESS WIRING.....ccoiiiiiiiieiiee e 67
4.1 L0 17T o= P 67
4.2 FTA SeIECHION. ... e 68
4.3 CabiNet ENLIY..coueii e 75
4.4 Signal Tray Wiring Compatibility ...........cccoveiiiiiiiiii e, 76
4.5 Process Wiring TerminNation ...........coevueeiuiioiiiieei e eein e e e eeeeeens 77
SECTION 5 - HAZARDOUS ENVIRONMENT PLANNING.......c.cooiiiiiiiiieeeeeee 79
5.1 OVBIVIBW ..ttt ettt e et ettt e et e e et e e et e e e e eennas 79
5.2 Hazardous Area ClasSifiCations.............euuvviiiiiiiiiiiiiiiiiiiiieeieeeeeeeeeeeeeeeeee 80
5.3 PM and APM Hazardous Area Requirements ..........ccocvueveveveviiernnnennnnn 82
5.4 DiviSioN 2 (ZON€ 2) WIKING ....eeeeeieeiiiiie et 83
5.5 Process Control Wiring Current Limiting............oooooiiiiiiiiiiiiiiiiiieeeee, 101
SECTION 6 — CORROSION PROTECTION PLANNING ......cccvviiiiiiiieeeiiie e 103
6.1 OVBIVIBW ..ttt et e e et e e et e e e aa s 103
6.2 17T o 1= AT T 4] 1= 106

3/96 PM/APM Planning



Table of Contents

SECTION 7 — CE COMPLIANCE ......cootitiiiii ettt eeeeeees 117
7.1 OVEBIVIBW ...ttt e et e e e e e e e e e e e e eene 117
7.2 L0 T (0 I 1= 118
7.3 APMM  CArUS. . euueuieiiuiiiiitiiie e a e e e e e e e e e e e e aa e e e e e e e e e e e eeeeeeeeeeeees 119
7.4 L P S e 119
7.5 T A S e 122
7.6 /O LINK EXTENUEN ...ttt 130
7.7 IOP 10 FTA CabIes......cciiieeeeeece e 131
7.8 POWEE CabIES ...ceiieeci e 132
7.9 I/O Link Interface Cables........c.uiiiiiiii e 133
7.10 UCN Trunk Cable Taps ... coeen et 134
7.11 CabINELS. . 136

SECTION 8 — MODEL MU-CBSM01/MU-CBDMO1 CABINETS.......ccccvviiiiiieeeieenininnnnn 137
8.1 L0 YT V= 137
8.2 Cabinet DeSCIIPLION. ... .ciiit e 140
8.3 Card File and Power System Configurations..............cccoooviiiiiiiiiiiiiinnn. 144
8.4 Card File and Power System DesCription.............vuiiiiiiiiiiiiiieeeeeeeeee, 146
8.5 FTA Mounting Channel DesCription............ceeiiiiiiiiiiiiis e 148
8.5.1 Vertical FTA Mounting Channels............ccooiiiiiiniiiin e, 149
8.5.2 Horizontal FTA Mounting Channel............cccoooiiiiiiiieeeeeeee, 153
8.6 Cabinet FIOOr Planning ...........ooceuuiiiiiiiieee e 157

SECTION 9 — MODEL MU-CBSX01/MU-CBDX01 CABINETS .......cccoviiiiiiiieeeieeiiiinnnnn 159
9.1 L0 1Y = 159
9.2 Cabinet DeSCIIPLION. . ...uuu e 163
9.3 Card File and Power System Configurations...............coooviiiiiiiiiiiiiinnn. 167
9.4 Card File and Power System DesSCription..............uueeeeiiiiriineeieeeeeeeeeen, 169
9.5 FTA Mounting Channel DescCriptionS..........cccovvviiieiiin e 171
9.5.1 Vertical FTA Mounting Channels............ccoovveiiiiiiiiii e, 172
9.5.2 Horizontal FTA Mounting Channel...........cccoooiiiiiiiiiieeeeeee 176
9.6 Cabinet FlIoor PIanning............ocueuuiiiiiiee e 180

SECTION 10 — REDUNDANCY PLANNING ... ..ottt 181
10.1 OVEBIVIBW ...ttt ettt e e e e e e e e e e e e eeene 181
10.2 Redundant PMM/APMM ConfigurationsS...........ccoceeviiiiiiiinneiiiinneeeinnnn. 181
10.3 Redundant IOP Placement.........couuiiiieiie e 185
10.4 RedundanCy SUPPOIt... ..o 187
10.4.1 POWET SYSTEIM ...t 187
10.4.2 PMM/APMM and I/O CombiNatioNS. .........ccoovriirieiieeeiiiiiieeeee e 187

vi

PM/APM Planning

3/96



Table of Contents

SECTION 11 — I/O LINK EXTENDER PLANNING.......cctvtiiiiiiiiieeiiie e e 189
11.1 OVBIVIBW ..ttt ettt e et e e et e e e e aan s 189
11.2 DESCIIPLION .ttt 190
11.3 Fiber Optic Cable ROULING........uuuuiiiiiiiiiie e 196
11.3.1 DIreCt BUKAl ......ee et 196
11.3.2 ACTIAl LASNING .. e 196
11.3.3 Vertical INStallationNS ........cooeviiiiiii e 197
11.3.4 TaTo [o Lo gl == To [0 1T (=T 4 1=] | £ 197
11.3.5 Loose Buffered Cable.........ccoviiiiiiiiiii 197
11.3.6 NUMDbBEr Of FIDEIS .. eeie e, 198
11.3.7 Cable Installation ..o 198
11.4 Indoor Cable Bend RadiUS.........cc.uiiiiiiiiiiii e 199
11.5 Cable CONSIIUCTION ...ceuuieeii e 199
11.6 Cable Splices and CONNECLIONS ........ccvvviiiiieiiiiei e 200
11.7 LOSS BUAQEL....cotiiiiiiiii e 202
11.7.1 Standard 1/O Link EXtENEr........ccoouiiiiiiiii e 202
11.7.2 Long Distance /O Link EXteNder...........coviiiiiiiiiiiiiiieiiiiiiie e 204
11.8 Power Level MeasUremMENt........ouiuuiiiieii et 206

SECTION 12 — LOW LEVEL MULTIPLEXER PLANNING ..ottt 207
12.1 OVBIVIBW .. e e e e eans 207
12.2 LLMUX CONfIQUIALIONS ... ietieiiieei et e e e 207
12.3 LLMUX TOP PlaCement.........ccoouuuiiiiiiiii et 210
12.4 Power Adapter PlaCement..........c.oviiiiiiiii i 210
12.5 LLMUX FTA PlaCemeNnt.......cooiiiiiiiiiii e 210
12.6 Remote CJIR Installation...........ccoeiiiiiiiiiiie e, 213

SECTION 13 — SERIAL DEVICE INTERFACE PLANNING..........cooecviieee e 215
13.1 OVBIVIBW ..ttt e et e e et e e e et e e e e aan s 215
13.2 Serial Device Interface Configurations ...........ccooevviiivii i 215
13.3 Serial Device Interface IOP Placement.............ccovveiivviiieiiieiii e 217
13.4 Power Adapter Placement...........oooiuuiiiiiiiiiceii e 217
13.5 IOP to Power Adapter Cabling........ccoovoiiiiiiiiiii e, 217
13.6 Serial Device Interface FTA Placement ............ccooooiviiiiiiiiiiiiiicneces 218
13.7 FTA to Power Adapter Cabling.........cccoveviiiiiii e 218
13.8 [ N =Y [ B = o] 11 o 220
13.9 Serial Device Interface FTAModEIS .........ccooviiiiiiiiiii, 221

SECTION 14 — SERIAL INTERFACE PLANNING........cccoiiiiie it 223
14.1 OVBIVIBW ..ttt e et e et e e et e e e e aan s 223
14.2 Serial Interface Configurations ............cccovvviiiiiiii i 223
14.3 Serial Interface IOP Placement..........ccoooviiiiiiiiiiicceeeeee e, 229
14.4 Power Adapter Placement...........oooiiiiiiiiiiiicei e 229
14.5 IOP to Power Adapter Cabling.........coooeeiiiiiiiiiiiee e, 229
14.6 Serial Interface FTA Placement ..........co.veiiiiiiiiiiiiicceeeeee 230
14.7 FTA to Power Adapter Cabling.........cccooeviiiiiiiiii e 230
14.8 [ AN =Y [ I O= o] 11 o 232
14.9 Serial Interface FTAMOAEIS ... ..oviiiiiiiie e, 233
14.10 Communications Interface Specifications.........cccccccvvvviiiiiiiiiin. 234

3/96

PM/APM Planning

Vil



Table of Contents

SECTION 15 — GALVANICALLY ISOLATED FTA PLANNING.........ccccoviiiiiiienieeenn 235
15.1 OVEBIVIBW ...ttt e et e e e e e e e e e e e e eene 235
15.2 D=2 o 1 o] 1 o] o HAR U UPPPTTRUPPIN 237
15.3 FRatUIES. . e 244
15.3.1 IOP REAUNAANCY ...ceuniiiieiiiee e e e e 244
15.3.2 Analog and Digital Output Standby Manual Devices.............cceeeveeeennn. 244
15.3.3 Auxiliary INPUES/OULPULS ....ccvveiiicce e e 245
15.3.4 Power REQUITEMENTS ......iiiiieii e e e e e e e 247
15.3.5 Field Wiring CONNECLIONS..........oouviiiiiiiiiiee e 248
15.3.6 Ambient Temperature LiMitS..........ooooiiiiiiiii e 248
15.3.7 FTA Mounting Channels...........couuiiiiiiiiiiiii e 249
15.4 Power DiStribDULION.........iiiiiiiiii e 253
15.4.1 Power Distribution ASSEMDIY .........iiiiiiiiiic e 254
15.4.2 Cabling to Power Distribution Assemblies............ccoooviviviiiiiiinees 255
15.4.3 CabIliNG 10 FTAS et 255
15.4.4 Power ConsSiderationS..........couuiiiuiiiiieee e 256
15.5 High Level Analog Input (HLAI) FTAS ..ot 257
15.5.1 Model MU-GAIH12/MU-GAIHS82 FTA ...t 257
15.5.1.1  DESCIIPON . ittt e 257
T T A O o] o1 1= o] (o] £ P 257
15.5.1.3  Field Wiring INpuUt SignalS.........ccoooeiiiiiiiiii e 257
15.5.1.4  Auxiliary Connector OULPUL..........ooeeiiiiiiiiiiiiiie e 258
15.5.1.5  INAICALOIS. .. et 258
15.5.1.6  Current CONSUMPLION.......ciiutuiiiiiiie ittt e e e e 258
15.5.1.7 Isolation and Safety.........ccoceuiiiiiiiiiii e 258
15.5.2 Model MU-GAIH13/MU-GAIHS83 FTA ... 259
15.5.2.1  DESCHPLON ettt 259
15.5.2.2  CONMNECIOIS L.ttt et e et et e e e e e e e e e e e eannas 259
15.5.2.3  Field Wiring Input Signals.........couuuiiiiiiiiiiii e 260
15.5.2.4  Auxiliary Connector OULPUL.......ccuuuuiiiiiiiiiie e 260
15.5.2.5  INAICALOIS. ..cviiiiiiiii et 260
15.5.2.6  Hand-Held COMMUNICALON...........ccuivieeeiiiiiiiiiiieeee e 261
15.5.2.7  Current CoNSUMPLION......coiiiiiiiiiieeiiiiii e 261
15.5.2.8  Is0lation and Safety ..........ccuuuiiiiiiiiiiiiii e 261
15.5.3 Model MU-GAIH14/MU-GAIH84 FTA ...t 262
15.5.3.1  DESCIIPLION ...ceteit ettt aaas 262
15.5.3.2  CONNECIOIS .ovuiiiiiiii e e 262
15.5.3.3  Field Wiring Input SignalS.......ccccuuuiiiiiiiiiiiiin e 263
15.5.3.4  Auxiliary Connector OULPUL.......coiviieeiiiiiiiiiiiiiieee e 263
15.5.3.5  INAICALOIS. .. ieiiieeeii e e 263
15.5.3.6  Hand-Held COMMUNICALON..........cccuuuiiiiiiiii e 264
15.5.3.7  Current CONSUMPLION.......couuuiiiiii ettt e e et e e e e e e eai e eees 264
15.5.3.8  Isolation and Safety.........coevuiiiiiiiiiii e 264
15.5.4 Model MU-GAIH22/MU-GAIHI2 FTA ... 265
15.5.4.1  DESCHPLON ettt ettt e 265
15.5.4.2  CONMNECIOTS ..uitiiteie ettt e ettt e e et e e e e e e e e e eannas 265
15.5.4.3  Field Wiring Input SignalS.........ccuuuuiiiiiiiiiiii e 266
15.5.4.4  Auxiliary Connector OULPUL.......cceuuuiiiiiiiii et 266
15.5.4.5  INAICALOIS. ..ceviiiiiiii e 266
15.5.4.6  Current CONSUMPLION.......ccuuuiiiiiiiieeii e et e e e e e e e e e e e e eaiaeeees 267
15.5.4.7 1solation and Safety .........ccouuuiiiiiiiiiii e 267

viii PM/APM Planning 3/96



Table of Contents

15.6 24 Vdc Digital INPUt FTAS....cciiiiiiiii e 268
15.6.1 Model MU-GDID12/MU-GDID82 FTA......coiiiiiiiiieee i 268
15.6.1.1  DESCIIPON ..ccit it 268
15.6.1.2  CONNECIOIS etuiitieee ettt et ettt e et e e et e e e enn s 268
15.6.1.3  Field Wiring INpUt SignalS.........cooooiiiiiiiiiiie 269
15.6.1.4  Line-Fault DeteCtiON........coouuiiiiiii e 269
15.6.1.5 Auxiliary Connector OULPUL.......ccuuuuiiiiiiiiiieeeeiiie e 269
15.6.1.6  INAICALOIS. . .ceuiiiit e 270
15.6.1.7  Current CONSUMPLION.......couuiiiiiiiii et e e e e e e e e e e e e eaes 270
15.6.1.8 Isolation and Safety.........ccociuiiiiiiiii e 270
15.6.2 Model MU-GDID13/MU-GDID83 FTA......iciiiiie et eeeeeeeeeeeeeeiin s 271
15.6.2.1  DESCHIPLON ...ttt et 271
15.6.2.2  CONMNECIOIS L.ttt ettt e et et et et e e e e e e e e e eanaeanns 271
15.6.2.3  Field Wiring Input Signals.........couuuiiiiiiiiii e 271
15.6.2.4  INQICALOIS. ..uuiiiiiii ettt e et e e e e et e e e et e e eeee 272
15.6.2.5 Current CONSUMPLION.......couutiiiiiii e e e e e e e e r e e e e e e e e e aeeees 272
15.6.2.6  Isolation and Safety ..........cceuuiiiiiiiiiiiii 272
15.7 ANAIOG OULPUL FTAS ..oeiii e 273
15.7.1 Model MU-GAOX02/72 and MU-GAOX12/82 FTAS......ccovcuireeiiiiienaennns 273
T A I R B =2~ o ] o1 [ o F PP 273
15.7.0.2  CONNECIOIS L.ttt ettt ettt e e e e e e e enaees 273
15.7.1.3  Field Wiring Output SigNalS........ccovvuiuiiiieiiieiiiie e e e e e e eeens 273
15.7.1.4  Line-Fault DeteCtiON.......ccvuuiiiieiie e 274
15.7.1.5  Calibration ...cee e e 274
15.7.1.6  INAICALOIS. .. ettt e e e 274
15.7.1.7  Current CONSUMPLION. ... .couttiiiiiaeii et e e et e e e e e e e eees 274
15.7.1.8  Isolation and Safety.........coeiuiiiiiiiiiii e 275
15.8 24 Vdc Digital OULPUL FTAS....coiieeiciie e e e 276
15.8.1 Model MU-GDOD12/MU-GDODB82 FTA....ccoiii e et eeeeeeeeenns 276
15.8.1.1  DESCHIPLON ...ttt ettt 276
15.8.1.2  SigNal CONNECIOIS .. .uuiiiiieiiiie et e e e e 276
15.8.1.3  Field Wiring Output SigNalS........ccooeuuuiiiiiiiiiiiiiii e 276
15.8.1.4  AUXiliary CONNECIOI......ccuuiiii e e 277
15.8.1.5  INQICALOIS. ..uuiiiiiiii ettt e e et e eee 277
15.8.1.6  Standby Manual Device CONNECION ..........ccvuviiiiiiiiiieiiiii e 277
15.8.1.7  Current CONSUMPLION......coiiiiiiiiieeiiiiii e 278
15.8.1.8  Isolation and Safety ..........oeeuiiiiiiii e 278
15.8.2 Model MU-GDOL12/MU-GDOLB2 FTA ......uiiieeiiiiiiii e 279
15.8.2.1  DESCIIPON . ciit et 279
15.8.2.2  SigNal CONNECIOIS ....uuiiiiieii et ee e e e e e e e ean s 279
15.8.2.3  Field Wiring Output SIgNalS...........uuuuvemiiiiiiiiiiieeeeeeieeeeeeeeeeeeeeiiiiies 279
15.8.2.4  AUXIliIary CONNECION.......uuiiiiiii it 280
15.8.2.5  INAICALOIS. .. et 280
15.8.2.6  Standby Manual Device CONNECION .........cc.uviiuiiiiiieiiieei e 281
15.8.2.7  Current CONSUMPLION.......ccuuuiiiiiiii it ee e e e e e e e e e e e e e eaes 281
15.8.2.8  Isolation and Safety.........coviuiiiiiiiiii e 281
15.9 (070] 101 o)1 =T gl == T 1= 282
15.10 Marshalling Panel ... 283
15.10.1 (DT ol ] o (o] o WP 283
15.10.2 CONfIQUIALIONS ...t e 284
15.10.2.1 High Level Analog INpUt FTAS....ccoiii i 284
15.10.2.2 Digital INPUL FTAS ... iiti i e r e e e e anas 285
15.10.2.3 Digital OUIPUL FTAS ...ceuiiiiiiiii et 286

3/96 PM/APM Planning



Figures

Figure 2-1
Figure 2-2
Figure 2-3
Figure 2-4
Figure 2-5
Figure 2-6
Figure 2-7
Figure 2-8
Figure 2-9

Figure 2-10
Figure 2-11
Figure 2-12

Figure 2-13
Figure 2-14
Figure 2-15
Figure 2-16
Figure 2-17
Figure 2-18
Figure 2-19
Figure 2-20
Figure 2-21
Figure 2-22
Figure 2-23
Figure 2-24
Figure 2-25
Figure 2-26

Figure 3-1
Figure 3-2

Figure 3-3
Figure 4-1
Figure 4-2
Figure 6-1
Figure 7-1
Figure 7-2
Figure 7-3
Figure 7-4
Figure 8-1
Figure 8-2
Figure 8-3
Figure 8-4
Figure 8-5
Figure 8-6
Figure 8-7
Figure 8-8
Figure 8-9
Figure 8-10
Figure 8-11
Figure 8-12
Figure 8-13
Figure 8-14
Figure 8-15

Redundant PMM or APMM Cabinet Layout............ccooeeuiiiiiniiiiiieiineeannns 4
SiNgle PMM Card File .........oiiuniiiie e 6
Single APMM Card File..........coiiiiiiiie e 7
Redundant PMM Card File.........cc.ooviiiiiiiii e 9
Redundant APMM Card File...........cuieiiiiiiiiiiiiiie e 10
Input/Output Processor (IOP) Card File.........cccceeiiiiiiiiiiiiiiiiiieee, 12
HLAI FTA with Redundant HLAITOPS .........oiiiiiiiiiiie e 14
Analog Output FTA with Redundant Analog Output IOPs................... 15
Standard 1/O Link Extender Interconnections

with Nonredundant PMM or APMM..........coooiiiiiiiiiiiiiiiiiiieeeeee 17
Standard I/O Link Extender Interconnections

with Redundant PMMS 0 APMMS ........iiiiiiiiiiiiecee e 18
Long Distance 1/O Link Extender Interconnections

with Nonredundant PMM or APMM.........ccooiiiiiieii e 19
Long Distance /O Link Extender Interconnections

with Redundant PMMS 0r APMMS ........iiiiiiiiiiiiiinece e 20
Field Termination Assembly (FTA) SizeS.......coocovviiiiiiiiiiiiiiieecieees 24
Typical Vertical FTA Mounting Channel Layout.............cccccceevvviinnnnen. 26
Typical FTA Compression Terminal ConNector...........cccoceeveeuieenneenn. 27
Typical FTA Fixed-Screw Terminal Connector ............cccovevvviiineenneenn. 28
Typical FTA Removable-Screw Terminal Connector............................ 28
Crimp Pin-Type Galvanic Isolation Module Terminal Connector............ 29
Compression-Type Galvanic Isolation Module ..............cccoeveiiviniiinnns 30
FTA Marshalling Panel Assembly Layout............ccccvveeeiiieeeiininniiinnee. 31
Standard Power System — Model MU-PSRXO03.............ocuuiiiviiiiiinnnnnnns 33
Standard Power System — Model MU-PSRXO04..............ouvviiiiiiiiinnnnnns 34
AC Only Power System — Not for CE Compliant Applications............... 36
Single Cabinet with Redundant PMMs or APMMS..........ccccvvvvvvvvvvnnnns 38
Dual Cabinet with Redundant PMMs or APMMS..........cccccceeeiiniinnnen. 39
Dual Cabinet with Redundant PMMs or APMMs

with Remote 1/O Cabinet...........oooiiiiiiii e 40
Subsystem AC Power and Ground Connections —

MUIti-Ground SYSIEM.....ccuuiiiiiii e e e 45
Subsystem AC Power and Ground Connections —

SIiNGIE-Ground SYSIEM ... ciiiiiiiiiii e 46
CrESE FACION ... et e 58
Field Termination Assembly (FTA) SIZ€S......cccuiiiiiiiiiiiiiiiiiiieeeeeeis 69
Field Termination Assembly (FTA) Mounting Dimensions.................... 70
Conformal Coating Symbol .........cccociiiiiiiii e 105
I/0 Link Extender Adapter Kit.......ccoooeeeiiiieiiiiiiieeecceeceee e, 130
TwO-Port UCN Cable Tap ......uvvviiiiiieieieeee e 134
Four-Port UCN Cable Tap ....ccocvuieiiiiiieeieiie e 135
Eight-Port UCN Cable Tap ......coeuuiiiiiieiieeiee e 135
Single AcCeSS CabiNet .......ocouiiiiiii e 138
Dual ACCESS CabiNet .......uiiiiiiiiieiiii e 139
Single Access Cabinet Bottom Cable Entry SlotS ...........cccovvvvivennnnns 140
Dual Access Cabinet Bottom Cable Entry SIots ..........ccccoeveviiiniiennnn. 141
Cabinet Interior DIMENSIONS ... ....uviiiiiiiiee e e 143
Typical Single Access Cabinet Assembly Layout...............ccc.cceueeenne. 144
Typical Dual Access Cabinet Assembly Layout.............c...cceveeenneennnn. 145
Card File Installation DIMENSIONS ...........uiveviiiiieiiiiiieeceeeee e 146
Power System Installation DIMENSIONS...........ccoevvvviiiiiiiciiniineeeeeeeee, 147
Typical Vertical FTA Mounting Channel Configurations..................... 150
Vertical FTA Mounting Channel DImensions ...........ccccoveeevnieeeiinneeenns 151
Vertical FTA Mounting Channel Installation Holes .................coooceunii. 152
Horizontal FTA Mounting Channel Cabinet Layout ...............cc...cc...... 154
Horizontal FTA Mounting Channel DIMensions ...............ccoovevveeeinnnnns 155
Horizontal FTA Mounting Channel Installation Holes......................... 156

PM/APM Planning

3/96



Figures

Figure 8-16
Figure 9-1
Figure 9-2
Figure 9-3
Figure 9-4
Figure 9-5
Figure 9-6
Figure 9-7
Figure 9-8
Figure 9-9
Figure 9-10
Figure 9-11
Figure 9-12
Figure 9-13
Figure 9-14
Figure 9-15
Figure 9-16
Figure 9-17
Figure 9-18
Figure 10-1
Figure 10-2
Figure 10-3
Figure 10-4
Figure 11-1

Figure 11-2
Figure 11-3
Figure 11-4

Figure 11-5
Figure 11-6
Figure 12-1
Figure 12-2
Figure 13-1
Figure 14-1

Figure 14-2
Figure 14-3
Figure 14-4

Figure 15-1
Figure 15-2
Figure 15-3
Figure 15-4
Figure 15-5
Figure 15-6

Cabinet Floor Planning Template ............ccoooiiiiiiiiiiiieeeeee,
Single ACCeSS CabiNet .......coouuiiiiiiii e
Dual ACCESS CabiNet ......uiiiiiiiiieiii e
Cabinet Base Panel Grounding Procedure ............cccccoveviviviineennnns
Cabinet Panel and Door Grounding Procedure ............ccccooeveuvneeennnn.
Single Access Cabinet Bottom Cable ENtry.........cccccceeeiiiiiiniiinnnne.
Dual Access Cabinet Bottom Cable ENtry...........ccceeieiiiiiiiiiieeeeeeeenn,
Cabinet Interior DIMENSIONS ... ....uiiuiiiiie e
Typical Single Access Cabinet Assembly Layout...............cc.cccueeenn.
Typical Dual Access Cabinet Assembly Layout..............c.ccevevvnnennnnn.
Card File Installation DIMENSIONS ........ovvvuveeiieiiiieeeieee e e eaeeeens
Power System Installation DiIMeNSIioNS...........cooovvviiiiiiiiiiiiiiiiieeee,
FTA Mounting Channel Configurations.............cccoooviiiiiiiineienieeeinnnn.
FTA Mounting Channel DIMENSIONS..........cc.uviiiiiiiiiiiiiiecieeieeeis
FTA Mounting Channel Mounting FTA Installation Holes...................
Horizontal FTA Mounting Channel Cabinet Layout...............cc.c.c.......
Horizontal FTA Mounting Channel DIMmensions ............ccccovevvviineeennen.
Horizontal FTA Mounting Channel Installation Holes..........................
Cabinet Floor Planning Template ............ccoooeiiiiiiiiiiiieeeeeen,
Single Cabinet with Redundant PMMs or APMMS..........cccccccvviinnnnn.
Dual Cabinet with Redundant PMMs or APMMS.........ccccocveeeviiiineeen.
Redundant PMM or APMM Configuration Cabling .............c.cccevvevnnnns
Local/Remote Cabinet Configuration.............cccceviiiiiiiiiiiiiiiiiiiiinnnnns
Standard 1/O Link Extender Interconnections

with Nonredundant PMM or APMM........ccooiiiiiiiiiii e
Standard 1/O Link Extender Interconnections

with Redundant PMMS 0r APMMS ........ooiiiiiiiiiiiiieeeci e
Long Distance /O Link Extender Interconnections

with Nonredundant PMM or APMM........ccooviiiiiiiiiniie e
Long Distance I/O Link Extender Interconnections

with Redundant PMMS 0r APMMS ......c.iiiiiiiiiiiiei e
Remote Site Multi-IOP Card File I/O Link Interface Cabling.................
ST-TYPE CONNECION ...t
LLMux Configuration Interconnections — CE Compliant....................
Remote CJIR Installation.............uiiiiiiiiiiiiiiie e
Serial Device Interface Interconnections.............ccooeveeieiiiiiineenneennn.
Model MU-TSIM12 Serial Interface FTA Interconnections —

NON-CE COMPHANT ... oot e
Model MU-TSIM12 Serial Interface FTA Interconnections —

(O3 S 011 o] 1= 1 | SN
Model MU-TSIA12 Serial Interface FTA Interconnections —

NON-CE COMPlIANT .....oeiiiieie e
Model MU-TSIA12 Serial Interface FTA Interconnections —

CE COMPIIBNT. ..t
Typical Galvanically Isolated FTA..........cccvviiiiiiieeeeeeeeeeeees
Galvanic Isolation Module...........ccccccvviiiiiiiiiii
Crimp-Type Galvanic Isolation Module Terminal Connector................
Compression-Type Galvanic Isolation Module Terminal Connector ....
Galvanically Isolated FTA with Auxiliary Connector ............c...ccceeeeunnees
Cabinet with Horizontally Installed FTA Mounting Channels...............

PM/APM Planning

Xi



Tables

Table 2-1
Table 2-2
Table 3-1
Table 3-2
Table 3-3
Table 3-4
Table 4-1
Table 4-2
Table 5-1
Table 5-2
Table 5-3
Table 6-1
Table 6-2
Table 7-1
Table 7-2
Table 7-3
Table 7-4
Table 7-5
Table 7-6
Table 7-7
Table 7-8
Table 11-1
Table 11-2
Table 11-3
Table 11-4
Table 11-5
Table 12-1
Table 14-1
Table 14-2
Table 14-3
Table 15-1
Table 15-2

Standard Field Termination Assembly Types..........cccciiiiiiiiiiiiiiiiiiinnns 22
Galvanically Isolated Field Termination Assembly TypesS..........c.c.ccuuvee. 23
PM and APM Assembly 24 Vdc Power Usage .........c.cccvevviiveenneeennnnnn. 49
Single Power System Calculation Example ...........ccoooviviviiiiiiiiieeneennn. 53
Dual Power System Calculation Example (Power System 1) ................ 54
Dual Power System Calculation Example (Power System 2)................ 55
Standard FTAs and Associated AssemblieS..........ccooveiiiiiiiiiiiieinnnennn. 71
Galvanically Isolated FTAs and Associated Assemblies ...........c........... 74
Hazardous Area Classifications...........cccccovviiiieieeiiiniiiiiiiee e 80
PM and APM Equipment Approved for Use in Division 2 Areas............ 84
FTA Cable and Load Parameters..........ccoevvviviiniiineeiinenie e, 100
Harsh Environment Definitions from ANSI/ISA-S71.04-1985 ............ 104
Conformal Coated Assembly Model Numbers ............ccoooiiiiiiieinns 107
CaArd FlIES ..o 118
IOPs — Nonconformally Coated ...........coevvuieiiiiiiiiceie e 120
IOPs — Conformally Coated............coovvuieiineiiiiei e e, 121
Field Termination Assemblies — Nonconformally Coated................... 122
Field Termination Assemblies — Conformally Coated......................... 126
IOP t0 FTA CabIes. ..o 131
POWET CabIES ... 132
I/0 Link Interface Cables. ... 133
Minimum Bend Radius for Indoor Cable ...........cccooooevvviiiiiiieiiieennenn, 199
Standard Optical POWEr LOSS.........oooiiiiiiiiiiieeii e 203
Standard Fiber Optic Cable Losses (@ 850 NM) ..........covvevevinieiennnnnn. 203
Long Distance Optical POWEr LOSS.......cccuiiiuiiiiiiiieiieeiiieeieeeieeeis 205
Long distance Fiber Optic Cable Losses (@ 1300 NM)..........cceeeeeeeen. 205
Low Level Analog Input Multiplexer FTAS .......cccoiviviiiiiiicii e, 207
Serial INterface FTAS ....ooveeii e 223
Serial Interface EIA-232 Specifications ...........oooovivveiiiiiniiiiinnecinn, 234
Serial Interface EIA-422/485 Specifications ...........ccooeeeviiiiiiinenennnn. 234
CE Compliant Galvanically Isolated FTAS........cccoiiieiiiiiiiiiieiieeees 238
Galvanically Isolated FTA Power Requirements ............c.cocoeveeeneennnn. 247

Xii

PM/APM Planning

3/96



Acronyms

A e Alternating Current
A D e Analog Output
APMM ... Process Manager Module
AP M Advanced Process Manager
O Cold Junction Reference
3 PP PPRPPTPIN Digital Input
51 TP Digital Output
B L Electromagnetic Interference
I Field Termination Assembly
Gl Galvanic Isolation
HL AL e High Level Analog Input
L e Input/Output
IEC International Electrotechnical Commission
LN e e e Local Control Network
L Low Level Analog Input
I Low Level Analog Input Multiplexer
MR G .. Master Reference Ground
NE C .o e National Electrical Code
NP A e National Fire Protection Agency
N[O To F PP Nickel Cadmium
PP Network Interface Module
S Pulse Input
PV Process Manager
PIMIM Process Manager Module
PSM. Power Supply Module (model MU-PSRX02)
P S e Power System
R D ittt Resistive Temperature Device
RTU e e Remote Terminal Unit
] 5 1 Serial Device Interface
P Serial Interface
S 1 PP Smart Transmitter Interface
B PP UP PRSPPI Thermocouple
UCKN L e Universal Control Network
UCKN L e Universal Control Network
UV e e Ultra Violet

3/96

PM/APM Planning

xiii



References

Publication Publication Binder Binder

Title Number Title Number
Process Manager Specification and PMO03-500 System Summary - 2 TDC 3010-2
Technical Data
Advanced Process Manager AP03-500 System Summary - 2 TDC 3010-2
Specification and Technical Data
Process Manager I/0O Specification and 1003-500 System Summary - 2 TDC 3010-2
Technical Data
Galvanic Isolation/Intrinsic Safety FTA GA03-500 System Summary - 2 TDC 3010-2
Specification and Technical Data
Universal Control Network Specification UNO03-500 System Summary - 2 TDC 3010-2
and Technical Data
Process Manager/Advanced Process PM20-501 Implementation/PM/APM TDC 3043
Manager Installation
Process Manager/Advanced Process PM20-511 Implementation/PM/APM TDC 3043
Manager Checkout
Process Manager/Advanced Process PM13-501 PM/APM/HPM Service - 1 TDC 3061-1
Manager Service
Universal Control Network Planning UNO02-501 System Site Planning - 1 TDC 3020-1
Local Control Network Planning SW02-501 System Site Planning - 1 TDC 3020-1
TDC 3000X System Site Planning SW02-550 System Site Planning - 1 TDC 3020-1
Universal Control Network Installation UN20-500 Installation/Universal Control TDC 3041

Network
Universal Control Network Guidelines UN12-510 Installation/Universal Control TDC 3041
Network

LCN System Installation SW20-500 LCN Installation TDC 3025
LCN System Checkout SW20-510 LCN Installation TDC 3025
LCN Guidelines - Implementation, LC09-510 LCN Installation TDC 3025
Troubleshooting, and Service
Xiv PM/APM Planning 3/96



Section 1 —Introduction

1.1 Overview

Section contents

The topics covered in this section are:

Topic See Page

1.1 (@Y 7=] AV TS5 1

The manual’s purpose

The manual’s contents

Information not covered

This manual isintended for planning the installation of a Process Manager
(PM) or Advanced Process Manager (APM) subsystem at a TDC 3000X
site. The Process Manager and Advanced Process Manager subsystems are
devices on the Universal Control Network (UCN) that includes the
Network Interface Module (NIM). The Logic Managers (LM) can aso be
resident on the network.

Planning includes the consideration of the Process Manager or Advanced
Process Manager cabinet layout, process wiring techniques, Division 2
environment equipment approval, conformal coating of the assembliesto
protect against a corrosive environment, PMM or APMM and |OP
redundancy, and unique hardware features, such as fiber optic I/0O Link
Extenders, Low Level Analog Input Multiplexer FTAS, Seria Device
Interface FTAS, Serid Interface FTASs, and Galvanically Isolated FTAS.

Neither installation, power on checkout, or service of the Process Manager
or Advanced Process Manager, nor planning for the Local Control Network
(LCN) isaddressed in thismanual. See the related reference documentation
for information about these topics.
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Section 2 — PM/APM Description

2.1 Overview

Section contents

Thetopics covered in this section are:

Topic See Page
2.1 OVBIVIBW. ..ttt ettt ettt e e e n e e e n e 3
2.2 Card FlES ... 5
2.2.1 PMM/APMM Card FileS......ii i 5
2.2.2 Input/Output Processor (IOP) Card File ..........cccoovviiiiiiiiiiieeci, 12
2.3 Input/Output Processors (IOPS)......oociiuiiiiiiiiiiii e 13
2.3.1 [OP REAUNAANCY ....ceuiiiiiiii et 14
2.4 I/0 Link Extender (Fiber Optic LiNK)...........coovvviiiiiiiiiiii e, 16
2.5 Field Termination ASSemMbBIIES (FTAS) ..uuivuuieiiieii e e e 21
2.6 POWET SYSIEIMS ...t 32
2.7 Cabinet Configurations ............coooiuiiiiiiii e 37
PM or ,SFM major The Process Manager (PM) or Advanced Process Manager subsystem
assemblies

(APM) consists of major assemblies described in the following subsections.
The major Process Manager or Advanced Process Manager assemblies are

* Process Manager Module (PMM)/Advanced Process Manager Module
(APMM) card file

* Input/Output Processor (I0P) card file
 Input/Output Processor (I0P) card

* /O Link Extender

» Field Termination Assembly (FTA)

* Power System

Continued on next page

3/96

PM/APM Planning 3



2.1 Overview, continued

Redundant PMM or
APMM cabinet layout

Figure 2-1 isanillustration of a single Process Manager or Advanced

Process Manager cabinet containing a redundant Process Manager Module
(PMMs) or Advanced Process Manager Modules (APMMSs) with
supporting assemblies.

Redundant PMM or APMM Cabinet Layout

Figure 2-1

IOP Card File

Secondary
PMM/APMM
Card File

Primary
PMM/APMM
Card File

Power System

Battery Backup

51325
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2.2 Card Files

221 PMM/APMM Card Files

PMM or APMM
description

Two types of
PMM/APMM card files

Single PMM/APMM
card file

The Process Manager Module (PMM) or Advanced Process Manager
Module (APMM) is composed of five card assembliesin a PMM/APMM
card file, one of which can provide the interface to an optional redundant
PMM or APMM in asecond PMM/APMM card file.

There are two types of PMM/APMM card files.

The single PMM/APMM card file containsasingle PMM or APMM as
illustrated in Figures 2-2 and 2-3, respectively. Two single PMM/APMM
card files create a redundant Process Manager or Advanced Process
Manager.

Continued on next page
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2.2.1 PMM/APMM Card Files, Continued

Single PMM Card File  Figure 2-2 illustrates asingle PMM card file and the five cards that

comprise the PMM.
Figure2-2  SinglePMM Card File

@ Power|| @ Power || ® Power|| @ Power

@ Status|| @ Status|| @ Status|| © Status
Modem [|{Commun]||I/O Control
Link

Interface

/! /!

15238

Continued on next page
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2.2.1 PMM/APMM Card Files, Continued

Single APMM card file

Figure 2-3illustrates asingle APMM card file and the five cards that
comprisethe APMM.

Figure 2-3

Single APMM Card File

I0Ps
0 0 1 01 1 1
10
© Power|| © Power|| © Power|| © Power
€ Status|| © Status|| © Status|| @ Status
Modem ||Advanced||Advanced|[Advanced
Commun | |l/O Link ||Control
Interface
/
5435
Continued on next page
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2.2.1 PMM/APMM Card Files, Continued

Redundant Another type of card file, the redundant PMM/APMM card file, can also

PMM/APMM card file create aredundant Process Manager or Advanced Process Manager;
however, both PMMs or APMMsresidein the same card file asillustrated
in Figures 2-4 and 2-5, respectively.

Continued on next page
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2.2.1 PMM/APMM Card Files, Continued

Redundant PMMcard  Figure 2-4 illustrates aredundant PMM card file and the two sets of five
file cards that comprise the redundant PMMs.
Figure2-4  Redundant PMM Card File
\ 01T 171
Primary \  Secondary
PMM \ PMM
I0Ps
0 0 7 0
@ Power © Power © Power © Power
© Status @ Status © Status © Status
Modem ||Commun ||I/O Control
Link
Interface
; ;
15239
Continued on next page
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2.2.1 PMM/APMM Card Files, Continued

Redundant APMM card  Figure 2-5 illustrates aredundant APMM card file and the two sets of five
file cards that comprise the redundant APMMSs.

Figure2-5  Redundant APMM Card File

Primary e 'y I0Ps
APMM

@ Power @® Power @® Power © Power

© Status © Status © Status ® Status
Modem Advanced | | Advanced || Advanced

Commun 1/0 Link Control
Interface

/ / / / /

5436

Continued on next page
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2.2.1 PMM/APMM Card Files, Continued

PMM/APMM card file
descriptions

PMM or APMM
functionality

Inasingle PMM/APMM card file, the PMM or APMM occupiesthe first
five card dots (from the left). The remaining 10 card dots can be popul ated
with up to 10 Input/Output Processor (IOP) and I/O Link Extender cards.

In aredundant PMM/APMM card file, the two PMMs or APMMs occupy
the first ten card dots (from the left). The remaining five card slots can be
populated with up to five Input/Output Processor (IOP) and 1/0 Link
Extender cards.

The |OPs interface both the PMM or APMM through the 1/0 Link Interface
and the Field Termination Assemblies (FTAS) by cable.

The PMM or APMM provides the following functions.

Communication with the Local Control Network (LCN) through the
Universal Control Network (UCN)

Communication with the |OPs through the I/O Link Interface
Control processor

Memory for the control processor’ s database

Redundancy control

3/96
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2.2.2 Input/Output Processor (IOP) Card File

IOP card file Figure 2-6 illustrates a 15-dlot Input/Output Processor (I0P) card file. The
|OP card file accommodates only |OPs.

Figure 2-6 Input/Output Processor (I10P) Card File

///II]IIII]I]I]IIII]I]I

- 15 I0Ps | gl

N N
I 5

172 3 4 6 7 8 9 10 11 12 13 14 15

@ | @
@ Power
@ Status
Analog
Output

2308
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2.3 Input/Output Processors (IOPs)

Types of Input/Output  There are eleven types of Input/Output Processor (I0OP) card assemblies.

Processors (IOPs) Some |OP card types interface with more than one type of Field
Termination Assembly (FTA); however, some | OPs models are dedicated to
particular FTA models. The functiona types of IOPs are

» High Level Analog Input (HLAI)

* Low Level Analog Input (LLAI)

* Low Level Analog Multiplexer (LLMux)
 Digita Input (DI)

* Andog Output (AO)

 Digitd Output (DO)

* Smart Transmitter Interface (STI or STIM)
* PulseInput (PI)

» Digita Input Sequence of Events (DISOE)
» Serid Device Interface (SDI)

* Seid Interface (S)

IOP configurations Additional IOP card file dots can be added to any Process Manager or
Advanced Process Manager subsystem. Each I0P card file accommodates
up to 15 I0Ps as shown in Figure 2-6. A total of eight card files, including
PMM/APMM card files, can exist in a Process Manager or Advanced
Process Manager subsystem. 10P card files can be installed at remote
locations with the use of 1/O Link Extenders, aswell aslocally in the
cabinet or cabinet complex containing the PMM(s) or APMM(s).

A total of 40 primary 10Ps, 40 secondary (redundant) IOPs and 3 I/O Link
Extenders (amaximum of 8 I/O Link Extender cards) can existinasingle
Process Manager or Advanced Process Manager subsystem.

3/96 PM/APM Planning 13



2.3.1 |OP Redundancy

IOP redundancy

Redundant HLAI IOPs

The PM and APM subsystems support 10P redundancy for the following
types of IOPs.

* High Level Anaog Input (HLALI)

* Smart Transmitter Interface (STI)

* Andog Output (AO)

 Digital Input (DI)

» Digita Input Sequence of Events (DISOE)
 Digital Output (DO)

Presently, not al Digital Input and Digital Output |OP models support
redundancy.

A pair of IOPs can be connected in aredundant configuration with both

| OPs connected by separate cables to the same FTA. Figure 2-7 illustrates
an HLAI FTA that interfaces with apair of HLAI IOPsthat areinstalled in
separate card files.

Figure 2-7 HLAI FTA with Redundant HLAI IOPs

Primary Secondary
PMM/APMM Card File PMM/APMM Card File

[o] [e]

Redundancy
Model HLAI FTA 51330

Continued on next page
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2.3.1 IOP Redundancy, continued

Redundant AO IOPs

Analog Output FTAs can also interface with two | OPs with separate cables,
and an automatic selector switch on the FTA selects which IOP' s output
drivesthe field wiring terminal connectorsonthe FTA. Figure2-8isan

illustration of an Analog Output FTA interface with two Analog Output
|OPs.

Figure2-8  Anaog Output FTA with Redundant Analog Output 10Ps

Primary Secondary
PMM/APMM Card File PMM/APMM Card File

Redundancy
Model AO FTA 51331

3/96
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2.4 /O Link Extender (Fiber Optic Link)

Introduction

Features

Remote card files

Fiber optic cable length

I/O Link Extender
planning

Standard /O Link
Extender

The1/O Link Extender providesthe ability to locate IOP card files and
associated FTAs up to 8 kilometers (5 miles) from the PMM(s) or
APMM(s). Two typesof I/O Link Extenders and their associated fiber
optic couplers are available, the “ Standard” 1/0 Link Extender that provides
up to a 1.3 kilometers (4000 feet) link, and the “Long Distance” 1/0 Link
Extender that provides up to an 8 kilometers (5 miles) link. The connection
Is made by using a pair of fiber optic transmission cables, driven and
terminated by afiber optic coupler that mates with the connector located
directly below the card file dot in which the 1/O Link Extender card is
installed.

An1/O Link Extender consists of two pairs I/O Link Extender cards, one
for Link A and onefor Link B, and associated fiber optic couplers at each
end of the fiber optic link. The1/O Link Extender cards and their fiber optic
couplers occupy two dotsinan PMM (APMM) or |OP card file.

Every remote card file, or complex of 1OP card files, requirestwo 1/0 Link
Extender cards and two fiber optic couplers, one for Link A and one for
Link B.

The maximum fiber optic cable length is dependent upon the number of
splices and quality of the cable (dB loss per meter of cable). This maximum
can be between 0.98 and 1.3 kilometers for the Standard 1/O Link Extender
and 8 kilometersfor the Long Distance I/O Link Extender.

I/O Link Extender planning can be found in Section 9 in this manual.

Each Standard 1/0 Link Extender card has an associated fiber optic coupler
that can drive up to three pair of fiber optic cables. Each cable pair is
terminated by afiber optic coupler that terminates one fiber optic pair.

The Standard /O Link Extender card will drive and terminate Link A or
Link B, depending upon the card file' s1/0O Link Interface address and the
dot number’s|1/O Link Interface address. If the card file and 9ot number
I/0 Link Interface addresses are both odd or both even, the card will drive
Link A. If the card file and ot number 1/0 Link Interface addresses are not
both odd or both even, the card will drive Link B.

Two Standard /O Link Extender cards, connecting up to six remote card
files, can beinstalled inaPMM or APMM card file, but the maximum
number of primary IOPsis still 40 (plus 40 redundant |OPs).

Continued on next page
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2.4 /O Link Extender (Fiber Optic Link), continued

Nonredundant Figure 2-9 illustrates the interconnections for a Standard 1/0 Link Extender
PMM/APMM Standard  jn aPM or APM that contains a nonredundant PMM or APMM.

I/O Link Extender
Figure 2-9 Standard /O Link Extender Interconnections
with Nonredundant PMM or APMM

Central Site 1/0 Card Files
PMM/APMM Card File T—

Remote
Site #1

Remote
Site #2

Remote
Site #3

51359

Continued on next page
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2.4 /O Link Extender (Fiber Optic Link), continued

Redundant Figure 2-10 illustrates the interconnections for a Standard 1/0 Link Extender

PMMs/APMMs inaPM or APM that contains redundant PMMs or APMMs.
Standard I/O Link

Extender connections
Figure2-10  Standard 1/0O Link Extender Interconnections

with Redundant PMMsor APMMs
Central Site
Secondary =
Remote
Site #1
L 1\
= A
{ Remote
Site #2
Primary
Remote
i Bl 53
51363

Continued on next page

18 PM/APM Planning 3/96




2.4 /O Link Extender (Fiber Optic Link), continued

Long Distance /O Link  Each Long Distance I/0O Link Extender card has an associated fiber optic
Extender coupler that drives asingle pair of fiber optic cables. Each cable pair is
terminated by afiber optic coupler that terminates one fiber optic pair.

TheLink A or Link B selection for the Long Distance 1/0O Link Extender is
determined by ajumper on the card.

Nonredundant Figure 2-11 illustrates the interconnections for aLong Distance I/O Link

PMM/APMM Long Extender in an PM or APM that has a nonredundant PMM or APMM.
Distance I/O Link

Extender connections
Figure2-11  Long Distance I/O Link Extender Interconnections
with Nonredundant PMM or APMM

Central Site I/0O Card Files
PMM/APMM Card File
Remote
Site #1
Remote
Site #2
el Il
Ny
uﬂ \
51361

Continued on next page
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2.4 /O Link Extender (Fiber Optic Link), continued

Redundant Figure 2-12 illustrates the interconnections for aLong Distance 1/0 Link

PMMs/APMMs Long Extender inaPM or APM that has redundant PMMs or APMMSs.
Distance I/O Link

Extender connections
Figure2-12  Long Distance I/0O Link Extender Interconnections

with Redundant PMMsor APMMs
Central Site I/0O Card Files
Secondary
Remote
Site #1
]
4 Bl
':% I
1/0 Link
_——="" cCables
Primary
i
Remote
Site #2
I = &
Bl m J32 334 45/;/ HHH
Al 1Al
N
I 51364
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2.5 Field Termination Assemblies (FTAS)

Description Terminal connectors on the Field Termination Assembly (FTA) provide the
connection points for the field wiring. Fuses, relays, and resistors protect
the FTA circuitry and sense, condition, or operate the connected device.
The FTA communicates with an associated |OP, which in turn
communicates with the PMM(s) or APMM(S).

FTAs types Standard types of FTAS, asdescribed in Table 2-1, interface the field
wiring and provide communication with an associated |IOP. They are
categorized as “standard” because Galvanically Isolated FTAs are also
available as described in Table 2-2.

Continued on next page
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2.5

Field Termination Assemblies (FTAS), continued

Standard FTA types
Table 2-1

Standard FTA typesarelisted in Table 2-1.
Standard Field Termination Assembly Types

FTA Type

Description

High Level Analog Input/
Smart Transmitter Interface
(HLAI/STI)

Accepts high level analog inputs. The inputs are configurable as
single-ended or differential in relation to logic ground. The FTA is also used
to interface Smart Transmitter devices.

High Level Analog Input
(HLAI)

Accepts high level analog inputs. The inputs are configurable as
single-ended or differential in relation to logic ground.

Smart Transmitter Interface
(ST

Interfaces with Smart Transmitter devices. The interface is referenced to
logic ground. The Smart Transmitter provides field isolation.

Low Level Analog Input
(LLAI)

Can be configured to accept low-level or high-level analog inputs. Low-level
analog inputs include Thermocouples (TC), Resistance Temperature
Detectors (RTDs), or millivolt sources. High-level inputs such as voltage
sources (0-5 V) and 4-20 milliamp current loop devices are acceptable.The
inputs are isolated from each other and the PM or APM, but share a common
bus for field wire shields.

Low Level Analog Input
Multiplexer (LLMux)

Accepts one set of low-level analog inputs, such as thermocouples (TC) or
Resistance Temperature Detectors (RTDs). The set of inputs must be either
TCs or RTDs. The inputs are sequentially multiplexed. One or two FTAs of
either type can be connected to one Power Adapter assembly and its I0OP.

Analog Output (AO)

Provides 4-20 mA analog outputs to proportioning loads such as valves.

120 Vac Digital Input (DI)

Accepts ac digital inputs. All inputs are isolated from each other. Two
versions of the FTA are available, with and without pluggable input modules.

240 Vac Digital Input (DI)

Similar to the 120 Vac DI FTA, except it has a higher operating voltage and a
lower sense current. The inputs are in four groups of eight circuits with a
common return for each group. Groups are isolated from each other.

24 Vdc Digital Input (DI)

Accepts contacts grouped with an isolated common return. Two versions of
the FTA are available, with pluggable and without pluggable input modules.

120/240 Vac Solid-State
Digital Output (DO)

Provides solid-state ac digital outputs that are isolated from each other and
the PM or APM.

3-30 Vdc Solid-State
Digital Output (DO)

Provides dc digital outputs that are isolated from each other and the PM or
APM.

31-200 Vdc Solid-State
Digital Output (DO)

Provides dc digital outputs that are isolated from each other and the PM or
APM.

24 Vdc Nonisolated Digital
Output (DO)

Provides nonisolated digital outputs to loads such as lamps and relays. The
signals are referenced to logic common.

24 Vdc Isolated Digital
Output (DO)

Provides isolated digital outputs to loads such as lamps and relays. The
signals are not referenced to logic common.

120 Vac/125 Vdc Relay
Digital Output (DO)

Provides independent electromechanical relays for ac or dc digital outputs.

Continued on next page
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2.5

Field Termination Assemblies (FTAS), continued

Standard FTA types,

continued
Table2-1 Standard Field Termination Assembly Types, Continued
FTA Type Description

240 Vac/125 Vdc Relay
Digital Output (DO)

Provides independent electromechanical relays for ac or dc digital outputs.

Pulse Input (PI)

Accepts eight inputs, each with a 32-bit counter, and have a frequency
range of dc to 20 kHz. The inputs are referenced to logic ground.

Serial Device interface
(SDI Toledo)

The SDI FTA provides an EIA-232 (RS-232) asynchronous serial
communications interface for a model 8142-2084 or 8142-2184 Toledo
Weigh Cell peripheral manufactured by Toledo Scale Inc.

Serial Device interface
(SDI M/A Station)

The SDI FTA provides an EIA-422/485 (RS-422/485) asynchronous serial
communications interface for up to four model MU-MASX02 Manual/Auto
Station peripherals manufactured by Honeywell Inc.

Serial Device interface
(SDI UDC 6000)

The SDI FTA provides an EIA-422/485 (RS-422/485) asynchronous serial
communications interface for up to four UDC 6000 Modbus peripherals
manufactured by Honeywell Inc.

Serial Interface
(Sl Modbus RTU)

The SI FTA provides either an EIA-232 (RS-232) asynchronous serial
communications interface for one Modbus compatible device or an
EIA-422/485 (RS-422/485) asynchronous serial communications interface
for up to 15 Modbus RTU compatible devices.

Serial Interface
(Allen-Bradley)

The SI FTA accommodates a single EIA-232 compatible Allen-Bradley
device through its EIA-232 interface.

Galvanically Isolated

Gavanicaly Isolated FTA typesarelisted in Table 2-2.

FTA types
Table 2-2 Galvanicaly Isolated Field Termination Assembly Types
FTA Type Description

High Level Analog Input
(HLAI/STI)

The HLAI/STI FTA accepts high level analog inputs. All inputs are isolated
from ground and each other. The FTA is also used to interface Smart
Transmitter devices.

High Level Analog Input
(HLAI)

The HLAI FTA accepts high level analog inputs. All inputs are isolated from
ground and each other.

24 Vdc Digital Input (DI)

The 24 Vdc DI FTA accepts contact inputs. All inputs are isolated from each
other.

Analog Output (AO)

The AO FTA provides isolated 4-20 mA outputs to proportioning loads such
as valves.

24 Vdc Digital Output (DO)

The 24 Vdc DO FTA provides isolated digital outputs to loads such as
solenoid valves or lamps.

Continued on next page
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2.5 Field Termination Assemblies (FTAS), continued

Three physical sizes

The standard FTAs have three physical sizesasillustrated in Figure 2-13.
The Galvanically Isolated FTAs are one size only, B-size.

Figure2-13  Field Termination Assembly (FTA) Sizes

5.1
0.20
<—w—>
[0) O|— O [0) [ [0)
‘\ ‘\ 44] O
B A
C Size Size
Size FTA FTA
FTA L 142.2
5.60
B - L 297.2
11.70
L 452.1 o ol X
17.8
Y o Y
5.7 104.2 ||« 10.8
0.225 4.10 i 425
/ o oY
Hole Size = 3.96
156
Size Length L Width W
A 152.4/6.00 120.7/4.75
B 307.3/12.10 120.7/4.75
c 462.3/18.20 120.7/4.75
millimeters

All measurements are in: —.
inches

Note:

The center of the mounting holes is a constant distance from the edge of the
assembly board for all three FTA sizes as shown for size B.

Sizes B and C, depending on the type of FTA, can have additional mounting holes
along the length (sides) of the FTA. The additional mounting holes all fall on a grid

established for mounting adjacent A-size FTAs.
2770

Continued on next page
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2.5 Field Termination Assemblies (FTAS), continued

FTA Mounting The FTAsareinstalled at the rear or front of a dual-access cabinet on one or

Channels more FTA Mounting Channels. In a single-access cabinet, the FTAs are
mounted on FTA Mounting Channels at the front of the cabinet. The FTA
Mounting Channels also function as cable and wiring channels, or troughs.
The standard and Galvanically Isolated FTAs must not be mounted on the
same FTA Mounting Channel. Mounting both types of FTAs on the same
FTA Mounting Channel isan Intrinsic Safety violation.

Vertical orientation All FTAs except Galvanicaly Isolated FTAs are mounted on vertically
oriented 3-foot long FTA Mounting Channel segments.

Horizontal orientation Galvanically Isolated FTAs are mounted on horizontally oriented 2-foot
long FTA Mounting Channels.

Continued on next page
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2.5 Field Termination Assemblies (FTAS), continued

Typical cabinet layout A typical cabinet layout of FTA Mounting Channels that demonstrates the
installation of standard FTAsin adual-access Process Manager or
Advanced Process Manager cabinet is shown in Figure 2-14.

Figure2-14 Typica Vertical FTA Mounting Channel Layout
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2.5 Field Termination Assemblies (FTAS), continued

Compression or screw
terminals available

FTA compression-type
terminal connector

Most standard FTA types are available with either compression-type or
screw-type terminal connectors. Some exceptions are the 6-inch Analog
Output (AO), 6-inch High Level Analog Input (HLAI), 6-inch Low Level
Anaog Input Multiplexer (LLMux), and the 6-inch Digital Input Power
Distribution Assembly, which are available with compression-type termind
connectors only. The number of terminals for both the compression-type
and screw-type terminal connector can vary depending on the type of
standard FTA.

All Galvanicaly Isolated FTAs are available with both crimp pin-type and
compression-type terminal connectors. The Marshalling Panel isavailable
only with screw-type terminal connectors.

Figure 2-15 isanillustration of atypical compression-type terminal
connector connection to astandard FTA.

Figure2-15 Typica FTA Compression Termina Connector

5mm (0.2in.)

Compression

Mating Connector\

EOUEEBENELD

@@@@@@

Compression Mating Connector

Number Honeywell
of Connections Part Number
8 511190694 - 108, - 208, - 408
11 - 111, -411
12 -112, -412

4401

Continued on next page
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2.5 Field Termination Assemblies (FTAS), continued

FTA fixed-screw
terminal connector

FTA removable-screw
connector

Figure 2-16 illustrates atypical fixed-screw terminal connector asit would
appear on astandard FTA.

Figure2-16  Typica FTA Fixed-Screw Termina Connector

Spacing
11 mm
(7/16 in.)

Depth
11 mm
_ (7/16 in.)
Height
11 mm
(7/16 in.)

Screw Terminal Strip Sizes

Number Connector
of Terminals Length
8 52 mm (2.0in.)
12 74 mm (2.91in.)
24 140 mm (5.5in.)

4400

Figure 2-17 illustrates a typical removable-screw terminal connector.

Figure2-17  Typica FTA Removable-Screw Terminal Connector

Spacing
8.5 mm
(2/3in.)

Screw Terminal Connector Size

Number Connector
of Terminals Length
40 176 mm (6.9 in.)

6170

Continued on next page
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2.5 Field Termination Assemblies (FTAS), continued

Galvanic Isolation Figures 18 and 19 illustrate the crimp pin-type and compression-type

Module connectors terminal connectors for the Galvanically Isolated FTAS, respectively. The
connectors on the Galvanic Isolation Modules have six terminals.
Depending on the type of terminal connector, the terminals accept size 0.3

to 3.5 mm2 (12 to 22 AWG) wiring.

Crimp pin-type terminal  Figure 2-18 illustrates the crimp pin-type Galvanic Isolation Module
connector termina connector.

Figure2-18  Crimp Pin-Type Galvanic |solation Module Terminal
Connector

Wire Size Crimp Pin Part Number Crimp Tool Part Number

0.5-2.5 mm2 51191737-201 51191787-100

(14-20 AWG)
!{4.0 mm + 0.5

Connector Part Number
51191737-100

11373

Continued on next page
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2.5 Field Termination Assemblies (FTAS), continued

Compression-type
terminal connector

Figure 2-19 illustrates the compression-type Galvanic I solation Module
terminal connector.

Figure2-19 Compression-Type Galvanic Isolation Module
Termina Connector

Wire Size
0.3-3.5 mm2 (12-22 AWG)

Connector Part Number
51191738-100

11376

Continued on next page
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2.5 Field Termination Assemblies (FTAS), continued

Marshalling Panel

The Marshalling Panel was developed to provide access to the signals from
the auxiliary connectors on the Galvanically Isolated FTAs. It can also be
used as agenera purpose Marshalling Panel in the Process Manager or
Advanced Process Manager subsystem.

Figure 2-20 illustrates an assembly layout of the panel. The Marshalling
Panel, model MU-GMARS2, issimilar in shape and appearanceto a“B”
size FTA (see Figure 2-9). The assembly provides surge and ESD
protection for the field wiring terminals. A 50-pin connector is provided on
the assembly that acceptsan IOPto FTA cable.

Figure2-20 FTA Marshaling Panel Assembly Layout
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2.6 Power Systems

Power System features

Standard Power
System

Redundant Power
Supply Modules

The Process Manager or Advanced Process Manager Power System
provides 24 VVdc power for operation of all PMM or APMM cards, |OP
cards, FTAs, anominal 3.6 Vdc battery output for backup of the PMM or
APMM and IOP memory circuits, and anomina 1/4 ampere, 6 Vac output
for operation of aLLAI line frequency clock circuit. There are two types of
Power Systems.

The Standard Power System has many features that include

* Anoptional redundant Power Supply Module (model MU-PSRX03/04).

» Either 120 Vac or 240 Vac input power. A single- or dual-source of
input power can be connected when the optional redundant Power
Supply Module option isimplemented.

* Single and redundant Power Supply Module failure detection.

* CMOS memory NiCad battery backup (3.6 Vdc) for 12 hours (model
MU-PSRX03) or 45 hours (model MU-PSRX04) backup with failure
detection.

* Anoptiona 48 Vdc Battery Backup Module (model MU-PSRB02) with
adisconnect switch that backs up the 24 Vdc for 25 minutes.

Redundant Power Supply Modules are recommended when the Power
System provides power for redundant PMMs or APMMSs. If the redundant
PMMs or APMMs are resident in separate cabinets with their own Power
System, a Power System with a single Power Supply Module is acceptable,
though not fully recommended.

Continued on next page
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2.6 Power Systems, continued

Model MU-PSRX03 The layout of the model MU-PSRX03 Standard Power System isillustrated

Standard Power in Figure 2-21.
System

Figure2-21  Standard Power System—Model MU-PSRX03

CMOS Battery Holder Power System Backplane

Power
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Battery Pack Plug Battery Connector Cord

4677
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2.6 Power Systems, Continued

Model MU-PSRX04 The layout of the model MU-PSRX04 Standard Power System isillustrated

Standard Power in Figure 2-22.
System

Figure2-22  Standard Power System—Model MU-PSRX04
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2.6 Power Systems, continued

AC Only Power System  The AC Only Power System does not offer the optional 48 VVdc Battery
Backup module feature and rechargeable NiCad CMOS memory backup
power.

Alkaline batteries are used instead of rechargeable NiCad batteries for
CMOS dataretention in the AC Only Power System.

ATTENTION—The AC Only Power System must not be used in CE
Compliant applications.

Continued on next page
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2.6 Power Systems, continued

AC Only Power System  The layout of the AC Only Power System isillustrated in Figure 2-23.
illustration

Figure2-23  AC Only Power System—Not for CE Compliant Applications
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2.7 Cabinet Configurations

Cabinet configurations  The Process Manager or Advanced Process Manager subsystem can have
various cabinet configurations. Cabinets can be complexed together or
remotely separated. The PMM/APMM and IOP card files can share the
same Power System or have independent Power Systems.

Continued on next page
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2.7 Cabinet Configurations, continued

Single cabinet Figure 2-24 isan illustration of a single Process Manager or Advanced
Process Manager cabinet containing two single PMM/APMM card filesina
redundant PMM or APMM configuration and one IOP card file. The
PMM/APMM card files and the IOP card file share the same Power System.

Figure 2-24  Single Cabinet with Redundant PMMs or APMMs

Al

IOP Card File

Secondary
PMM/APMM
Card File
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PMM/APMM
Card File
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Battery Backup

u 51325
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2.7 Cabinet Configurations, continued

Complexed cabinets

Two cabinets that are complexed together isillustrated in Figure 2-25. The
redundant pair of PMM/APMM card files areinstalled in separate cabinets.
The purpose isto provide independent power for the PMM/APMM card
filesand their associated |OP card files.

Figure 2-25 Dual Cabinet with Redundant PMMs or APMMs

!

e §

IOP Card Files

IOP Card Files

PMM/APMM
Card Files
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51328

Continued on next page
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2.

Local and remote PM or

7 Cabinet Configurations, continued

APM cabinets

Figure 2-26 illustrates a 2-cabinet complex with separate redundant

PMM/APMM card files and a single remote cabinet that contains only IOP
card files. Communication with the remote cabinet is provided by fiber
optic 1/0 Link Extenders.

Figure2-26  Dual Cabinet with Redundant PMMs or APMMs with Remote 1/0O Cabinet
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Section 3 — Power Requirements

3.1 Overview

Section contents

The topics covered in this section are:

Topic See Page
3.1 OVBIVIBW. ..ttt ettt e et e et e e et e e e e e e ean e eees 41
3.2 BACKUD SIrateOY ... ceen ettt 42
3.3 QUAIILY e 44
3.4 POWET DIBW ...ttt 47
3.4.1 Typical 24 Vdc Power Draw Calculations...........c..ovvevivnieiiiiineecineeeeiinnen 48
3.4.2 Single Power System Calculation Example...........ccooooiiiiiiiiiiiinee, 53
3.4.3 Dual Power System Calculation Example...........cooooiiiiiiiiiiiiiiiiees 54
3.4.4 PM/APM AC POWET DIaW.....c.ceiiiiiiiiiiieeiis ettt e e e e e 55
3.4.5 Crest FaCIOr......ccuiiiiiii 57
3.4.6 INFUSK e 60
3.5 SUDSLALION SIZING ..vuiiiiiiee e 61
3.6 Breaker SiZiNg..........i i 62
3.7 Custom UPS and Power FACtOr...........coiiiiiiiiiiiiiiiiie e 62
3.8 Automatic Bypass SWItCh ... 63
3.9 YU (o [T = 10) (=Tox 1o o 63
3.10 Grounded CONAUCTON........oeeieeeiiiiieieeeee e 64
3.11 Redundant Safety Grounds.............uuuiiiiiiiiiiiiiiiiiiii e 64
3.12 Emergency ShUtdOWN ...........uiiiiiiiii e 64
3.13 Trays and CONAUILS ......ieuniii e e e 64
3.14 Existing TDC 3000X AC POWET ........oovoeeeeeeeeeeeeeeeeeeeeee e 65
Introduction This section provides the user with information to plan adequate ac power

Power backup planning

service for his Process Manager (PM) or Advanced Process Manager
(APM) subsystem. The section also aids the user in planning a power
backup strategy when the primary source fails.

A well planned power system for the Process Manager or Advanced
Process Manager minimizes subsystem downtime. In this section, we
explore various paths for handling the loss of subsystem ac power. The
selected path dictates whether agiven PM or APM needs the optional dual
Power Supply Modules and/or a battery backup for the 24 Vdc. This
definition of the power equipment inaPM or APM alows the ac power
system requirements to be defined in detail.
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3.2 Backup Strategy

Planning strategy

Power continuity

Two ac power sourcing
methods

First method

Second method

Better continuity of PM
or APM power

There are severa planning strategies for handling aloss of ac power to the
PM or APM. This strategy takes advantage of any or all of the following.

» Anoptiona battery backup for the 24 Vdc

* Anoptional secondary Power Supply Module
* Anoptiona automatic ac transfer switch

* An Uninterruptible Power Supply (UPS)

Power continuity is established by the use of the optional battery backup for
24 Vdc. This battery backup option is available with the redundant Power
Supply Module option. When an ac power |oss occurs, the battery carries a
full load of 20 amperes for minimum of 25 minutes. If 25 minutesis not
sufficient, consider another backup source to provide ac power.

There are two methods by which two separate sources of ac power for a
PM or APM subsystem can be implemented.

Thefirst method takes advantage of the PM’s or APM’ s redundant Power
Supply Module option. The two Power Supply Modules can be wired to
operate from two separate ac feeder sources asillustrated in Figure 3-1 or
3-2. Thetwo ac feeder sources do not have to be of the same phase,
frequency, voltage, or from the same service as long as each meetsthe
power quality requirements discussed in subsection 3.3.

The second method, by which two ac feeder sources can be implemented, is
through an automatic transfer switch. The PM or APM does not need
redundant Power Supply Modules or dual ac feedersfor this approach
because the transfer switch provides only one ac output. The automatic
transfer switch can detect an ac failure and execute a transfer of itsload
from one service to another in 5 milliseconds. The PM or APM will
perform without compromise even if this cycle requires 10 milliseconds.

The use of the battery backup option inaPM or APM with redundant
Power Supply Modules further enhances the continuity of power.

Continued on next page
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3.2 Backup Strategy, continued

Uninterruptible Power

Supply (UPS)

UPS description

UPS transfer switches

Power quality

A second source of ac power can come from a public utility, another plant,
or can be generated from an Uninterruptible Power Supply (UPS). In any
case, an automatic or manua transfer switch is needed to complete the
installation. Consider the case in which a nearby public utility ac feeder
provides backup for the process facility steam plant. An automatic transfer
switch should be installed to transfer from the steam plant’ s ac feeder to the
public utility’ sac feeder. A switch with maximum transfer time of 10 msin
both directions is recommended. The UPS offers even more possibilities.

The UPS consists of a battery charger, alarge battery, and a chopper to
convert the battery’ s dc power into quality ac power. The UPSisaways
on and is aways supplying power to itsload through the battery, which is
on afloat charge. Should the ac input fail, the UPS continuesto serve the
load without any changes and it will continue to operate until the battery is
discharged or the ac input to the UPS charger isrestored. The capacity of
the battery pack is specified by the UPS manufacturer and will provide
many hours of backup.

The UPS usually has two transfer switches. A switch on the output of the
UPS automatically transfers the loads to plant power in case of failurein the
UPS. A second transfer switch to the UPS input charger allows manual
transfer to public utility power if there is extended failure of plant power. A
UPS with two ac sources provides the means for several backup strategies.
The PM or APM offers additional permutations with its optional redundant
Power Supply Modules, dua-feeds, and battery backup. The need for all
of this backup redundancy depends on how important it isto have a
working control system when plant power is out for an extended period.

After the overal power system strategy is selected, the quality and the
quantity of power must next be determined.
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3.3 Quality

Quality requirements

Verification

The PM/APM istypically connected to ac power asillustrated in Figure 3-1
or 3-2. It operates on any ac source that meets the following requirements.

Voltage: 100-132/187-264 Vac, single phase
Frequency: 47-63 Hz

Total Harmonic Distortion (THD): 8% maximum
Power dropout: 10 ms maximum

Impulse: 2 x line for 10 ms once/hour, 3 kV for 8 x 20 microseconds
twice/minute, maximum

Surge: |EEE Standard 472-1976, ANSI C37.90 a-1974,
full compliance

Techniques and equipment for verifying the above electrical power system
parameters are described in the Process Manager/Advanced Process
Manager Checkout manual. Existing instrument power at most sites usually
meets the above requirements.

Continued on next page
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3.3 Qual ity, Continued

AC power and ground  Figure 3-1 illustrates the ac power and ground connections for atypical
multiground PM or APM installation that includes Master Reference
Ground (MRG). The ground system is non-CE Compliant.

Figure3-1  Subsystem AC Power and Ground Connections—Multiground System

120/240 V For 240 Vac operation, the wires
Entry Panel are labeled H, H, and G. .
ro T T T T [ PM or APM Cabine
| | TDC Power
6\0 | Distribution Panel
E | | I Power System
| O
g /\O H o
= | - e
i IN]
‘ X ] []
| | U % %; -
[ = 'G ‘ ‘
w S BTN
,,,,,,,, : 71 -o-e—¢— Safety Gnd Bar
Suppressor Zener Barrier Barn
2
3M (10 Ft. O Local MRG Bar
Maximum <O To UCN Taps
@)
Cold Water f
Pipe @ Sasfg Slr;tznd Safety Ground to
- <4— PM/APM
150 KA/90 Y/, © 2 Auxiliary Cabinets without
Building Spark Gap \_O @ Star Plate Power System
F
rame Entrance 00002
Star Plate | @
<&
—— .
(o]
O
. . —~ Other TDCs
Ll.ghtnlng. T |@
Air Terminal 3 .S o
w= =
Removable s 2 .
Bond Wire o) All Ground Cables N
(See note) 25 mm 2(4 AWG) or Large Vel
- Safety Gnd Bar
1 /I 1y Zener Barrier Bar
o ) J ) a Local MRG Bar
Lightning | AC Safety Master
Ground Ground | 3 M (10 Ft)_J Reference
Minimum Ground PM or APM Cabine
Single Feed
PM or APM PM or APN
To Power Source l¢— H | To Power Source 14— H T
o [ | Power - [ | Power
System System
To Power Source 2« I H D E To Power Source 2« I = D
N H © —
l G (0] (@, L & %) ||
120 Vac 240 Vac
Note: Justification for the implementation of the bond wire between AC Safety Ground and Master
Reference Ground is found in the TDC 3000X System Site Planning manual. 15230
Continued on next page

3/96 PM/APM Planning 45




3.3 Qual ity, Continued

AC power and ground

Figure 3-2 illustrates the ac power and ground connections for atypical

single-ground PM or APM installation that is designated Safety Ground.
The Safety Ground system is CE Compliant.
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Figure3-2  Subsystem AC Power and Ground Connections— Single-Ground System
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34 Power Draw

Introduction The power requirements for a Process Manager (PM) or Advanced Process
Manager (APM) can necessitate the installation of one or more Power
Systems in a cabinet complex. This requirement depends on the number
and types of Process Manager Modules (PMMs) or Advanced Process
Manager Modules (APMMS), Input Output Processors (10Ps), and Field
Termination Assemblies (FTAS) in the subsystem. In alarge Process
Manager or Advanced Process Manager subsystem with redundant PMMs
or APMMs and redundant 10Ps, it may be desirable to install the PMMs or
APMMs in separate cabinets with a Power System in each cabinet. With
this configuration, a power failure in one Power System does not result in
the failure of both the primary and secondary PMMs or APMMs and 1OPs.

Power loading and initial - Other considerations are the nonlinear loading and initia inrush that the

inrush Power System subassembly applies to the ac source when power is applied.
Each Power System’ s load requirements must be examined as afunction of
the options that are installed in the Process Manager or Advanced Process
Manager. These demands are discussed in the TDC 3000X System Site
Planning manual.

Power System Each Power System can provide up to 20 A of 24 VVdc power. By

considerations calculating the total current requirement, you can determine how many
Power Systems are required. 1f more than one Power System isrequired, it
may be desirable to connect each Process Manager Module (PMM) or
Advanced Process Manager Module (APMM) to a separate Power System.
It may also be desirable to connect the “A” IOP and “B” 1OP of a redundant

pair to separate Power Systems.
Provide adequate Generally, power for a subsystem with redundant PMMs or APMMs with
power up to 35 IOPs can be adequately provided by one Power System. A

subsystem with redundant 1/0 may need additional Power Systems. The
power calculation is made using the information provided in this
subsection.

Subsystems with either remote 1/O, or remote cabinets containing one or
more |OP card files must be self-contained with at |east one Power System.
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3.4.1 Typical 24 Vdc Power Draw Calculations

Overview Two examples of +24 Vdc power requirement calculations areillustrated in
subsections 3.3 and 3.4. The Single Power System Example assumes a
single cabinet with adedicated Power System. The Dual Power System
Example assumes adua cabinet complex with each cabinet having a

dedicated separate Power System.
Power calculation The calculations are based on the power requirements of the assemblies
procedure listed in Table 3-1. The current requirements are based on the typical

maximum, assuming all channelsarein use. Use the following stepsto
calculate the number of each type of IOP and associated FTA that an
individual Power System must support.

1.

Determine the number of channels needed for each type of IOP and
associated FTA. Divide the total number by the number of channels that
are availablein the IOP. For example, using Table 3-1, if 256 High
Level Analog Input (HLAI) IOP channels are needed, 16 IOPs and
FTAsarerequired (256 channels + 16 channels per IOP = 16 IOPs and
16 FTAS).

Multiply the number of 10Ps by the current requirement for the type of
IOP. For example, 16 model MU-PAIHO02 HLAI IOPs require 2928
mA (16 HLAI 10Ps x 183 mA = 2928 mA or 2.928 A). The current
requirement is added to the Total Module Current for the Power System.

Multiply the number of FTAs by the current requirement for the type of
FTA. For example, 16 model MU-TAIH12/52 HLAI FTAsrequire
5120 mA (16 HLAI FTAsx 320 mA =5120 mA or 5.12 A). The
current requirement is added to the Total Module Current for the Power
System.

If redundant 10Ps are required in the same Power System, double the
|OP type count. For example, 16 redundant HLAI channels, A and B,
require two 10Ps (16 channels + 16 channels per IOP x 2 = 2 |OPs).
When the redundant 1OPs reside in separate Power Systems, half the
|OP power requirement is added to each Power System’s Module
Current power requirement (IOP A and IOP B).

To determine the Total Module Current, add together the total current for
both the IOPs and their associated FTAs. For example, using

Table 3-1, 256 HLAI channels require 2928 mA of 10P current and
5120 mA of FTA current (256 HLAI channels = 2928 mA+ 5120 mA =
8048 mA or 8.048 A).

Continued on next page
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3.4.1 Typical 24 Vdc Power Draw Calculations, continued

Assembly 24 Vdc Table 3-1lisalist of the power usage for Process Manager or Advanced

power usage Process Manager assemblies.

Table3-1 PM and APM Assembly 24 Vdc Power Usage

Description Model Number Channels Assembly
Current
(Milliamps)
Single PMM/APMM Card File MU-PMFX02 N/A 250
Single PMM/APMM Card File MU-PMFX03 N/A 0
Redundant PMM/APMM Card File MU-PMFRO2 N/A 250
Redundant PMM/APMM Card File MU-PMFRO03 N/A 0
IOP Card File MU-IOFX02 N/A 0
IOP Card File MU-IOFX03 N/A 0
Single PMM Card Set MU-PMMX02 N/A 1120
Redundant PMM Card Set MU-PMMRO02 N/A 2180
Single APMM Card Set MU-APMSO01 N/A 1120
Redundant APMM Card Set MU-APMRO1 N/A 2180
LLAI IOP Card MU-PAILO2 8 58
LLMux IOP Card MU-PLAMO2 16 70
HLAI IOP Card MU-PAIHO02 16 183
HLAI IOP Card MU-PAIHO3 16 155
STI IOP Card MU-PSTX02 16 100
STIM IOP Card MU-PSTX03 16 100
AQ IOP Card MU-PAOX02 8 100
AQO IOP Card MU-PAOXO03 8 100
AO IOP Card MU-PAQOY22 16 112
DI IOP Card MU-PDIX02 32 90
DI IOP Card MU-PDIY22 32 89
DISOE IOP Card MU-PDIS11 32 210
DO IOP Card MU-PDOX02 16 64
DO IOP Card MU-PDOY22 32 98
PI'1OP Card MU-PPIX02 8 208
Continued on next page
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3.4.1 Typical 24 Vdc Power Draw Calculations, continued

Assembly 24 Vdc

power usage,

continued

Table3-1 PM and APM Assembly 24 Vdc Power Usage, Continued

Description Model Number Channels | Assembly
Current
(Milliamps)
SDI IOP Card MU-PSDX02 2 70
SIIOP Card MU-PSIM11 2 70
LLAI FTA MU-TAILO2 8 350
LLMux — RTD FTA MU-TAMRO02 16 185
LLMux — RTD FTA MU-TAMRO3 16 185
LLMux — TC/Local CJR FTA MU-TAMTO02 16 185
LLMux — TC/Local CJR FTA MU-TAMTO3 16 185
LLMux — TC/Remote CJR FTA MU-TAMT12 16 185
LLMux — TC/Remote CJR FTA MU-TAMT13 16 185
HLAI/STI FTA MU-TAIHO2 16 320
HLAI FTA MU-TAIHO3 16 320
HLAI/STI FTA MU-TAIH12/52 16 320
HLAI FTA MU-TAIH13/53 16 320
HLAI/STI FTA MU-TAIH22/62 16 320
HLAI FTA MU-TAIH23 16 320
STIFTA MU-TSTX03 16 320
STIFTA MU-TSTX13/53 16 320
AO FTA MU-TAOX02 8 160
AO FTA MU-TAOX12/52 8 171
AO FTA MU-TAOY22/52 16 004
AO FTA MU-TAOY23/53 16 004
24 Vdc DI FTA MU-TDID12/52 32 408
24 Vdc DI FTA MU-TDID72 32 410
24 VVdc Power Distribution Assembly MU-TDPRO2 12 200
24 Vdc DI FTA MU-TDIY?22/62 32 004
Continued on next page
50 PM/APM Planning 3/96



3.4.1 Typical 24 Vdc Power Draw Calculations, continued

Assembly 24 Vdc

power usage,

continued

Table3-1 PM and APM Assembly 24 Vdc Power Usage, Continued

Description Model Number Channels | Assembly
Current
(Milliamps)

120 Vdc DI FTA MU-TDIA12/52 32 192
120 Vdc DI FTA MU-TDIA72 32 200
240 Vdc DI FTA MU-TDIA22/62 32 192
24 Vdc Nonisolated DO FTA MU-TDON12/52 16 0
24 Vdc Isolated DO FTA MU-TDOY22/62 32 004
3-30 Vdc Solid-State DO FTA MU-TDOD12/52 16 160
3-30 Vdc Solid-State DO FTA MU-TDOD13/53 16 160
3-30 Vdc Solid-State DO FTA MU-TDOD14/54 16 160
31-200 Vdc Solid-State DO FTA MU-TDOD22/62 16 160
5-200 Vdc Solid-State DO FTA MU-TDOD23/63 16 160
24-240 Vac Solid-State DO FTA MU-TDOA12/52 16 160
120/240 Vac Solid-State DO FTA MU-TDOA13/53 16 160
120 Vac/125 Vdc Relay DO FTA MU-TDOR12/52 16 470
240 Vac/125 Vac Relay DO FTA MU-TDOR22/62 16 470
240 Vac/125 Vac Relay DO FTA MU-TDOY23/63 16 228
PIFTA MU-TPIX12/52 8 136
SDI FTA — Toledo Scale Cell MU-TSDTO02 1 65
SDI FTA — Manual/Auto Station MU-TSDMO02 1 65
SDI FTA — UDC6000 MU-TSDUO02 1 65
Manual/Auto Station MU-MASX02 N/A 800
S| FTA — Allen-Bradley MU-TSIA12 1 65
S| FTA — Modbus MU-TSIM12 1 65
Power Adapter (LLMux, SDI, SI FTAS) MU-TLPAQO2 2 360
Galvanically Isolated HLAI FTA MU-GAIH12/82 16 1200
Galvanically Isolated HLAI/STI FTA MU-GAIH13/83 16 1200

Continued on next page
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3.4.1 Typical 24 Vdc Power Draw Calculations, continued

Assembly 24 Vdc

power usage,

continued

Table 3-1 PM and APM Assembly 24 Vdc Power Usage, Continued

Description Model Number Channels | Assembly
Current
(Milliamps)

Galvanically Isolated HLAI/STI FTA MU-GAIH14/84 16 1200
Galvanically Isolated HLAI FTA MU-GAIH22/92 16 1200
Galvanically Isolated AO FTA MU-GAOX02/72 8 440
Galvanically Isolated AO FTA MU-GAOX12/82 8 440
Galvanically Isolated 24 VVdc DI FTA MU-GDID12/82 32 800
Galvanically Isolated 24 VVdc DI FTA MU-GDID13/83 32 800
Galvanically Isolated 24 Vdc DO FTA MU-GDOD12/82 16 1800
Galvanically Isolated 24 Vdc DO FTA MU-GDOL12/82 16 1800
Combiner Panel MU-GLFDO02 N/A 0
Marshalling Panel MU-GMARO02 N/A 0
Galvanic Isolation Power Distribution Assembly MU-GPRDO02 N/A 160
Long Distance 1/O Link Extender Cards/Couplers MU-ILDX02 N/A 300
Long Distance I/O Link Extender Cards/Couplers MU-ILDX03 N/A 300
Standard 1/O Link Extender Cards/Couplers MU-IOLM02 N/A 196
Standard 1/O Link Extender Cards/Couplers MU-I0LX02 N/A 190
Analog Output Standby Manual with case MU-SMACO02 4 250
Analog Output Standby Manual - Digital 51401926-100 8 2200
Digital Output Standby Manual with case MU-SMDCO02 16 70
Digital Output Standby Manual without case MU-SMDX02 16 100
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3.4.2 Single Power System Calculation Example

Power calculation The following example in Table 3-2 meets the requirement that the total
example calculated current for an individual Power System is no greater than 20
amperes.
Table 3-2 Single Power System Cal culation Example
Assemblies Total IOP/Module Total FTA
Current Current
Redundant APMMs 2.180 A N/A
High Level Analog Input (HLAI) IOPs, nonredundant 2.928 A 5.120 A
(256 channels + 16 channels/IOP = 16 IOPs x 183 mA = 2928 mA)
(16 FTAs x 320 mA = 5120 mA)
High Level Analog Input (HLAI) IOPs, redundant A & B 0.366 A 0.320 A
(16 channels x 2 = 32 channels + 16 channels/IOP =
2 |0Ps x 183 mA = 366 mA)
(1 FTA x 320 mA =320 mA)
Analog Output (AO) IOPs, nonredundant 1.500 A 1.368 A
(120 channels + 8 channels/IOP = 15 IOPs x 100 mA = 1500 mA)
(8 FTAs x 171 mA = 1368 mA)
Analog Output (AO) IOPs, redundant A & B 0.400 A 0.342 A
(16 channels x 2 = 32 channels + 8 channels/IOP =
4 10Ps x 100 mA = 400 mA)
(2 FTAs x 171 mA = 342 mA)
Subtotals 7.374 A 7.150 A
Total Power System Current = 7.374 + 7.150 = 14.524 A
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3.4.3 Dual Power System Calculation Example

Calculation examples The following examplesin Table 3-3 and 3-4 meet the requirement that the
total calculated current for an individual Power System is no greater than 20
amperes.

Power System 1
calculation

Table 3-3 Dual Power System Calculation Example (Power System 1)

Power System 1

Assemblies Total IOP/Module Total FTA
Current Current
Single APMM 1.120 A N/A
High Level Analog Input (HLAI) IOPs, nonredundant 0.915 A 1.600 A

(80 channels + 16 channels/IOP =5 IOPs x 183 mA = 915 mA)
(16 FTAs x 320 mA =5120 mA)

High Level Analog Input (HLAI) IOPs, redundant A 2.740 A 4.800 A
(240 channels = 16 channels/IOP = 15 IOPs x 183 mA = 2740 mA)
(15 FTA x 320 mA = 4800 mA)

Analog Output (AO) I0Ps, nonredundant 0.500 A 0.855 A
(40 channels + 8 channels/IOP = 5 IOPs x 100 mA = 500 mA)
(5 FTAs x 171 mA = 855 mA)

Analog Output (AO) IOPs, redundant A 1.500 A 2.565 A
(120 channels + 8 channels/IOP = 15 IOPs x 100 mA = 1500 mA)
(15 FTAs x 171 mA = 2565 mA)

Subtotals 6.765 A 9.820 A

Total Power System 1 Current =6.765 + 9.82 = 16.585 A

Continued on next page
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3.4.3 Dual Power System Calculation Example, continued

Power System 2
calculation

Table 3-4 Dual Power System Calculation Example (Power System 2)

Power System 2

Assemblies Total IOP/Module Total FTA
Current Current
Single APMM 1.12 A N/A
High Level Analog Input (HLAI) IOPs, redundant B 274 A 4.800 A

(240 channels = 16 channels/IOP = 15 IOPs x 183 mA = 2740 mA)
(15 FTA x 320 mA = 4800 mA)

Analog Output (AO) IOPs, redundant B 1.50 A 2.565 A
(120 channels + 8 channels/IOP = 15 IOPs x 100 mA = 1500 mA)
(15 FTAs x 171 mA = 2565 mA)

Subtotals

536 A 7.365 A

Total Power System 2 Current =5.36 + 7.365 = 12.725 A

3.44 PM/APM AC Power Draw

Introduction

Power loss calculation

Maximum power
requirements

Using the hardware’ s current requirements and number of Power Systems,
the subsystem’ s ac power, substation sizing requirement, and heat
generation can be calculated.

To complete the information needed to accomplish the above calculation, the
Power System loss, P, is calculated using the output power, Po.

PL =0.31 PO + 38 watts

At certain facilities, it may be better to provide power for the limit of the PM
or APM Power System, rather than to design for existing hardware
configuration. In this case, afully loaded Power System that is running at
20 amperes, plus the battery, has aworst case line draw of 7.6 amperes ac
rmsat 120 Vac with a Crest Factor of 1.1. A Power System with no load,
such as the secondary Power Supply Module inthe PM or APM, has a
worst case line draw of 1 ampere ac rmsat 120 Vac with a Crest Factor of
1.0. When operating at 240 Vac, halve the current requirement.

Continued on next page
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3.4.4 PM/APM AC Power Draw, continued

AC power draw

calculation example

Component
APMM (2)
MU-TAIHO02 (1)
MU-TAOXO02 (1)
MU-TDON12 (1)
MU-TDOD12 (3)
MU-TDID12 (6)

Total Current:

24 Vdc Power Wattage:

Consider the following ac power draw calculations for typica APM

subsystem.

Component Draw

2180

183

235

64

64 x 3 =192
89 x6 =534

48 Vdc Battery Backup Charge Wattage Requirement:

Total Power System Output Wattage:

15.412 A x 24 Vdc = 369.9 W
1.0Ax48Vdc=48.0W
4179 W

APM Power System losses are characterized by the equation: P|_ = 0.31 PO + 38 watts

For a Power System loaded with 417.9 watts, the loss is:

Total Wattage Supplied to the Power System:

The APM has two Power Supply Modules.

The redundant Power Supply Module has a no load calculated loss of:

0.31x417.9+38=167.6 W
585.5 W

0.31x0+38=38.0W

Total ac wattage input to the two 24 Vdc Power Supply Modules: 623.5W

Field Load (Milliamps) Net (Milliamps)
2180
503
235
100 x 16 = 1600 1600
1800 x 3 = 5400 6072
13 x 192 = 2496 6072
15412

The Power System has a power factor of 0.8 over a broad range. Assume for this example a power factor
of 0.8 for Power Supply Module and that both are on the same ac line feeder.

The ac line feed current calculation is

0.8 pfx 120 Vac x | =623.5 W
I=6.49 A

For this example, do not forget that the 3-30 Vdc Solid State Digital Output
FTA probably has a 48 volt supply somewhere, and therefore has other ac

requirements.

56

PM/APM Planning

3/96



3.45

Introduction

Nonlinear-load Power
Supply Module

Theory

Linear load
peak-current calculation
example

Nonlinear load
peak-current calculation
example

Comparing linear and

nonlinear loads

Substation transformer
scaling

Crest Factor

An electronic Power Supply Module that is used in the PM, APM, or the
LCN presents anonlinear load to an ac source asillustrated in

Figure 3-3 (b). The current draw isin short pulses rather than sinusoidal.
A substation or Uninterruptible Power Supply (UPS) must be sized for
repetitive peak current. Otherwise, the voltage will collapse during each
peak and distort its sinusoidal wave shape.

The nonlinearity of the electronic Power Supply Moduleisreflected in its
published Crest Factor asfollows.

A resistive or reactive load on an ac source creates a proportional linear
loading asillustrated in Figure 3-3 (a). Rectifiersin electronic loads cause
power to be pulled in short pulses. See Figure 3-3 (b). This pulse loading
requires over-sizing of the substation.

For an example of alinear load peak-current calculation, use one volt with a

one ampere ac rmslinear load. The Crest Factor for alinear load isV2,
which equals 1.414. Thisload has a repetitive peak demand on the
substation that is calculated as follows:

* Theload VA is: 1 volt x 1 ac rms ampere = 1 volt-ampere
* Thesubstation peak loading is: one ampere x V2 = 1.414 amperes

For an example of anonlinear load calculation, use one volt and a one
ampere ac rms nonlinear load with a Crest Factor of 1.1. Thisloading hasa
repetitive peak loading on the substation that is calculated as follows:

e Theload VA is. 1 volt x 1 ac rmsampere = 1 volt ampere

» For aload Crest Factor of 1.1, the substation peak load is
1 ampere x 1.1 Crest Factor = 1.1 amperes peak

Comparing this calculation with the preceding calculation, it is seen that a
nonlinear load can draw current peaks that are more than twice aslarge as
those for the linear load.

Scaling the substation transformer to handle peak rather than rms current
prevents adistortion problem. The breakers and conductors are till sized
by using rmsfigures.

Continued on next page
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3.4.5 Crest Factor, continued

Crest Factor
Figure3-3  Crest Factor

(a) Linear Load

y

(b) Nonlinear Load

2075

Continued on next page
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3.45

Aggregate Crest Factor
calculation

First example

Second example

Crest Factor, continued

Different Power Systemsin aroom may be running at different Crest
Factors. To size the substation transformer or UPS, you must calculate a
Crest Factor for the aggregate. An example follows.

A PM or APM with redundant Power Supply Modulesisthefirst example
of calculating a Crest Factor for two |oads together.

The primary Power Supply Module is assumed to be running at full load
and the secondary Power Supply module at no load.

The fully loaded Power Supply Module is specified for aworst case draw
on the ac power line of 7.6 amperes ac rms with a Crest Factor of 1.1. The
secondary Power Supply Module is specified for aworst case draw on the
ac line of 1 ampere ac rmswith a Crest Factor of 1.0.

Power Supply RMS Draw Crest Factor Peak Draw
Module (Amperes) (Amperes)
Primary 7.6 1.1 7.6x1.1=28.36

Secondary 1.0 1.0 1.0x1.0=1.00
Totals 8.6 9.36

From the above calculations, the total loading is 8.6 amperes ac rmswith a
Crest Factor of 1.09 (9.36 amperes peak + 8.6 amperes rms = 1.09).

A second example of an aggregate Crest Factor calculationisgivenin
subsection 3.5. Thisexampleisfor amix of Local Control Network
(LCN) Operator Stations, PMs, and APMSs.
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3.4.6 Inrush

Introduction

When power is initially
applied

Solving the Inrush
problem

This discussion assumes the Power Supply Moduleis set for 120 Vac
operation. Halve the currentsfor 240 Vac operation.

When power isinitialy applied, the PM or APM Power System has aworst
case instantaneous peak Inrush of 85 amperes that then declinesto 27
amperes peak in two milliseconds, after which it declines to the normal
operating repetitive peak within five cycles. Because the 85 ampere peak is
so short, the following discussion uses the 27 ampere peak for design
purposes.

Two Power Supply Modules on one breaker will draw twice as much
current.

A substation or UPS can handle the Inrush current by using one of several
methods:

» When powering up alarge system with many devices, the surgeislarge
and the ac source may take 10 cycles or more to reach specifications;
however, because the system is not operational, a slow power-up is not
important.

» A substation transformer or a UPS may aready include an inherent surge
allowance, such as a 50% overload capability while meeting al other
specification requirements.

» A larger substation can be purposely selected to include the Inrush as
steady state current. For example, applying power to aredundant PM or
APM Power System creates an Inrush of 54 amperes peak. Because the
redundant Power Supply Modules aready requires a steady state
operating current of 8.6 amperes ac rmswith a Crest Factor of 2.09, the
substation already provides (8.6 x 2.09 =) 18 amperes peak. Therefore,
the example substation needsto be increased in size by (54 - 18 =) 36
amperes peak to handle the surge to service the particular PM or APM
Power System.

* When the UPSistoo small to provide aworkable Inrush capability, it
can be split into even smaller units so that each PM or APM hasitsown
unit. Assuch, servicingaPM or APM may cause a momentary
fold-back of its UPS, but the other units are unaffected.

The following discussion on substation sizing considers all the previous
current requirements and allows an extra 36 amperes peak for Inrush to
service one redundant PM or APM Power Supply Module at atime.
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3.5 Substation Sizing

Conversion example

Substation and UPS
requirements

The published current rating for a substation transformer or UPS is created
with the assumption that it will be used for alinear load. A linear load hasa
Crest Factor of V2. Because the load Crest Factor for el ectronic equipment
isnot V2, conversionisrequired. Thisisaccomplished by converting all

the TDC 3000X system rms amperages to peak values asillustrated in in the
following example.

Load Description RMS Draw Crest Factor Peak Draw

(Amperes) (Amperes)
APMMs (5) 43.0 2.09 43 x 2.09 = 89.9
Operator Console CRTs 35.0 2.27 35x227=_79.5
Subtotals 78.0 169.4
Future Expansion x 1.33 x 1.33
APM Inrush Allowance 36.0
Total 261.3

No Inrush allowance for the LCN Operator Consoleisrequired. The
soft-start power supplies have a maximum Inrush of 10 amperes, so they
are easily accommodated by the 36 ampere alowance for the APMs.

The 261.3 ampere peak is derated by v 2 for the purpose of selecting a
transformer. Thus, a 185 ampere (261.3 amperes peak + v 2) linear-load
handling capacity transformer is required. In other words, it is now known
that a 185 linear-ampere ac rms transformer can deliver the required 261.3
ampere peaks.

You will need a22,200 VA (120 V x 185 A) transformer, either for 120 V,
240V, or 208 V line-to-line grounded Y. Conductors and breakers are
sized using the 103.7 amperes rms cal cul ation.

As previoudy calculated, an off-the-shelf substation or UPS must have a
Volt-Amperes (VA) capacity that is significantly greater than the rmstotal
for theload. A custom-designed substation or UPS can be designed so that
the peak and RM S requirements for electronic loads coincide. Significant
economies are possible. See subsection 3.7.
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3.6 Breaker Sizing

Ac feeder

Circuit breakers

One Power Supply
Module

Two Power Supply

Modules

Two Power Supply
Modules on two ac
feeders

ATTENTION

For aPM or APM with one 24 Vdc Power Supply Module, one ac feeder is
used. With two Power Supply Modules, one or two feeders can be used.
See Figure 3-1 or 3-2.

The ac feeder conductors require current limiting for protection. Circuit
breakers used for this purpose are to be sized for the ac rms current and are
not to be adjusted for the Crest Factor.

A PM or APM with one 24 VVdc Power Supply Module requires that one ac
feeder has aworst case ac line draw of 7.6 amperes ac rms. Local eectrical
codes usually require that the feeder breaker be sized at 125% of its
noncontinuous-plus-continuous load. The ac feeder requires a 10-ampere
breaker. Thisisthe nearest common size that gives a 125% oversizing
allowance.

For aPM or APM with two 24 Vdc Power Supply Modules on one ac
feeder, the total worst case draw is 8.6 amperes ac rms; therefore, a
12-ampere breaker isrequired.

For aPM or APM with two Power Supply Modules on two ac feeders,
either Power Supply Module can draw 7.6 amperes ac rms, or there can be
some random proportioning. As such, each feeder needs a 10-ampere
breaker. When using two Power Systems for one PM or APM, two ac
feeders are required. Both Power Systems should be connected to both ac
feeders.

ATTENTION—Do not use a breaker larger than 15 amperes. The Power
System wiring is not rated to handle alarger feeder.

3.7 Custom UPS and Power Factor

Introduction

Power Supply Module

Frequently, the UPS and substation components are designed specifically
for each installation. Significant economies are possible by specifying the
load as thoroughly as possible. The designers will then optimize the design
for the exact combination of ac rms current, repetitive peak current, Inrush,
and distortion.

Each PM or APM Power Supply Module has a power factor of 0.8 over a

power factor broad range of loads. Thisinformation is necessary to optimize the
harmonic filter inaUPS.
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3.8 Automatic Bypass Switch

Introduction

Transfer time
requirement

An automatic bypass switch is often included in the power source to alow
instantaneous transfer between two ac sources. Both the primary and
backup power sources should be of instrument grade. Transfer to a
substandard power source in an emergency does not always happen.

The switch transfer time should be less than 10 milliseconds in both
directions. Thisalows maintenance personnel to freely operate the switch
without disturbing the operation. Additional discussion about transfer
switches can be found in subsection 3.2.

3.9 Surge Protection

Introduction

Protector usefulness

Power Supply Module
performance

MOV protector

Any instrument power distribution panel should have some transient
protection. See Figure 3-1 or 3-2.

A protector isuseful under the following conditions:

 Should an ac feeder develop a short circuit, its breaker may not open
until peak currents have reached 10,000 amperes or more. The sudden
interruption of such alarge current when a breaker opensinjects a severe
transient into the rest of the electrical system.

* PM or APM servicing may require that the Power Supply Modules be
turned off and on. Even at normal load currents, significant transients
may be generated in the distribution panel.

» Lightning may strike the facility power feeder and send significant
transients into the instrument system.

The PM or APM Power Supply Module is rated to perform to al its
specifications while handling a variety of transients, such asa3 kV impulse
for 8 x 20 microseconds. This provides a safety factor to alow for feed
through when the surge protector operates.

A Metdlic Oxide Varistor (MOV) isthe preferred power line protector.
Compared to a protector based on a spark gap, the MOV protector does not
short circuit the power along with the transient. Use a 150 KA unit.
Overcapacity here does not carry a penalty.

A suitable protector can be purchased from Lightning Protection
Corporation in Santa Barbara, CA at telephone number 805-967-5089. For
a120/240 Vac system, use Model 20208.
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3.10

Power source’s
grounded conductor

3.11

Introduction

Reference

3.12

Introduction

3.13

Raised floor

Grounded Conductor

The power sourceto the PM or APM may or may not have a grounded

conductor. This does not make any difference to the PM or APM aslong as
local electrical codes are satisfied.

Redundant Safety Grounds

The electronicsin the PM or APM are insulated from its enclosures. The
use of metal conduits to the enclosures does not affect operation of the
equipment. The placement of cabinets on meta floors, the bonding of the
cabinetsto metal floor supports, cabinets touching metal structure, or the
purposeful installation of redundant safety grounds also does not affect the
operation of the equipment.

Grounding is discussed in the TDC 3000X System Site Planning manual.
Grounding aso relates to lightning protection, which is also discussed in
the TDC 3000X System Site Planning manual.

Emergency Shutdown

Electrical codes may require the ability to shut down system power from
principal exit doors. Thisemergency shutdown requirement is satisfied
most economically by placing the instrument power distribution panel
within arm's length of the room exit. Seethe room layout in Figure 2-1.

Trays and Conduits

Power and signa wiring in the electronics room is easily accommodated by
using araised floor. The space underneath the floor becomes one large
wiring tray. Power and signal cables for the PM or APM may be routed
together aslong as the cabling is approved for the circuits being handled.
Contact or relay signals must be in shielded cablesto prevent contact arcing
from inducing Electromagnetic Interference (EMI) into other signal cables.

Continued on next page
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3.13  Trays and Conduits, continued

FTA cables

Field circuit

Cable segregation

Intrinsic Safety

The 50-conductor FTA cables may exit the PM or APM cabinets and go to
facility terminal panelsthat incorporate FTAs. Thisisdiscussed in detail in
the Process Manager/Advanced Process Manager Ingtallation manual. The
cables have 24 volts from a Class 1 Power Limited source as defined in the
National Electrica Code (NEC) inthe USA. Thisusually requiresthat the
FTA cablesareingtaled in their own trays (the connectors are too big to
pull through conduit) if they leave the cabinet. The dedicated trays are
considered as an extension of the PM or APM cabinet.

Field circuits are different. Most arelimited in the FTAsto Class 2 Power
Limited source requirements. Thisallows agreat deal of freedom in their
installation as discussed in the Section 5 of this manual.

Refer to the Control Room floor layout in Figure 2-1 for the following
discussion. Local codes may require that al wiring be placed in enclosed
metal trays or conduit. It isthen recommended that the circuitsto aPM or
APM be segregated into separate trays or compartment as follows:

» Power cables should be placed in one tray/conduit. The need for acover
depends on local codes. All safety ground conductors also use thistray.
The ac circuit cablesin thistray usually originate at the instrument ac
distribution panel.

» Processsignals at 30 volts ac/dc peak or less are routed in their own
tray/conduit. Thisincludes 1-5 V/4-20 mA signals, alarm contacts,
UCN coaxial cables, and Master Reference Ground (MRG) cables. All
signalsin thetray usualy originate at the 0-30 volt signal terminal panel.

» Signals above 30 volts, athough normally considered as power circuits,
should route through their own tray/conduit. All signalsin thistray
usually originate at the facility 31-250 volt signal terminal panel.

* FTA cablesleaving cabinets usualy require their own tray as discussed
previously.

Intrinsic Safety systems with zener barriers or current limiting resistors
usually require another conduit or tray compartment. Thisis coveredin
Section 5 of this manual.

3.14  Existing TDC 3000X AC Power

Power compatibility

The power required for the PM or APM is compatible with power provided
for all other TDC 3000X Systems. Connect the PM or APM to existing
TDC 3000X power when it is convenient.
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Section 4 — Process Wiring

4.1 Overview
Section contents The topics covered in this section are:
Topic See Page

4.1 OVBIVIBW. ..ttt ettt e et e et e et e e e et e e eanaaeeen 67

4.2 FTA SEIECHON ... 68

4.3 (O o1 T= =11 Y 75

4.4 Signal Tray Wiring Compatibility.............eeeiiriiiiiiiiiiciein e 76

4.5 Process Wiring Termination .............coovieeuiiiiiiiinieec e 77
Introduction The process control signal wires connect to the Process Manager (PM) or

Advanced Process Manager (APM) at the Field Termination Assemblies
(FTAs). Thetypeof FTA selected is dependent upon the process being
controlled or monitored. There are 16 types of FTAsto choose from.
Some of the FTA types support |OP redundancy. Some of the FTA types
provide Galvanic Isolation and are for Intrinsically Safe applications.

FTA mounting The FTAsareinstaled on FTA Mounting Channels that are located in the
front of asingle access PM or APM cabinet, and in the rear or front of a
dual-access cabinet. The number of FTA Mounting Channels
accommodated in a cabinet is dependent upon whether the cabinet issingle
access or dual access, and whether standard or wide vertically oriented FTA
Mounting Channels areinstalled. Horizontally oriented FTA Mounting
Channels are installed when Galvanically Isolated FTAs are mounted in the
cabinet. See Section 7 or 8 for a detailed description of the cabinets and the
FTA Mounting Channels.

Vertical FTA Mounting ~ Vertical FTA Mounting Channels are available in two sizes, standard and

Channels wide, to better accommodate the amount of process control wiring that
connectsto the FTAs. The FTA Mounting Channels provide both a
mounting surface for the FTAs and dual channels (troughs) to route the
FTA to I0P cabling, and the process control wiring. The FTA to IOP or
Power Distribution Assembly cabling is routed in the right channel, and the
process control wiring is routed in the left channel.

Continued on next page
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4.1 Overview, continued

Horizontal FTA
Mounting Channels

Horizontal FTA Mounting Channels are installed when Galvanicaly
Isolated FTAs are mounted in the cabinet. Only Galvanically Isolated FTAS
are to be mounted on the horizontal FTA Mounting Channels. They are
approximately 61 centimeters (24 inches) long and up to eight horizontal
FTA Mounting Channels can be accommodated on one side of the cabinet.

The FTA to IOP, Power Distribution Assembly, or Marshalling Panel
cabling isrouted in the upper channel to the left side of the cabinet, and the
process control wiring is routed in the lower channel to the right side of the
cabinet.

4.2 FTA Selection

Overview

Rules

The FTA has circuits that convert the process control signalsto voltage and
current levels that can be accommodated by the Process Manager or
Advanced Process Manager electronics. There are anumber of FTA types,
with each type designed for a specific type of signal.

Rules for selecting the appropriate FTAS, installing, configuring, and the
connections to the associated |OP and the process control signals, are
discussed in detail in the Process Manager /O Installation manual.

Continued on next page

68

PM/APM Planning 3/96



4.2 FTA Selection , Continued

FTA sizes The assembly layouts of three physical sizesof FTAsareillustrated in

Figure 4-1.

Figure 4-1 Field Termination Assembly (FTA) Sizes
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4.2 FTA Selection , Continued

FTA sizes, continued

Asafunction of the type and number of process control signalsthe FTA
interfaces, FTAs are produced in three different sizes, size A, B, and C.

The size dimensions are shown in Figure 4-2.

Figure 4-2 Field Termination Assembly (FTA) Mounting Dimensions

5.1
0.20
< w>
A [O 0 7( 0 0 7\* A [O 0
B A
c Size Size
Size FTA FTA
FTA L 142.2
5.60
- - L 297.2
11.70
452.1
L 17.8 v'lo S
Y o oY
57 104.2 | |« 10.8
0225 71 4.10 i 425
Y o oL Y
Hole Size = 3.96
156
Size Length L Width W
A 152.4/6.00 120.7/4.75
B 307.3/12.10 120.7/4.75
C 462.3/18.20 120.7/4.75
. millimeters
All measurements are in: =,
inches

Note:

The center of the mounting holes is a constant distance from the edge of the
assembly board for all three FTA sizes as shown for size B.

Sizes B and C, depending on the type of FTA, can have additional mounting holes
along the length (sides) of the FTA. The additional mounting holes all fall on a grid
established for mounting adjacent A-size FTAs.
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4.2

FTA types

Standard FTAs

FTA Selection , Continued

Because of FTA size differences, the number of FTAsthat can beinstalled
inacabinet will vary. Tables4-1 and 4-2 are lists of FTAs and support
assemblies by model number. When appropriate, the FTA’s or supporting
assembly’ sfield terminal connector-type, number of input or output signal
channels, and mounting size are listed.

For standard FTAS, the terminal connector-types are compression (C),
nonremovable screw (S), and removable screw (RS).

Table4-1 Standard FTAs and Associated Assemblies
Model Description Terminal Channels Mounting
Number Type Size
MU-TAILO2 | Low Level Analog Input (Single I0P) C 8 B
MU-TAMRO2 | Low Level Analog Input Multiplexer—RTD (Single IOP) C 16 B
MU-TAMRO3 | Low Level Analog Input Multiplexer—RTD (Single IOP) C 16 B
MU-TAMTO2 | Low Level Analog Input Multiplexer—TC—Local CJR C 16 B
(Single 10P)
MU-TAMTO3 | Low Level Analog Input Multiplexer—TC—Local CJR C 16 B
(Single 10P)
MU-TAMT12 | Low Level Analog Input Multiplexer—TC—Remote C 16 B
CJR (Single 10P)
MU-TAMT13 | Low Level Analog Input Multiplexer—TC—Remote C 16 B
CJR (Single I10P)
MU-TAIHO2 | High Level Analog Input/STI (Single 10P) C 16 A
MU-TAIHO3 | High Level Analog Input (Single IOP) C 16 A
MU-TAIH12 | High Level Analog Input/STI C 16 B
MU-TAIH13 | High Level Analog Input C 16 B
MU-TAIH22 | Enhanced Power High Level Analog/STI Input C 16 B
MU-TAIH23 | Enhanced Power High Level Analog Input C 16 B
MU-TAIH52 | High Level Analog Input/STI S 16 B
MU-TAIH53 | High Level Analog Input S 16 B
MU-TAIH62 | Enhanced Power High Level Analog Input/STI S 16 B
MU-TSTX03 | Smart Transmitter Interface (Single IOP) C 16 A
MU-TSTX13 | Smart Transmitter Interface C 16 B
MU-TSTX53 | Smart Transmitter Interface S 16 B
Continued on next page
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4.2 FTA Selection , Continued

Standard FTAs,

continued
Table4-1 Standard FTAs and Associated Assemblies, Continued
Model Description Terminal Channels Mounting
Number Type Size
MU-TAOX02 | Analog Output (Single 10P) C 8 A
MU-TAOX12 | Analog Output C 8 B
MU-TAOX52 | Analog Output S 8 B
MU-TAQOY22 | Analog Output with Standby Manual Connector C 16 B
MU-TAOY23 | Analog Output without Standby Manual Connector C 16 B
MU-TAQY52 | Analog Output with Standby Manual Connector S 16 B
MU-TAQOY53 | Analog Output without Standby Manual Connector S 16 B
MU-TDID12 | 24 Vdc Digital Input C 32 C
MU-TDID52 | 24 Vdc Digital Input S 32 C
MU-TDID72 | 24 Vdc Digital Input (Single 10P) RS 32 C
MU-TDIY22 | 24 Vdc Digital Input 32 C
MU-TDIY62 | 24 Vdc Digital Input 32 C
MU-TDIA12 | 120 Vac Digital Input C 32 C
MU-TDIA52 | 120 Vac Digital Input 32 C
MU-TDIA72 | 120 Vac Digital Input (Single 10P) RS 32 C
MU-TDIA22 | 240 Vac Digital Input C 32 C
MU-TDIA62 | 240 Vac Digital Input S 32 C
MU-TDON12 | 24 Vdc Nonisolated Digital Output C 16 B
MU-TDONS2 | 24 Vdc Nonisolated Digital Output S 16 B
MU-TDOY22 | 24 Vdc Isolated Digital Output C 32 B
MU-TDOY62 | 24 Vdc Isolated Digital Output S 32 B
MU-TDOD12 | 3-30 Vdc Solid-State Digital Output C 16 B
MU-TDOD13 | 3-30 Vdc Solid-State Digital Output C 16 B
MU-TDOD14 | 3-30 Vdc Solid-State Digital Output C 16 B
MU-TDOD52 | 3-30 Vdc Solid-State Digital Output S 16 B
Continued on next page
72 PM/APM Planning 3/96




4.2

Standard FTAs,

FTA Selection , Continued

continued
Table4-1 Standard FTAs and Associated Assemblies, Continued
Model Description Terminal | Channels Mounting
Number Type Size
MU-TDOD53 | 3-30 Vdc Solid-State Digital Output S 16 B
MU-TDOD54 | 3-30 Vdc Solid-State Digital Output S 16 B
MU-TDOD22 | 31-200 Vdc Solid-State Digital Output C 16 B
MU-TDOD23 | 31-200 Vdc Solid-State Digital Output C 16 B
MU-TDOD62 | 31-200 Vdc Solid-State Digital Output S 16 B
MU-TDOD63 | 31-200 Vdc Solid-State Digital Output S 16 B
MU-TDOA12 | 120/240 Vac Solid-State Digital Output C 16 B
MU-TDOA13 | 120/240 Vac Solid-State Digital Output C 16 B
MU-TDOA52 | 120/240 Vac Solid-State Digital Output S 16 B
MU-TDOABS3 | 120/240 Vac Solid-State Digital Output S 16 B
MU-TDOR12 | 120 Vac/125 Vdc Relay Digital Output C 16 B
MU-TDORS52 | 120 Vac/125 Vdc Relay Digital Output S 16 B
MU-TDOR22 | 240 Vac/125 Vdc Relay Digital Output C 16 B
MU-TDORG62 | 240 Vac/125 Vdc Relay Digital Output S 16 B
MU-TDOY23 | 240 Vac/125 Vdc Relay Digital Output C 16 B
MU-TDOY®63 | 240 Vac/125 Vdc Relay Digital Output S 16 B
MU-TPIX12 | Pulse Input C 8 B
MU-TPIX52 | Pulse Input S 8 B
MU-TSDTO2 | Serial Device Interface—Toledo Weigh Cell DB-25 1 A
MU-TSDMO2 | Serial Device Interface—Manual/Auto Station C 1 A
MU-TSDUO2 | Serial Device Interface—UDC 6000 Modbus C 1 A
MU-TSIA12 | Serial Interface—Allen-Bradley DB-25 1 A
MU-TSIM12 | Serial Interface—Modbus RTU C/DB-25 1 A
MU-TDPROL1 | Digital Input Power Distribution Assembly —16 outputs S N/A A
MU-TDPRO2 | Digital Input Power Distribution Assembly—12 outputs S N/A A
MU-TLPAQ2 | Power Adapter (supports LLAI Mux, SDI, and SI) C 2 A
Continued on next page
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4.2

Galvanically Isolated

FTA Selection , Continued

For Galvanically Isolated FTAS, the terminal connector-types are

FTAs compression (C) and crimp pin (CP). The Marshalling Panel has
nonremovable screw (S) terminals.
Table 4-2 Galvanicaly Isolated FTAs and Associated Assemblies
Model Description Terminal Channels Mounting
Number Type Size
MU-GAIH12 | High Level Analog Input C 16 B
MU-GAIH82 | High Level Analog Input CP 16 B
MU-GAIH13 | High Level Analog Input/Smart Transmitter Interface C 16 B
MU-GAIH83 | High Level Analog Input/Smart Transmitter Interface CP 16 B
MU-GAIH14 | High Level Analog Input/Smart Transmitter Interface C 16 B
(High drive)
MU-GAIH84 | High Level Analog Input/Smart Transmitter Interface CP 16 B
(High drive)

MU-GAIH22 | High Level Analog Input (Auxiliary receiver output) C 16 B
MU-GAIH92 | High Level Analog Input (Auxiliary receiver output) CP 16 B
MU-GAOXO02 | Analog Output (Single I10P) C 8 B
MU-GAOX72 | Analog Output (Single 10P) CP 8 B
MU-GAOX12 | Analog Output C 8 B
MU-GAOX82 | Analog Output CP 8 B
MU-GDID12 | 24 Vdc Digital Input (Contact output to IOP) C 32 B
MU-GDID82 | 24 Vdc Digital Input (Contact output to IOP) CP 32 B
MU-GDID13 | 24 Vdc Digital Input (Solid-state output to IOP) C 32 B
MU-GDID83 | 24 Vdc Digital Input (Solid-state output to IOP) CP 32 B
MU-GDOD12 | 24 Vdc Digital Output (Contact output to IOP) C 16 B
MU-GDODB82 | 24 Vdc Digital Output (Contact output to IOP) CP 16 B
MU-GDOL12 | 24 Vdc Digital Input (Line Fault Detection) C 16 B
MU-GDOLS82 | 24 Vdc Digital Input (Line Fault Detection) CP 16 B
MU-GLFDO02 | Combiner Panel N/A N/A A
MU-GPRDO02 | Galvanic Isolation Power Distribution Assembly N/A N/A A
MU-GMARS52 | Marshalling Panel S N/A B
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4.3 Cabinet Entry

Cabinet Access

Bottom entry

Top entry

Cable clamping

The process control signal cables enter the Process Manager or Advanced
Process Manager cabinet through either the top or bottom.

For bottom entry, the cabinet floor has diding plates that are retained by
cage nuts or allen screws. The plates can be adjusted to vary the size of the
entry slots.

When top entry is desired, the top panel must be removed by extracting the
cabinet lifting eye-bolts and then punching entry holesin the panel as
needed.

CAUTION—Do not attempt to punch holesin the panel whileit is still
mounted on the cabinet. This may cause metal debrisfrom the panel to
drop down onto the cabinet equipment and result in electrical damage when
power is applied to the equipment.

For either top or bottom entry, the cables should be clamped firmly to the
inside of the cabinet. The clamping should be able to withstand
approximately a45 kg (100 pound) pull. The cabinet is special because it
includes a cable clamp rail at the bottom. The rail can be remounted at the
top if required.

Reference See Section 7 or 8 for aillustration that shows the floor FTA cable entry
points for the type of cabinet installed.
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4.4 Signal Tray Wiring Compatibility

Wiring rules The process wiring to the Process Manager or Advanced Process Manager
should be segregated by signa level in different trays or conduits to
minimize crosstalk. The segregation rules are as follows.

» Millivolt signals from electrical components, such as thermocouples, low
voltage dc signals, 1-5 V/4-20 mA, and digital/contact circuits with
voltages less than 30 Vac peak/DC, should be in individual cables that
provide a protective shield. They can all be routed in the same cable tray.
Thetray can also include UCN coaxial cables, Master Reference Ground
cables (Safety Ground cablesin a CE Compliant installation) cables, and
50-conductor FTA to IOP cables.

 Circuitsrunning at higher voltages, or nonshielded circuits at any
voltage, belong in their own metal tray compartment or conduit.
Thermocouple signals with a common mode of over 30 Vdc areasoin
this latter category.

» Wiring to Galvanically Isolated FTAs must be separated from all other
wiring.

Additional information can be found in the Process Manager/Advanced

Process Manager Installation, Process Manager 1/0O Installation, and the

TDC-3000X System Site Planning manuals.
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4.5 Process Wiring Termination

Compression terminals  All standard types of FTAs are available with compression-type terminal
connectors that mate with the FTA’ s connectors. To connect to an FTA
with compression-type terminal connectors, the wire insulation is striped
for 7.5 millimeters (3/8 inch), plus or minus 3 millimeters (1/8 inch),
inserted into the connector terminal, and then held by tightening the
individual terminal screw. The connector accepts 0.3 through 2.5 mm2
(14 through 22 AWG) stranded wire. It also accepts two 1 mm?2
(18 AWG) stranded wires, or asingle 3.5 mmZ (12 AWG) solid wire.
Figure 2-11 isan illustration of atypical compression-type terminal
connector.

Screw terminals Some standard FTAs are available with screw-type terminal connectors that
require the installation of awire lug at the end of the wire. Refer to
Figure 2-12 for an illustration of atypical fixed screw-type terminal
connector and Figure 2-13 for an illustration of atypical removable screw-
type terminal connector.

Pluggable connectors ~ The Galvanically Isolated FTAs do not have field terminal connectors
mounted directly on the assembly’ s printed circuit board as the
non-Intrinsically Safe FTAs do, instead field wires are connected to
compression-type or crimp pin-type pluggable connectors that mate with the
connector on the individual Galvanic Isolation Module. The
compression-type connectors accommodate size 0.3 to 3.5 mm?2
(12 to 22 AWG) wiring, while the crimp pin-type terminal connectors
accommodate size 0.5 to 2,5 mmZ (14 to 20 AWG) wiring. Figures 2-14
and 2-15 are illustrations of the crimp pin-type and screw-type pluggable
terminal connectors, respectively.

FTA signal The wiring schematics, terminal connections, and other details for wiring

requirements each type of FTA arediscussed in detail in the Process Manager 1/0
Installation manual. Refer to this manual for specia installation
requirements for some FTAS, such asthe Low Level Analog Input
Multiplexer, Serial Device Interface, and Serid Interface FTAS.
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Section 5 — Hazardous Environment Planning

51 Overview

Section contents

The topics covered in this section are:

Topic See Page
5.1 OVBIVIBW. ..ttt ettt e et e et e et e e e et e e eanaaeeen 79
5.2 Hazardous Area Classifications ...........oooeuiiiiiiiiiiii e 80
5.3 PM and APM Hazardous Area Requirements..........c..ccoeevvveeviievinneennnenns 82
5.4 DivisSion 2 (ZONE 2) WINING ...uuceeieeei et e e e e e e ean s 83
5.5 Process Control Wiring Current LIimiting ...........coovvviinieiiinneiineecienn, 101
Introduction Certain processes handle ignitible or explosive materials. Local electrical

codes require that electrical devicesthat arelocated in, or connected to, such
process areas have some type of control to prevent accidental ignition of the
process material. Terminology used to discuss these ingtallations is defined
in this section, followed by specific requirements for the Process Manager

(PM) or Advanced Process Manager (APM). For information about

intrinsic safety applications, see your Honeywell Sales Engineer.
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5.2 Hazardous Area Classifications

Electrical codes

Hazardous materials are classified by avariety of terms. The terminology
for two commonly used electrical codesis summarized in Table 5-1. These
are the Nationa Electrical Code (NEC) in the USA, and the International
Electrotechnical Commission (IEC) standards, headquartered in
Switzerland. Thetableisnot complete. Check your own local electrical
codes for addition information and definition.

Table5-1 Hazardous Area Classifications
NEC IEC Environment

Class | Explosive gases or vapors are present.

Class I Combustible dusts are present.

Class I Ignitible fibers or flyings are present.

Division 1 Zone O A location where a hazardous concentration
of gases or vapors exists approximately
10-100% of the time (subject to
interpretation as above).

Division 1 Zone 1 A location where a hazardous concentration
of gases or vapors exists approximately
1-10% of the time (subject to interpretation
as above).

Division 2 Zone 2 A location where a hazardous concentration
of gases or vapors exists approximately
0.1-1% of the time (subject to interpretation
as above).

Nonhazardous | Nonhazardous | Hazardous vapors exist less than 0.1% of the
time.

Group A Group IIC A hazardous atmosphere containing
acetylene or other similar gases or vapors.

Group B Group IIC A hazardous atmosphere containing
hydrogen or other similar gases or vapors.

Group C Group 1IB A hazardous atmosphere containing
ethylene or other similar gases or vapors.

Group D Group 1A A hazardous atmosphere containing
pentane or other similar gases or vapors.

Group E A hazardous atmosphere containing metal
dust, such as aluminum.

Group F A hazardous atmosphere containing carbon
black, coal, or coke dust.

Continued on next page
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52 Hazardous Area Classifications, continued

Code interpretation

Hazardous area
planning

In Table 5-1, the divisions (zones) are shown to be subject to interpretation.
For example, an areathat has a hazardous atmosphere for 1 hour in 10,000
hours (0.01% of the time) isfar off the chart for hazardous areas. Assuch,
it seemsto be a safe and nonhazardous place to locate e ectronic equipment;
however, when the equipment has a hot component that is capable of
causing ignition 100% of the time, explosion isimminent during any
process emission. Thisisapoor environment in which to install
nonapproved (for hazardous areas) electronics. It should be classified as
Division 2 (Zone 2) acceptable, regardless of Table 5-1.

Referencing Table 5-1, the approach to use when planning the installation
of aProcess Manager or Advanced Process Manager depends on whether
the processis classified as hazardous or nonhazardous and the designated
class, group, and division of the electrical installation and material handling
areas. The areain which the Process Manager or Advanced Process
Manager isinstalled is not necessarily in the same category as the material-
handling area of the process. For example, in using thistable, oil refiners
use materials that are defined by the NEC as being hazardous and belong to
Class 1, Groups B, C, and D. Theinstalation hasto be appropriately
planned.
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5.3 PM and APM Hazardous Area Requirements

Factory Mutual approval

PM or APM placement
considerations

PM or APM placement
publications

Many Process Manager or Advanced Process Manager subsystem
configurations are approved by Factory Mutual for mounting in Class 1,
Division 2 locations. Table5-2isalist of the approved components.

When a cabinet configuration is approved, alabel is attached to the cabinet
containing the approved components specified in the initial purchase order.
Certain components, such asan FTA containing exposed relay contacts, are
not approved for these applications because the relay contacts may produce
sparks.

The considerations for Process Manager or Advanced Process Manager
placement are

» Use only those Process Manager or Advanced Process Manager
components that have been certified for safe usein Division 2 locations.

* Locate the Process Manager or Advanced Process Manager in a
nonhazardous area, or

» Purge the Process Manager or Advanced Process Manager enclosure or
the Process Manager or Advanced Process Manager area of gasses or
vapors.

Inthe USA, the Division 2 or nonhazardous area for placing Process
Manager or Advanced Process Manager enclosures can be selected by using
publications such asthe National Fire Protection Agency (NFPA)
publication #497, Classification of Class | Hazardous Locations for
Electrical Installationsin Chemical Plants. Should no Division 2 or
nonhazardous area exist, purged/pressurized enclosures or buildings are
needed. Suitable purge techniques are described in local electrical code
documents such as NFPA #496, Purged and Pressurized Enclosures for
Electrical Equipment National Fire Protection Agency
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54 Division 2 (Zone 2) Wiring

Electrical code approval

Nonincendive wiring

Division 2 wiring rules

For certain electrical codes, the Process Manager or Advanced Process
Manager can connect directly to deviceslocated in Division 2 (Zone 2)
areas, and the wiring techniques and materials can be those approved for
usein ordinary (nonhazardous) locations. Refer to the Process Manager
I/O Ingtallation manual for connection diagrams.

Use of IOP and field wiring to the FTAsthat are identified by an asterisk
(*) in Table 5-2 has been approved as nonincendive wiring by Factory
Mutual. For example, when the wiring is opened, shorted, or grounded,
and the Process Manager or Advanced Process Manager is operating
normally, the wiring will not rel ease enough energy to causeignitionin a
flammable atmosphere.

In some jurisdictions, thiswiring need not conform to normal Division 2
wiring rules, but can be any wiring suitable for ordinary locations.

Wiring to all FTAs must conform to the Division 2 wiring rules, except that
when digital output circuits have been current and voltage limited to
nonincendiary levels by the customer, these circuits may also be
nonincendiary. See ANSI/ISA S12.12, the section “Electrical Equipment
For UseIn Class|, Division 2 Hazardous [Classified] Locations.”

Continued on next page

3/96

PM/APM Planning 83



5.4

Approved Division 2

area equipment

Division 2 (Zone 2) Wiring, continued

Table 5-2 lists the Process Manager and Advanced Process Manager

equipment that have been approved for operation in Division 2 areas.

Table5-2 PM and APM Equipment Approved for Usein Division 2 Areas
Model Number Non CE Compliant Description
CE Compliant Part Number
Part Number
IOPs
MU-PAILO2 N/A 51304481-100 | Low level Analog Input (LLAI)
MU-PLAMO2 N/A 51304362-100 | Low Level Multiplexer Analog Input (LLMux)
MU-PAIH02 N/A 51304489-100 | High Level Analog Input (HLAI)
MU-PAIHO3 N/A 51304754-100 | High Level Analog Input (HLAI)
MU-PSTX03 N/A 51304516-200 | Smart Transmitter Interface (STIM)
MU-PAOX03 51304672-100 | 51304672-125 | Analog Output (AO)
MU-PAOY22 N/A 80363969-100 | Analog Output (AO)
MU-PDIS11 N/A 51304690-100 | Digital Input Sequence of Events (DI)
MU-PDIX02 N/A 51304485-100 | Digital Input (DI)
MU-PDIY22 N/A 80363972-100 | Digital Input (D)
MU-PDOX02 N/A 51304487-100 | Digital Output (DO)
MU-PDOY22 N/A 80363975-100 | Digital Output (DO)
MU-PPIX02 N/A 51304386-100 | Pulse Input (PI)
MU-PSDX02 N/A 51304362-200 | Serial Device Interface (SDI)
MU-PSIM11 N/A 51304362-300 | Serial Interface (SI)
Continued on next page
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5.4

Division 2 (Zone 2) Wiring, continued

Approved Division 2

area equipment,
continued

Table5-2

PM and APM Equipment Approved for Usein Division 2 Areas, Continued

Model Number

Non
CE Compliant
Part Number

CE Compliant
Part Number

Description

Standard FTA Components

* MU-TAILO2 51304437-100 N/A Low Level Analog Input with compression terminals

* MU-TAMRO2 | 51304477-100 N/A LLMux Analog Input RTD with compression terminals

* MU-TAMRO3 N/A 51309218-125 | LLMux Analog Input RTD with compression terminals

*MU-TAMTO02 | 51401491-100 N/A LLMux Analog Input TC with compression terminals

* MU-TAMTO3 N/A 51409223-125 | LLMux Analog Input TC with compression terminals

*MU-TAMT12 | 51401573-100 N/A LLMux Analog Input TC with remote CJR, comp term

* MU-TAMT13 N/A 51409213-125 | LLMux Analog Input TC with remote CJR, comp term

* MU-TAIHO2 51304453-100 N/A High Level Analog Input/STI with compression term

* MU-TAIHO3 N/A 51309136-125 | High Level Analog Input/STI with compression term

* MU-TAIH12 51304337-100 N/A High Level Analog Input/STI with compression term

* MU-TAIH13 N/A 51309138-125 | High Level Analog Input/STI with compression term

* MU-TAIH22 80366195-100 N/A High Level Analog Input with compression term

* MU-TAIH23 N/A 80366195-125| High Level Analog Input with compression term

* MU-TAIH52 51304337-200 N/A High Level Analog Input/STI with screw terminals

* MU-TAIH53 N/A 51309138-225| High Level Analog Input/STI with screw terminals

* MU-TAIH62 80366192-100 N/A High Level Analog Input/STI with screw terminals

* MU-TSTX03 N/A 51304140-125| Smart Transmitter Interface with compression term

* MU-TSTX13 N/A 51304142-125| Smart Transmitter Interface with compression term

* MU-TSTX53 N/A 51304142-225| Smart Transmitter Interface with screw terminals

* MU-TAOX02 | 51304476-100| 51304476-125 | Analog Output with compression terminals

* MU-TAOX12 | 51304335-100| 51304335-125 | Analog Output with compression terminals

* MU-TAOX52 | 51304335-200| 51304335-225 | Analog Output with screw terminals

*MU-TAOY22 | 80366177-100| 80366177-125 | Analog Output with comp term, with Standby Manual

*MU-TAOY23 | 80366177-200| 80366177-225 | Analog Output with comp term, w/o Standby Manual
Continued on next page
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5.4

Division 2 (Zone 2) Wiring, continued

Approved Division 2

area equipment,
continued

Table5-2

PM and APM Equipment Approved for Usein Division 2 Areas, Continued

Model Number

Non
CE Compliant
Part Number

CE Compliant
Part Number

Description

Standard FTA Components, continued

*MU-TAOY52

80364007-100

80364007-125

Analog Output with screw term, with Standby Manual

*MU-TAOY53

80364007-200

80364007-225

Analog Output with screw term, w/o Standby Manual

* MU-TDID12

51304441-100

51304441-125

24 Vdc Digital Input with compression terminals

* MU-TDID52

51304441-200

51304441-225

24 Vdc Digital Input with fixed-screw terminals

*MU-TDID72

51303928-100

N/A

24 Vdc Digital Input with removable-screw terminals

*MU-TDIY22

80366180-100

80366180-125

24 Vdc Digital Input with compression terminals

* MU-TDIY62

80364010-100

80364010-125

24 Vdc Digital Input with screw terminals

MU-TDPRO02

51304425-100

51304425-125

Digital Input Power Distribution Assembly

MU-TDIA12

51304439-100

51304439-125

120 Vac Digital Input with compression terminals

MU-TDIA52

51304439-200

51304439-225

120 Vac Digital Input with fixed screw terminals

MU-TDIA72

51303930-100

N/A

120 Vac Digital Input with removable screw terminals

MU-TDIA22

51304431-100

51304431-125

240 Vac Digital Input with compression terminals

MU-TDIAG2

51304431-200

51304431-225

240 Vac Digital Input with fixed screw terminals

* MU-TDON12

51304446-100

N/A

24 Vdc Nonisolated Digital Output with comp term

* MU-TDON52

51304446-200

N/A

24 Vdc Nonisolated Digital Output with screw term

*MU-TDOY22

80366183-100

80366183-125

24 Vdc Isolated Digital Output with comp term

* MU-TDOY62

80364013-100

80364013-125

24 Vdc Isolated Digital Output with screw term

* MU-TDOD12

51304423-100

N/A

3-30 Vdc Digital Output with compression terminals

*MU-TDOD13

51304650-100

N/A

3-30 Vdc Digital Output with compression terminals

*MU-TDOD14

N/A

51309153-125

3-30 Vdc Digital Output with compression terminals

* MU-TDOD52

51304423-200

N/A

3-30 Vdc Digital Output with screw terminals

* MU-TDOD53

51304650-200

N/A

3-30 Vdc Digital Output with screw terminals

* MU-TDOD54

N/A

51309153-225

3-30 Vdc Digital Output with screw terminals

Continued on next page
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5.4

Division 2 (Zone 2) Wiring, continued

Approved Division 2

area equipment,

continued
Table5-2

PM and APM Equipment Approved for Usein Division 2 Areas, Continued

Model Number

Non
CE Compliant
Part Number

CE Compliant
Part Number

Description

Standard FTA Components, continued

MU-TDOD22

51304428-100

N/A

31-200 Vdc Digital Output with compression terminals

MU-TDOD62

51304428-200

N/A

31-200 Vdc Digital Output with fixed-screw terminals

MU-TDOD23

N/A

51309154-125

5-200 Vdc Digital Output with compression terminals

MU-TDODG63

N/A

51309154-225

5-200 Vdc Digital Output with screw terminals

MU-TDOA12

51304408-100

N/A

120/240 Vac Solid-State Digital Output w/comp term

MU-TDOA13

51304648-100

51304648-125

120/240 Vac Solid-State Digital Output w/comp term

MU-TDOA52

51304408-200

N/A

120/240 Vac Solid-State Digital Output w/screw term

MU-TDOAS3

51304648-200

51304648-225

120/240 Vac Solid-State Digital Output w/screw term

* MU-TPIX12

51304084-100

51304084-125

Pulse Input with compression terminals

* MU-TPIX52

51304084-200

51304084-225

Pulse Input with screw terminals

MU-TSDMO02

51303932-202

N/A

Serial Device Interface—Manual/Auto Station

MU-TSDTO02

51303932-201

N/A

Serial Device Interface—Toledo Weigh Cell

MU-TSDUO02

51303932-203

N/A

Serial Device Interface—UDC 6000

MU-TSIM12

51303932-401

51303932-426

Serial Interface—Modbus EIA-232

MU-TSIM22

51303932-403

51303932-428

Serial Interface—Modbus EIA-422/485

MU-TLPAO2

51304467-100

51304467-125

Power Adapter

Continued on next page
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5.4

Division 2 (Zone 2) Wiring, continued

Approved Division 2

area equipment,
continued

Table5-2

PM and APM Equipment Approved for Usein Division 2 Areas, Continued

Model Number

Non
CE Compliant
Part Number

CE Compliant
Part Number

Description

Galvanically Isol

ated FTA Components

* MU-GAIH12 | 51304636-100 N/A High Level Analog Input with compression terminals
* MU-GAIH13 | 51304718-100| 51304718-125 | HLAI/STI with compression terminals
* MU-GAIH14 | 51304730-100| 51304730-125 | HLAI/STI with compression terminals
*MU-GAIH22 | 51304748-100| 51304748-125 | High Level Analog Input with compression terminals
*MU-GAIH82 | 51304636-300 N/A High Level Analog Input with crimp terminals
* MU-GAIH83 | 51304718-300| 51304718-325 | HLAI/STI with crimp terminals
* MU-GAIH84 | 51304730-300| 51304730-325 | HLAI/STI with crimp terminals
* MU-GAIH92 | 51304748-300| 51304748-325 | High Level Analog Input with crimp terminals
* MU-GAOX02 | 51304638-100| 51304638-125 | Analog Output with comp term
* MU-GAOX12 | 51304638-500| 51304638-525 | Analog Output with comp term
* MU-GAOX72 | 51304638-300| 51304638-325 | Analog Output with crimp term
* MU-GAOX82 | 51304638-700| 51304638-725 | Analog Output with crimp terminals
*MU-GDID12 | 51304640-100| 51304640-125 | Digital Input with compression terminals
*MU-GDID13 | 51304728-100| 51304728-125 | Digital Input with compression terminals
*MU-GDID82 | 51304640-300| 51304640-325 | Digital Input with crimp terminals
* MU-GDID83 | 51304728-300| 51304728-325 | Digital Input with crimp terminals
* MU-GDOD12 | 51304642-100| 51304642-125 | 24 Vdc Digital Output with compression terminals
* MU-GDOD82 | 51304642-300| 51304642-325 | 24 Vdc Digital Output with crimp terminals
* MU-GDOL12 | 51304736-100| 51304736-125 | 24 Vdc Digital Output with compression terminals
* MU-GDOLS82 | 51304736-300| 51304736-325 | 24 Vdc Digital Output with crimp terminals
MU-GLFD02 | 51304632-100| 51304632-125 | Combiner Panel
MU-GMAR52 | 51304646-100| 51309156-125 | Marshalling Panel
MU-GPRDO02 | 51304644-100| 51304644-125 | Power Distribution Assembly
Continued on next page
88 PM/APM Planning 3/96



54 Division 2 (Zone 2) Wiring, continued

Approved Division 2
area equipment,
continued

Table5-2 PM and APM Equipment Approved for Usein Division 2 Areas, Continued

Model Number Non CE Compliant Description
CE Compliant Part Number
Part Number
I/O Link Extender
MU-IOLM02 Standard 1/O Link Extender—Local Card File
N/A 51304419-100 | Standard I/O Link Extender Card
N/A 51201557-300 | Standard I/O Link Extender Coupler
MU-10LX02 Standard I/O Link Extender—Remote Card File
N/A 51304419-100 | Standard I/O Link Extender Card
N/A 51201557-100 | Standard I/O Link Extender Coupler
MU-ILDX03 Long Distance I/O Link Extender
N/A 51304532-100| Long Distance 1/O Link Extender Card
N/A 51309208-100| Long Distance I/O Link Extender Coupler

Continued on next page
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5.4

Division 2 (Zone 2) Wiring, continued

Approved Division 2

area equipment,
continued

Table5-2

PM and APM Equipment Approved for Usein Division 2 Areas, Continued

Model Number

Non
CE Compliant
Part Number

CE Compliant
Part Number

Description

PMM Card Sets

MU-PMMRO02 Redundant PMM Card Set
51303982-400 N/A Control Card
51303979-400 N/A I/O Link Interface Card
51303976-400 N/A Communication Card
51304493-100 N/A Modem Card
51304501-100 N/A Redundancy Driver Card
51201421-100 N/A PMM Redundancy Cable
MU-PMMX02 Nonredundant PMM Card Set
51303982-400 N/A Control Card
51303979-400 N/A I/O Link Interface Card
51303976-400 N/A Communication Card
51304493-100 N/A Modem Card
51304501-100 N/A Redundancy Driver Card
Continued on next page
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5.4

Division 2 (Zone 2) Wiring, continued

Approved Division 2

area equipment,
continued

Table5-2

PM and APM Equipment Approved for Usein Division 2 Areas, Continued

Model Number

Non
CE Compliant
Part Number

CE Compliant
Part Number

Description

APMM Card Sets

MU-APMRO01 Redundant APMM Card Set
N/A 51304518-100 | Advanced Control Card
N/A 51303979-500 | Advanced I/O Link Interface Card
N/A 51304685-100 | Advanced Communication Card
N/A 51304493-200 | Modem Card
N/A 51304190-300 | Filler Card
N/A 51201421-100 | APMM Redundancy Cable
MU-APMSO01 Nonredundant APMM Card Set
N/A 51304518-100 | Advanced Control Card
N/A 51303979-500 | Advanced I/O Link Interface Card
N/A 51304685-100 | Advanced Communication Card
N/A 51304493-200 | Modem Card
N/A 51304190-300 | Filler Card

Card File Assem

bly

MU-PMFR02 51401548-100 N/A Card File Assembly for 2 PMMs or APMMs and 5 IOPs

MU-PMFX02 51401547-100 N/A Card File Assembly for 1 PMM or APMM and 10 IOPs

MU-IOFX02 51401546-100 N/A Card File Assembly for 15 IOPs

MU-PMFRO03 N/A 51404212-100 | Card File Assembly for 2 PMMs or APMMs and 5 IOPs

MU-PMFX03 N/A 51404211-100 | Card File Assembly for 1 PMM or APMM and 10 IOPs

MU-IOFX03 N/A 51404210-100 | Card File Assembly for 15 IOPs

Continued on next page
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5.4

Division 2 (Zone 2) Wiring, continued

Approved Division 2

area equipment,

continued
Table5-2

PM and APM Equipment Approved for Usein Division 2 Areas, Continued

Model Number Non CE Compliant Description
CE Compliant Part Number
Part Number
Cables
MU-KTPCO00 51201396-100 N/A FTA to IOP, DIN to DIN connector
MU-KTPCO05 51201396-005 N/A FTA to IOP, DIN to DIN connector—5 meters
MU-KTPC10 51201396-010 N/A FTA to IOP, DIN to DIN connector—10 meters
MU-KTPC15 51201396-015 N/A FTA to IOP, DIN to DIN connector—15 meters
MU-KTPC20 51201396-020 N/A FTA to IOP, DIN to DIN connector—20 meters
MU-KTPC25 51201396-025 N/A FTA to IOP, DIN to DIN connector—25 meters
MU-KTPC30 51201396-030 N/A FTA to IOP, DIN to DIN connector—30 meters
MU-KTPC35 51201396-035 N/A FTA to IOP, DIN to DIN connector—35 meters
MU-KTPC40 51201396-040 N/A FTA to IOP, DIN to DIN connector—40 meters
MU-KTPC45 51201396-045 N/A FTA to IOP, DIN to DIN connector—45 meters
MU-KTPC50 51201396-050 N/A FTA to IOP, DIN to DIN connector—50 meters
MU-KFTAOO 51201396-100 N/A FTA to IOP, phone to phone connector
MU-KFTAO5 51201396-005 N/A FTA to IOP, phone to phone connector—5 meters
MU-KFTA10 51201396-010 N/A FTA to IOP, phone to phone connector—10 meters
MU-KFTA15 51201396-015 N/A FTA to IOP, phone to phone connector—15 meters
MU-KFTA20 51201396-020 N/A FTA to IOP, phone to phone connector—20 meters
MU-KFTA25 51201396-025 N/A FTA to IOP, phone to phone connector—25 meters
MU-KFTA30 51201396-030 N/A FTA to IOP, phone to phone connector—30 meters
MU-KFTA35 51201396-035 N/A FTA to IOP, phone to phone connector—35 meters
MU-KFTA40 51201396-040 N/A FTA to IOP, phone to phone connector—40 meters
MU-KFTA45 51201396-045 N/A FTA to IOP, phone to phone connector—45 meters
MU-KFTA50 51201396-050 N/A FTA to IOP, phone to phone connector—50 meters
Continued on next page
92 PM/APM Planning 3/96



5.4

Division 2 (Zone 2) Wiring, continued

Approved Division 2

area equipment,

continued
Table5-2 PM and APM Equipment Approved for Usein Division 2 Areas, Continued
Model Number Non CE Compliant Description
CE Compliant Part Number
Part Number
Cables
MU-KFTS00 N/A 51204033-100| FTA to IOP, phone to phone connector
MU-KFTS05 N/A 51204033-005| FTA to IOP, phone to phone connector—5 meters
MU-KFTS10 N/A 51204033-010| FTA to IOP, phone to phone connector—10 meters
MU-KFTS15 N/A 51204033-015 | FTA to IOP, phone to phone connector—15 meters
MU-KFTS20 N/A 51204033-020 | FTA to IOP, phone to phone connector—20 meters
MU-KFTS25 N/A 51204033-025 | FTA to IOP, phone to phone connector—25 meters
MU-KFTS30 N/A 51204033-030 | FTA to IOP, phone to phone connector—30 meters
MU-KFTS35 N/A 51204033-035 | FTA to IOP, phone to phone connector—35 meters
MU-KFTS40 N/A 51204033-040 | FTA to IOP, phone to phone connector—40 meters
MU-KFTS45 N/A 51204033-045 | FTA to IOP, phone to phone connector—45 meters
MU-KFTS50 N/A 51204033-050 | FTA to IOP, phone to phone connector—50 meters
MU-KSPROO N/A 51204037-100 | Remote Power Distribution
MU-KSPRO05 N/A 51204037-005 | Remote Power Distribution—5 meters
MU-KSPR10 N/A 51204037-010 | Remote Power Distribution—10 meters
MU-KSPR15 N/A 51204037-015 | Remote Power Distribution—15 meters
MU-KSPR20 N/A 51204037-020 | Remote Power Distribution—20 meters
MU-KSPR25 N/A 51204037-025 | Remote Power Distribution—25 meters
MU-KSPR30 N/A 51204037-030 | Remote Power Distribution—30 meters
MU-KSPR35 N/A 51204037-035 | Remote Power Distribution—35 meters
MU-KSPR40 N/A 51204037-040 | Remote Power Distribution—40 meters
MU-KSPR45 N/A 51204037-045 | Remote Power Distribution—45 meters
MU-KSPR50 N/A 51204037-050 | Remote Power Distribution—50 meters
Continued on next page
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5.4

Division 2 (Zone 2) Wiring, continued

Approved Division 2

area equipment,
continued

Table5-2

PM and APM Equipment Approved for Usein Division 2 Areas, Continued

Model Number Non CE Compliant Description
CE Compliant Part Number
Part Number
Cables
MU-KFTDOO 51201396-100 N/A FTA to IOP, DIN to phone connector
MU-KFTDO5 51201396-005 N/A FTA to IOP, DIN to phone connector—5 meters
MU-KFTD10 51201396-010 N/A FTA to IOP, DIN to phone connector—10 meters
MU-KFTD15 51201396-015 N/A FTA to IOP, DIN to phone connector—15 meters
MU-KFTD20 51201396-020 N/A FTA to IOP, DIN to phone connector—20 meters
MU-KFTD25 51201396-025 N/A FTA to IOP, DIN to phone connector—25 meters
MU-KFTD30 51201396-030 N/A FTA to IOP, DIN to phone connector—30 meters
MU-KFTD35 51201396-035 N/A FTA to IOP, DIN to phone connector—35 meters
MU-KFTD40 51201396-040 N/A FTA to IOP, DIN to phone connector—40 meters
MU-KFTDA45 51201396-045 N/A FTA to IOP, DIN to phone connector—45 meters
MU-KFTD50 51201396-050 N/A FTA to IOP, DIN to phone connector—50 meters
MU-KDPROO | 51201396-100 N/A Power Distribution
MU-KDPRO5 | 51201396-005 N/A Power Distribution—5 meters
MU-KDPR10 |51201396-010 N/A Power Distribution—10 meters
MU-KDPR15 | 51201396-015 N/A Power Distribution—15 meters
MU-KDPR20 | 51201396-020 N/A Power Distribution—20 meters
MU-KDPR25 | 51201396-025 N/A Power Distribution—25 meters
MU-KDPR30 |51201396-030 N/A Power Distribution—30 meters
MU-KDPR35 | 51201396-035 N/A Power Distribution—35 meters
MU-KDPR40 | 51201396-040 N/A Power Distribution—40 meters
MU-KDPR45 | 51201396-045 N/A Power Distribution—45 meters
MU-KDPR50 | 51201396-050 N/A Power Distribution—50 meters
Continued on next page
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5.4

Division 2 (Zone 2) Wiring, continued

Approved Division 2

area equipment,

continued
Table5-2

PM and APM Equipment Approved for Usein Division 2 Areas, Continued

Model Number Non CE Compliant Description
CE Compliant Part Number
Part Number
Cables
MU-KLAMOO N/A 51304465-100 | LLAI Mux FTA to Power Adapter (internal to cabinet)
MU-KLX076 N/A 51190696-076 | LLAI Mux FTA to Power Adapter—76 meters
(external to cabinet)
MU-KLX152 N/A 51190696-152 | LLAI Mux FTA to Power Adapter—152 meters
(external to cabinet)
MU-KLX305 N/A 51190696-305 | LLAI Mux FTA to Power Adapter—305 meters
(external to cabinet)
MU-KSX030 N/A 51191673-030| SDI/SI FTA to EIA-422/485—30 meters
MU-KSX152 N/A 51191673-152| SDI/SI FTA to EIA-422/485—152 meters
MU-KSX305 N/A 51191673-305| SDI/SI FTA to EIA-422/485—305 meters
51195479-100 N/A I/O Link Interface—2 connectors
51195479-200 N/A I/O Link Interface—3 connectors
51195479-300 N/A I/O Link Interface—4 connectors
51195479-400 N/A I/O Link Interface—5 connectors
51195479-500 N/A I/O Link Interface—6 connectors
N/A 51204042-100| I/O Link Interface—2 connectors
N/A 51204042-200 | I/O Link Interface—3 connectors
N/A 51204042-300 | I/O Link Interface—4 connectors
N/A 51204042-400| I/O Link Interface—5 connectors
N/A 51204042-500 | I/O Link Interface—6 connectors
MU-KGPROO N/A 51209620-100 | Galvanic Isolation Power Distribution Cable
MU-KGPRO05 N/A 51209620-195 | Galvanic Isolation Power Distribution Cable—5 meters
MU-KGPR10 N/A 51209620-395 | Galvanic Isolation Power Distribution Cable—10 meter
Continued on next page
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5.4

Division 2 (Zone 2) Wiring, continued

Approved Division 2

area equipment,

continued

Table5-2 PM and APM Equipment Approved for Usein Division 2 Areas, Continued
Model Number Non CE Compliant Description

CE Compliant Part Number
Part Number
UCN Cables
MU-NKT002 N/A 51191599-002 | UCN Trunk Cable—2.5 meters
MU-NKTO05 N/A 51191599-005 | UCN Trunk Cable—5 meters
MU-NKTO010 N/A 51191599-010 | UCN Trunk Cable—10 meters
MU-NKT020 N/A 51191599-020 | UCN Trunk Cable—20 meters
MU-NKTO030 N/A 51191599-030 | UCN Trunk Cable—30 meters
MU-NKTO50 N/A 51191599-050 | UCN Trunk Cable—50 meters
MU-NKT100 N/A 51191599-100| UCN Trunk Cable—100 meters
MU-NKT200 N/A 51191599-200 | UCN Trunk Cable—200 meters
MU-NKT400 N/A 51191599-400 | UCN Trunk Cable—400 meters
MU-NKT600 N/A 51191599-600| UCN Trunk Cable—600 meters
MU-NKDOOO N/A 51191599-100| UCN Drop Cable Set (pair)
MU-NKDO002 N/A 51191599-002 | UCN Drop Cable Set—2 meters (pair)
MU-NKDOO05 N/A 51191599-005 | UCN Drop Cable Set—5 meters (pair)
MU-NKDO010 N/A 51191599-010| UCN Drop Cable Set—10 meters (pair)
MU-NKDO020 N/A 51191599-020| UCN Drop Cable Set—20 meters (pair)
MU-NKDO030 N/A 51191599-030 | UCN Drop Cable Set—30 meters (pair)
MU-NKDO040 N/A 51191599-040| UCN Drop Cable Set—40 meters (pair)
MU-NKDO50 N/A 51191599-050| UCN Drop Cable Set—50 meters (pair)
MU-NTAPO2 N/A 51201394-100 | UCN 2-Drop Tap Assembly Kit (pair)
MU-NTAPO4 N/A 51201395-100 | UCN 4-Drop Tap Assembly Kit (pair)
MU-NTAPO8 N/A 51109485-100 | UCN 8-Drop Tap Assembly Kit (pair)
MU-NKTKO1 N/A 51195162-100| UCN Drop Connector Kit/RG-11
MU-NKDKO1 N/A 51195161-100| UCN Drop Connector Kit/RG-6
MU-NCSKO01 N/A 51195160-100| UCN Trunk Splice Kit
Continued on next page
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5.4

Division 2 (Zone 2) Wiring, continued

Approved Division 2
area equipment.

continued
Table5-2 PM and APM Equipment Approved for Usein Division 2 Areas, Continued
Model Non CE Compliant Description
Number CE Compliant Part Number

Part Number

Power Systems

MU-PSSX03 N/A 51401217-400 | Power System, single Power Supply Module (PSM)
MU-PSRX03 N/A 51401217-500 | Power System, redundant Power Supply Modules
MU-PSRBO03 N/A 51401217-600 | Power System, redundant PSMs with Battery Pack
MU-PSSX04 N/A 51404174-125 | Power System, single Power Supply Module
MU-PSRX04 N/A 51404174-225 | Power System, redundant Power Supply Modules
MU-PSRB04 N/A 51404174-325 | Power System, redundant PSMs with Battery Pack
MU-PAS121 | 51401140-100 N/A AC Only Power System, single PSM, 120 Vac 16 A
MU-PAR121 | 51401140-200 N/A AC Only Power System, redund PSMs, 120 Vac 16 A
MU-PAS221 | 51401140-300 N/A AC Only Power System, single PSM, 220 Vac 16 A
MU-PAR221 | 51401140-400 N/A AC Only Power System, redund PSMs, 220 Vac 16 A
MU-PAS111 | 51401140-500 N/A AC Only Power System, single PSM, 120 Vac 8 A
MU-PAR111 | 51401140-600 N/A AC Only Power System, redundant PSMs, 120 Vac 8 A
MU-PAS211 | 51401140-700 N/A AC Only Power System, single PSM, 220 Vac 8 A
MU-PAR211 | 51401140-800 N/A AC Only Power System, redundant PSMs, 220 Vac 8 A

Standby Manual Devices

MU-SMACO02 N/A 51401277-200 | Analog Output Standby Manual Device w/case & cable
MU-SMDCO02 N/A 51304526-100 | Digital Output Standby Manual Device with case
MU-SMDX02 N/A 51304527-100 | Digital Output Standby Manual Device with cable

Miscellaneous

MU-MASX02

N/A

Manual/Auto Station model PC6001U2M040A0

Continued on next page
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5.4

Division 2 (Zone 2) Wiring, continued

Approved Division 2

area equipment,

continued

Table5-2

PM and APM Equipment Approved for Usein Division 2 Areas, Continued

Model Number

Non
CE Compliant
Part Number

CE Compliant
Part Number

Description

Cabinet Hardware

MU-CBDX01 N/A 51401512-100 | Dual-Access Cabinet, Rittal
MU-CBSX01 N/A 51401513-100| Single-Access Cabinet, Rittal
MU-TMCNO1 N/A 51401246-200 | Narrow FTA Mounting Channel, Rittal
MU-TMCNO2 N/A Narrow FTA Mounting Channel with ground bar, Rittal
MU-TMCWO01 N/A 51401246-100 | Wide FTA Mounting Channel, Rittal
MU-TMCWO02 N/A Wide FTA Mounting Channel with ground bar, Rittal
MU-CBDMO1 | 51401605-100 N/A Dual-Access Cabinet, NEMA 1
MU-CBSMO01 | 51401604-100 N/A Single-Access Cabinet, NEMA 1
MU-TMCN11 51401529-100 N/A Narrow FTA Mounting Channel, NEMA 1
MU-TMCN12 N/A Narrow FTA Mounting Channel with ground bar,
NEMA 1
MU-TMCW11 | 51401529-200 N/A Wide FTA Mounting Channel, NEMA 1
MU-TMCW12 N/A Wide FTA Mounting Channel with ground bar,
NEMA 1
MU-TSGBO01 51201568-100 N/A FTA Shield Grounding Bar
Continued on next page
98 PM/APM Planning 3/96




5.4

Division 2 (Zone 2) Wiring, continued

Approved Division 2

area equipment,

continued
Table5-2 PM and APM Equipment Approved for Usein Division 2 Areas, Continued
Model Number Non CE Compliant Description
CE Compliant Part Number
Part Number
Cabinet Fan Assemblies
MU-FAN501 Cabinet Fan Assembly, 240 Vac
N/A 51304074-200| Cabinet Fan Assembly, 240 Vac
N/A 51109516-100| Fan Assembly Cable—3 meters
MU-FAN601 Cabinet Fan Assembly, 120 Vac
N/A 51304074-100| Cabinet Fan Assembly, 120 Vac
N/A 51109516-100| Fan Assembly Cable—3 meters
MU-FAN511 Cabinet Fan Assembly with alarm, 240 Vac
N/A 51303940-200 | Cabinet Fan Assembly with alarm, 240 Vac
N/A 51109516-100| Fan Assembly Cable—3 meters
MU-FAN611 Cabinet Fan Assembly with alarm, 120 Vac
N/A 51304074-100 | Cabinet Fan Assembly with alarm, 120 Vac
N/A 51109516-100| Fan Assembly Cable—3 meters
Continued on next page
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54 Division 2 (Zone 2) Wiring, continued

Cable size and load To ensure that the circuits are incapable of igniting a flammable atmosphere,
parameters the size of cable and load parameters must be controlled. The maximum

valuesare givenin Table 5-3.

Table5-3 FTA Cable and Load Parameters

Parameter Maximum Value
FTA Model Number (MU- or MC-) TAILO2 TAIHO2 TDID12 TAOX02 | TPIX12
TAILO3 TAIHO3 TDID52 TAOX12 | TPIX52
TAMRO2 | TAIH12 TDID72 TAOX52
TAMRO3 | TAIH13
TAMTO2 | TAIH52
TAMTO3 | TAIH53
TAMT12 | TSTX03
TAMT13 | TSTX13
TSTX53
Voc*—Maximum Open Circuit Voltage 9 vdc 26 Vdc 30 Vdc 26 Vdc 26 Vdc
Isc*—Maximum Short Circuit Current 0.3 mA 186 mA 152 mA 22 mA 63 mA
Ca—Maximum Allowable Connected Cable | 15 pF 0.4 pF 025 pF | 0.4 pF 0.4 pF
Capacitance
Lag—Maximum Allowable Cable Inductance 1H 2.3 mH 3 mH 130 mH 17 mH
Ch—Maximum Allowable Connected 15 pF 0.4 pF 025 pF | 0.4 pF 0.4 pF
Capacitance (Cable + Load)
Ln—Maximum Allowable Connected 1H 150 mH 400 mH 130 mH 17 mH
Inductance (Cable + Load)
* Controlled by the Process Manager and Advanced Process Manager design.
ATTENTION ATTENTION—Thedatain Table 5-3 is controlled by the Honeywell

drawing 51109499 and cannot be changed without the approval of Factory

Mutual.
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5.5 Process Control Wiring Current Limiting

Current limiting

Current limiting resistor
value

To avoid ignition of hazardous process materials, the self-powered FTA
circuits in the Process Manager or Advanced Process Manager include a
certain level of current limiting in the conductors that interface the process.
The limiting preventsignition by the opening, shorting, or grounding of the
process circuits. The current limiting resistors are shown inthe FTA
schematics in the Process Manager 1/0 Installation manual.

Theresistor value is selected to ensure a worst-case short circuit current in
the hazardous area of lessthan 150 mA for normal operating equipment. In
NFPA publication #493, Intrinsically Safe Apparatus for Usein Division 1
Hazardous Locations, 150 mA from a 24 Vdc source isthe ignition
threshold in aresistive circuit for gasesin Groups A through D. The NEC
permits the use of ordinary location switches, buttons, wiring and
enclosuresin Division 2 areas as long as the currents and voltages are
limited to these values. Division 1 processes usually require zener barriers
or explosion proof conduit.
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Section 6 — Corrosion Protection Planning

6.1 Overview
Section contents The topics covered in this section are:
Topic See Page
6.1 OVBIVIBW. ..ttt et e e e e et e e et e e et e eean s 103
6.2 Model NUMDEIS .....cuii e 106
Introduction Corrosion isone of the leading causes of e ectronic printed-circuit assembly

board failure in harsh environments. Conformal coating of the assembly’s
printed circuits and components provides an answer for the problem.
Conformal coated assemblies are completely covered with athin layer of a
specia plastic materia that isresistant to the corrosive effects of humidity
and most chemical gases.

G3rating All coated assemblies can withstand the effects of a G3 (harsh) rated
environment. Uncoated boards are rated for mild (G1) environments. This
harsh environment is defined by ANSI/ISA-S71.04-1985, “ Environmental
Conditions for Process Measurement and Control Systems:. Airborne
Contaminates.”

Continued on next page
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6.1 Overview, continued

Environmental Table 6-1 defines the environmental harshness levelsfor airborne
harshness levels contaminates.
Table6-1 Harsh Environment Definitions from ANSI/ISA-S71.04-1985
Severity Level Gl G2 G3 Gx
(Mild) (Moderate) (Harsh) (Severe)
Copper Reactivity Level <300 <1000 <2000 >2000
(Angstroms/month)
Contaminant Gas Concentration (Parts/Billion)
Group A H2S <3 <10 <50 >50
SO2, SO3 <10 <100 <300 >300
Clo <1 <2 <10 =10
NOx <50 <125 <1250 >1250
Group B HF <1 <2 <10 210
NH3 <500 <10,000 <25,000 225,000
03 <2 <25 <100 >100
Gas concentrations Gas concentrations are for reference only and are believed to approximate

the reactivity levels assuming relative humidity isless than 50%. For each
10% increase in relative humidity above 50%, or changein relative
humidity by greater than 6%/hour, the severity level can be expected to
increase by one level.

Continued on next page
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6.1 Overview, continued

Conformal coating
symbol

Harsh Environment
Enclosure

Conformal-coated assemblies can be easily identified by a distinctive
symbol located on the assembly. The symbol consistsof a“C” that is
surrounded by asolid diamond. The diamond universally symbolizes
hardness. The symbol isintended to represent the hardened protection
against harsh environments that conformal coating provides. Figure 6-1
illustrates the symbol on the faceplate of an Analog Output 10P.

Figure 6-1 Conformal Coating Symbol

]
7 ) Power
L O Status
A4 Analog
Output

/ 52574

For those users who want to locate their |OPs closer to the process and
outside the control room in a severe environment, another level of
protection isrequired. Honeywell offers the availability of aharsh
environment |OP enclosure that is capable of withstanding a Gx-rated
atmosphere. The product includes a sealed NEMA 4x stainless steel
enclosure, aspecial 7-Slot card file with fansfor air circulation to house
conformal-coated IOP and 1/0O Link Extender cards, and a 24 \VVdc Power
System that uses components found in the PM/APM AC Only Power
System. Thereisno active external cooling required for external ambient
temperatures of up to 60°C. The IOPs interface with the PMM(s) or
APMM(s) in the control room by fiber optic I/O Link Extender. Standard
IOPto FTA cablesthat are enclosed in sealed conduit provide the IOP to
associated FTA interface. The FTAsare mounted in sealed NEMA 4x
stainless steel enclosures that are provided by the user.
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6.2 Model Numbers

Model numbers Model numbers for conformal-coated assemblies and upgrade kits are
identified by a“MC” prefix, instead of the normal “MU” prefix for a
noncoated assembly. An example would be a conformal-coated Low Level
Analog Input IOP. Its model number is MC-PAILO2. The model number
of the noncoated version of the IOP is MU-PAILO2.

ATTENTION—The High Level Analog Input and Analog Output IOPs are
available only as conformal-coated assemblies. There are no noncoated

versions available. The model numbers are MC-PAIHO3 and
MC-PAOXO03, respectively.

Assembly numbers Typically, the part number’ s tab for a conformal-coated assembly has the
format “x5x”or “x7x,” where “x” can be any number, 1 through 9. This
provides a standard method of identifying conformal-coated assemblies.

Continued on next page
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6.2

Conformal coated

model list

Table 6-2

Model Numbers, continued

Table 6-2 isalist of conformal-coated Process Manager and Advanced
Process Manager assemblies.

Conformal Coated Assembly Model Numbers

Model Number Non CE Compliant Description
CE Compliant Part Number
Part Number
I0Ps
MC-PAIHO3 N/A 51304754-150| High Level Analog Input (HLAI)
MC-PAILO2 N/A 51304481-150| Low level Analog Input (LLAI)
MC-PAOX03 51304672-125 | 51309152-175 | Analog Output (AO)
MC-PAQY?22 N/A 80363969-150 | Analog Output (AO)
MC-PDIS11 N/A 51304690-150 | Digital Input Sequence of Events (DI)
MC-PDIX02 N/A 51304485-150 | Digital Input (DI)
MC-PDIY22 N/A 80363972-150 | Digital Input (DI)
MC-PDOX02 N/A 51304487-150 | Digital Output (DO)
MC-PDOY22 N/A 80363975-150 | Digital Output (DO)
MC-PLAMO2 N/A 51304362-150 | Low Level Multiplexer Analog Input (LLMux)
MC-PPIX02 N/A 51304386-150 | Pulse Input (PI)
MC-PSDX02 N/A 51304362-250 | Serial Device Interface (SDI)
MC-PSIM11 N/A 51304362-350 | Serial Interface (SI)
MC-PSTX02 51304516-150 N/A Smart Transmitter Interface (STI)
MC-PSTX03 N/A 51304516-250| Smart Transmitter Interface Multivariable (STIM)

Standard FTAs

MC-TAIL02 51304437-150 N/A Low Level Analog Input with compression terminals
MC-TAMRO02 51304477-150 N/A LLMux Analog Input RTD with compression terminals
MC-TAMRO3 N/A 51309218-175 | LLMux Analog Input RTD with compression terminals
MC-TAMTO02 51401491-150 N/A LLMux Analog Input TC with compression terminals
MC-TAMTO03 N/A 51301491-175 | LLMux Analog Input TC with compression terminals
MC-TAMT12 51401573-150 N/A LLMux Analog Input TC with remote CJR, comp term
MC-TAMT13 N/A 51301573-175| LLMux Analog Input TC with remote CJR, comp term
Continued on next page
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6.2

Model Numbers, continued

Conformal coated
model list, continued

Table 6-2

Conformal Coated Assembly Model Numbers, Continued

Model Number

Non
CE Compliant
Part Number

CE Compliant
Part Number

Description

Standard FTAs

, continued

MC-TAIH02 51304453-150 N/A High Level Analog Input/STI with compression term
MC-TAIHO3 N/A 51309136-175 | High Level Analog Input with compression terminals
MC-TAIH12 51304337-150 N/A High Level Analog Input/STI with compression term
MC-TAIH13 N/A 51309138-175| High Level Analog Input with compression terminals
MC-TAIH22 80366195-150 N/A High Level Analog Input with compression terminals
MC-TAIH23 N/A 80366195-175 | High Level Analog Input with compression terminals
MC-TAIH52 51304337-250 N/A High Level Analog Input/STI with screw terminals
MC-TAIH53 N/A 51309138-275 | High Level Analog Input with screw terminals
MC-TAIH62 80366192-150 N/A High Level Analog Input/STI with screw terminals
MC-TSTX03 N/A 51309140-175| Smart Transmitter Interface with Compression Term
MC-TSTX13 N/A 51309142-175| Smart Transmitter Interface with Compression Term
MC-TSTX53 N/A 51309142-275 | Smart Transmitter Interface with Screw Terminals
MC-TAOX02 51304476-150| 51304476-175| Analog Output with compression terminals
MC-TAOX12 51304335-150| 51304335-175| Analog Output with compression terminals
MC-TAOX52 51304335-250| 51304335-275 | Analog Output with screw terminals
MC-TAOY?22 80366177-150| 80366177-175| Analog Output with compression terminals
MC-TAOY23 80366177-250| 80366177-275| Analog Output with compression terminals
MC-TAOQOY52 80364007-150| 80364007-175 | Analog Output with screw terminals
MC-TAOY53 80364007-250| 80364007-275 | Analog Output with screw terminals
MC-TDID12 51304441-150| 51304441-175| 24 Vdc Digital Input with compression terminals
MC-TDID52 51304441-250| 51304441-275| 24 Vdc Digital Input with fixed-screw terminals
MC-TDID72 51303928-150 N/A 24 Vdc Digital Input with removable-screw terminals
MC-TDIY22 80366180-150| 80366180-175| 24 Vdc Digital Input with compression terminals
MC-TDIY62 80366180-250| 80366180-275| 24 Vdc Digital Input with fixed-screw terminals
Continued on next page
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6.2

Model Numbers, continued

Conformal coated
model list, continued

Table 6-2

Conformal Coated Assembly Model Numbers, Continued

Model Number

Non
CE Compliant
Part Number

CE Compliant
Part Number

Description

Standard FTAs

, continued

MC-TDPR02 51304425-150| 51304425-175 | Digital Input Power Distribution Assembly
MC-TDIA12 51304439-150| 51304439-175| 120 Vac Digital Input with compression terminals
MC-TDIA52 51304439-250| 51304439-275 | 120 Vac Digital Input with fixed-screw terminals
MC-TDIA72 51303930-150 N/A 120 Vac Digital Input with removable-screw terminals
MC-TDIA22 51304431-150| 51304431-175| 240 Vac Digital Input with compression terminals
MC-TDIA62 51304431-250| 51304431-275 | 240 Vac Digital Input with fixed-screw terminals
MC-TDOA13 51304648-150| 51304648-175| 120/240 Vac Solid-State Digital Output w/comp term
MC-TDOA53 51304648-250| 51304648-275| 120/240 Vac Solid-State Digital Output w/screw term
MC-TDON12 51304446-150 N/A 24 Vdc Nonisolated Digital Output with comp term
MC-TDON52 51304446-250 N/A 24 Vdc Nonisolated Digital Output with screw term
MC-TDOY?22 80366183-150| 80366183-175| 24 Vdc Isolated Digital Output with compression term
MC-TDOY62 80364013-150| 80364013-175| 24 Vdc Isolated Digital Output with screw terminals
MC-TDOD13 51304650-150 N/A 3-30 Vdc Digital Output with compression terminals
MC-TDOD14 N/A 51309153-175| 3-30 Vdc Digital Output with compression terminals
MC-TDOD53 51304650-250 N/A 3-30 Vdc Digital Output with screw terminals
MC-TDOD54 N/A 51309153-275 | 3-30 Vdc Digital Output with screw terminals
MC-TDOD22 51304428-150 N/A 31-200 Vdc Digital Output with compression terminals
MC-TDOD23 N/A 51309154-175| 31-200 Vdc Digital Output with compression terminals
MC-TDOD62 51304428-250 N/A 31-200 Vdc Digital Output with screw terminals
MC-TDODG63 N/A 51309154-275| 31-200 Vdc Digital Output with screw terminals
MC-TDOR12 51304443-150| 51309148-175| 120 Vac/125 Vdc Relay Digital Output with comp term
MC-TDOR52 51304443-250| 51309148-275| 120 Vac/125 Vdc Relay Digital Output with screw term
MC-TDOR22 51304427-150| 51309150-175| 240 Vac/125 Vdc Relay Digital Output with comp term
MC-TDOR62 51304427-250| 51309150-275| 240 Vac/125 Vdc Relay Digital Output with screw term
Continued on next page
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6.2

Model Numbers, continued

Conformal coated
model list, continued

Table 6-2

Conformal Coated Assembly Model Numbers, Continued

Model Number

Non
CE Compliant
Part Number

CE Compliant
Part Number

Description

Standard FTAs

, continued

MC-TDOY23 80366189-150| 80366189-175| 240 Vac/125 Vdc Relay Digital Output with comp term
MC-TDOY63 80366185-150| 80366185-175| 240 Vac/125 Vdc Relay Digital Output with screw term
MC-TPIX12 51304084-150| 51304084-175 | Pulse Input with compression terminals

MC-TPIX52 51304084-250| 51304084-275 | Pulse Input with screw terminals

MC-TSDMO02 | 51303932-252 N/A Serial Device Interface—Manual/Auto Station
MC-TSDT02 51303932-251 N/A Serial Device Interface—Toledo Weigh Cell
MC-TSDUO02 51303932-253 N/A Serial Device Interface—UDC 6000 Modbus
MC-TSIA12 51303932-453 | 51303932-478 | Serial Interface—Allen-Bradley

MC-TSIM12 51303932-451| 51303932-476| Serial Interface—Modbus EIA-232

MC-TLPAO2 51304467-150| 51309204-175 | Power Adapter

Galvanically Isolated FTAs

MC-GAIH12 51304636-150 N/A High Level Analog Input with compression terminals
MC-GAIH13 51304718-150| 51304718-175| High Level Analog Input/STI with compression term
MC-GAIH14 51304730-150| 51304730-175| High Level Analog Input/STI with compression term
MC-GAIH22 51304748-150| 51304748-175| High Level Analog Input with compression terminals
MC-GAIH82 51304636-350 N/A High Level Analog Input with crimp terminals
MC-GAIH83 51304718-350| 51304718-375| High Level Analog Input/STI with crimp terminals
MC-GAIH84 51304730-350| 51304730-375 | High Level Analog Input/STI with crimp terminals
MC-GAIH92 51304748-350| 51304748-375 | High Level Analog Input with crimp terminals
MC-GAOX02 51304638-150| 51304638-175| Nonredundant Analog Output with compression term
MC-GAOX12 51304638-250| 51304638-275 | Redundant Analog Output with compression terminal
MC-GAOX72 51304638-350| 51304638-375 | Nonredundant Analog Output with crimp terminals
MC-GAOX82 | 51304638-750| 51304638-775| Redundant Analog Output with crimp terminals
Continued on next page
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6.2

Model Numbers, continued

Conformal coated
model list, continued

Table 6-2

Conformal Coated Assembly Model Numbers, Continued

Model Number

Non
CE Compliant
Part Number

CE Compliant
Part Number

Description

Galvanically Iso

lated FTAS, continued

MC-GDID12

51304640-150

51304640-175

Digital Input with compression terminals

MC-GDID13

51304728-150

51304728-175

Digital Input with compression terminals

MC-GDID82

51304640-350

51304640-375

Digital Input with crimp terminals

MC-GDID83

51304728-350

51304728-375

Digital Input with crimp terminals

MC-GDOD12

51304642-150

51304642-175

24 Vdc Digital Output with compression terminals

MC-GDOD82

51304642-350

51304642-375

24 Vdc Digital Output with crimp terminals

MC-GDOL12

51304736-150

51304736-175

24 Vdc Digital Output with compression terminals

MC-GDOL82

51304736-350

51304736-375

24 Vdc Digital Output with crimp terminals

MC-GLFDO2

51304732-150

51304732-175

Combiner Panel

MC-GMARS2

51304646-150

51309156-175

Marshalling Panel

MC-GPRD02

51304644-150

51304644-175

Power Distribution Assembly

I/0 Link Extender

MC-IOLM02 Standard 1/O Link Extender—Local Card File
N/A 51304419-150 | Standard I/O Link Extender Card
N/A 51201557-350 | Standard I/O Link Extender Coupler
MC-10LX02 Standard I/O Link Extender—Remote Card File
N/A 51304419-150 | Standard I/O Link Extender Card
N/A 51201557-150 | Standard I/O Link Extender Coupler
MC-ILDX03 Long Distance I/O Link Extender
N/A 51304532-150| Long Distance 1/O Link Extender Card
N/A 51309208-150| Long Distance I/O Link Extender Coupler
Continued on next page
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6.2

Conformal coated

Model Numbers, continued

model list, continued

Table 6-2

Conformal Coated Assembly Model Numbers, Continued

Model Number Non CE Compliant Description

CE Compliant Part Number

Part Number
Card Files
MC-PMFR02 51401548-150 N/A Card File Assembly for 2 PMMs or APMMs and 5 I0Ps
MC-PMFX02 51401547-150 N/A Card File Assembly for 1 PMM or APMM and 10 IOPs
MC-IOFX02 51401608-150 N/A Card File Assembly for 15 IOPs
MC-PMFRO03 N/A 51404212-150 | Card File Assembly for 2 PMMs or APMMs and 5 I0OPs
MC-PMFX03 N/A 51404211-150 | Card File Assembly for 1 PMM or APMM and 10 IOPs
MC-IOFX03 N/A 51404210-150 | Card File Assembly for 15 IOPs

PMM Card Sets

MC-PMMX02 Nonredundant PMM Card Set
51304685-250 N/A Communication Card
51303979-450 N/A I/O Link Interface Card
51304518-250 N/A Control Card
51304163-350 N/A Modem Card
51304260-350 N/A Redundancy Driver Card
MC-PMMRO02 Redundant PMM Card Set
51304685-250 N/A Communication Card
51303979-450 N/A I/O Link Interface Card
51303982-450 N/A Control Card
51304163-350 N/A Modem Card
51304501-150 N/A Redundancy Driver Card
Continued on next page
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6.2 Model Numbers, continued

Conformal coated
model list, continued

Table 6-2 Conformal Coated Assembly Model Numbers, Continued
Model Number Non CE Compliant Description
CE Compliant Part Number
Part Number
APMM Card Sets
MC-APMS01 Nonredundant APMM Card Set
N/A 51304685-150 | Communication Card
N/A 51303979-550 | I/O Link Interface Card
N/A 51304518-150 | Control Card
N/A 51304493-250 | Modem Card
N/A 51304190-350 | Jumper Card
MC-APMRO1 Redundant APMM Card Set
N/A 51304685-150 | Advanced Communication Card
N/A 51303979-550 | Advanced I/O Link Interface Card
N/A 51304518-150 | Advanced Control Card
N/A 51304493-250 | Modem Card
N/A 51304190-350 | Jumper Card
Continued on next page
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6.2

Conformal coated

Model Numbers, continued

model list, continued

Table 6-2

Conformal Coated Assembly Model Numbers, Continued

Model Number

Non
CE Compliant
Part Number

CE Compliant
Part Number

Description

Power System

MC-PSSX03 N/A 51401217-450 | Power System, single Power Supply Module
MC-PSSX04 N/A 51404174-175 | Power System, single Power Supply Module
MC-PSRX03 N/A 51401217-550 | Power System, redundant Power Supply Modules
MC-PSRX04 N/A 51404174-275 | Power System, redundant Power Supply Modules
MC-PSRBO03 N/A 51401217-650| Power System, redundant PSMs with Battery Pack
MC-PSRB04 N/A 51404174-375 | Power System, redundant PSMs with Battery Pack
MC-PAS121 51401140-150 N/A AC Only Power System, single PSM, 115 Vac 16 A
MC-PAR121 51401140-250 N/A AC Only Power System, redund PSMs, 115 Vac 16 A
MC-PAS221 51401140-350 N/A AC Only Power System, single PSM, 230 Vac 16 A
MC-PAR221 51401140-450 N/A AC Only Power System, redund PSMs, 230 Vac 16 A
MC-PAS111 51401140-550 N/A AC Only Power System, single PSM, 115 Vac 8 A
MC-PAR111 51401140-650 N/A AC Only Power System, redund PSMs, 115 Vac 8 A
MC-PAS211 51401140-750 N/A AC Only Power System, single PSM, 230 Vac 8 A
MC-PAR211 51401140-850 N/A AC Only Power System, redund PSMs, 230 Vac 8 A
Standby Manual Devices

MC-SMAC02 | 51401277-200 N/A Analog Output Standby Manual Device w/case, cable
MC-SMDC02 | 51304526-100 N/A Digital Output Standby Manual Device w/case, cable
MC-SMDX02 51304527-100 N/A Digital Output Standby Manual Device with cable

Cabinet Fan Assemblies

MC-FAN511 Cabinet Fan Assembly with alarm, 240 Vac
N/A 51303940-250 | Cabinet Fan Assembly with alarm, 240 Vac
MC-FAN611 Cabinet Fan Assembly with alarm, 120 Vac
N/A 51303940-150 | Cabinet Fan Assembly with alarm, 120 Vac

114 PM/APM Planning 3/96



6.2 Model Numbers, continued

Conformal coated
model list, continued

Table 6-2

Conformal Coated Assembly Model Numbers, Continued

Model Number

Non
CE Compliant
Part Number

CE Compliant
Part Number

Description

Miscellaneous

MC-CBSS01 NEMA 4x Stainless Steel Enclosure
(.6 MW x.5m D x .6 mH) with Left 7-Slot card file
MC-CBSS02 NEMA 4x Stainless Steel Enclosure
(.6 MW x .5 m D x .6 m H) with Right 7-Slot card file
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Section 7 - CE Compliance

7.1 Overview

Section contents

The topics covered in this section are:

Topic See Page
7.1 (@Y= AV 1S/ 117
7.2 Card FlES e e 118
7.3 F AN 1YY =T [ 119
7.4 (@] 119
7.5 e I A 122
7.6 VO I I g1 S (=] Lo [ 130
7.7 IOPtO FTA CADIES ... e e 131
7.8 POWEE CaAbBIES.....e e 132
7.9 /O Link Interface Cables........c.ooiiviiiiiiiiii e 133
7.10 UCN TrunK Cable TapsS....ccuuieeeiieiieiiieee e e e e e e e e e e e ean e eeees 134
7.11 (OF=1 o[ [=] =3P 136

Introduction

Hardware differences

CE Compliant hardware
identification

Master Reference
Ground

In an effort to meet CE Compliance directives, card files, Advanced Process
Manager Module (APMM) cards, Field Termination Assemblies (FTAS),
Power Systems, and cables, namely IOP to FTA cables, power cables, and
I/0 Link Interface cables, are available and identified either by the model
number or by the assembly part number.

Where applicable, this section describes general differences between the CE
Compliant hardware and non-CE Compliant hardware.

Also discussed are the hardware combinations and rules that must be
considered for CE Compliance.

Finally, where applicable, each subsection that is devoted to a particular
type of hardware identifies the CE Compliant and the non-CE Compliant
hardware.

The use of aMaster Reference Ground (MRG), which is separate from
Safety Ground, is not acceptable for a CE Compliant installation.
Referencesto Master Reference Ground must be ignored and asingle
Safety Ground must be substituted.

CE Compliant Only recommended CE Compliant hardware, cabling, and practices must be

installation considered for a CE Compliant installation. Install only a single-ground
system.
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7.2 Card Files

Introduction

FTA connector ground
panel

UCN connector shield
enclosure

Rear backplane shield
panel

IOP to FTA cables

Model list

All three card file types are available as CE Compliant. The CE Compliant
models have four unique features. They are

* Filtered backplane |OP connectors
* AnIOP connector ground panel

* A UCN connector shield enclosure
* A rear backplane shield

The backplane ground panel provides a ground plane for the body of the
|OP connectors. The body of the connector in turn provides ground for the
IOPto FTA cable shield when mated with the |OP connector.

The UCN connector shield surrounds the UCN connectors to provide EMI
protection.

Like the UCN connector shield enclosure, the backplane shield panel
provides EMI protection at the back of the backplane.

Both the model MU-KFTAxx and MU-KFTSxx IOP to FTA cables can be
used with both the CE Compliant and non-CE Compliant card files;
however, only the CE Compliant card file models and the model
MU-KFTSxx IOP to FTA cables together are acceptable as CE Compliant.

Table 7-1 lists the model numbers of the CE Compliant non-conformally
coated and conformally coated card files. All models are available without
conformal coating (MU) and with conformal coating (MC).

Table 7-1 Card Files

Card File Description Non-Conformally Coated Conformally Coated
Model Number Model Number
IOP MU-IOFX03 MC-IOFX03
Single PMM/APMM MU-PMFX03 MC-PMFX03
Redundant PMMs/APMMs MU-PMFRO3 MC-PMFRO03
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7.3 APMM Cards

Introduction

Conformal coating

7.4 IOPs

Introduction

Conformal coating

The Advanced Process Manager Module (APMM) card set is CE
Compliant.

The APMM card st is available with and without conformal coating.

Only the model MU-PAOX03 (MC-PAOX03) Anaog Output IOPis
availablein a CE Compliant and non-CE Compliant version. All other IOP
models are CE Compliant only.

All |OP cards are available with and without conformal coating.

Continued on next page
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7.4 IOPSs, continued

Nonconformally coated — Table 7-2 lists the model numbers of the CE Compliant and non-CE
IOPs Compliant |OP cards that are not conformal coated. Model numbers and
part numbers identify the assemblies.

Table 7-2 |OPs — Nonconformally Coated

Description Model Number Non-CE Compliant CE Compliant

Part Number Part Number
LLAI MU-PAILO2 N/A 51304481-100
LLMux MU-PLAMO2 N/A 51304362-100
HLAI MU-PAIHO3 N/A 51304754-100
STI MU-PSTX02 N/A 51304516-100
STIM MU-PSTX03 N/A 51304516-200
AO MU-PAOX03 51304672-100 51309152-125
AO MU-PAQY22 N/A 80363969-100
DI MU-PDIX02 N/A 51304485-100
DI MU-PDIY22 N/A 80363972-100
DISOE MU-PDIS11 N/A 51304690-100
DO MU-PDOX02 N/A 51304487-100
DO MU-PDOY22 N/A 80363975-100
Pl MU-PPIX02 N/A 51304386-100
SDI MU-PSDX02 N/A 51304362-200
Sl MU-PSIM11 N/A 51304362-300

Continued on next page
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7.4 IOPSs, continued

Conformally coated

IOPs

Table 7-3 lists the model numbers of the CE Compliant and non-CE
Compliant |OP cardsthat are conformally coated. Model numbers and part
numbers identify the assemblies.

Table 7-3 |OPs— Conformally Coated
IOP Type Model Number Non-CE Compliant CE Compliant
Part Number Part Number
LLAI MC-PAILO2 N/A 51304481-150
LLMux MC-PLAMO02 N/A 51304362-150
HLAI MC-PAIHO3 N/A 51304754-150
STI MC-PSTX02 N/A 51304516-150
STIM MC-PSTX03 N/A 51304516-250
AO MC-PAOX03 51304672-150 51309152-175
AO MC-PAOY22 N/A 80363969-150
DI MC-PDIX02 N/A 51304485-150
DI MC-PDIY22 N/A 80363972-150
DISOE MC-PDIS11 N/A 51304690-150
DO MC-PDOX02 N/A 51304487-150
DO MC-PDOY22 N/A 80363975-150
Pl MC-PPIX02 N/A 51304386-150
SDI MC-PSDX02 N/A 51304362-250
Sl MC-PSIM11 N/A 51304362-350
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7.5 FTAs

Introduction

Conformal coating

Nonconformally coated
FTAs

Many types of FTAs are available as CE Compliant. Some are identified by
amodel number that is different than the model number for the non-CE
Compliant FTA. Other CE Compliant FTA types have the same model
number as the non-CE Compliant FTA, but are generally identified by the

tab number of the part number that endsin “25.”

The CE Compliant FTAs feature filtered connectors to interface the CE

Compliant model MU-KFTSxx IOP to FTA cable(s).

All FTAs are available with and without conformal coating.

Table 7-4 isalist of CE Compliant and non-CE Compliant FTAsthat are
not conformally coated. Model numbers and part numbers identify the

assemblies.
Table 7-4 Field Termination Assemblies— Nonconformally Coated
Description Model Number Non-CE Compliant CE Compliant
Part Number Part Number
LLAI MU-TAILO2 51304437-100 N/A
LLMux RTD MU-TAMRO02 51304477-100 N/A
LLMux RTD MU-TAMRO3 N/A 51309218-125
LLMux TC MU-TAMTO02 51401491-100 N/A
LLMux TC MU-TAMTO3 N/A 51309223-125
LLMux TC Remote MU-TAMT12 51401573-100 N/A
LLMux TC Remote MU-TAMT13 N/A 51309213-125
HLAI/STI MU-TAIHO2 51304453-100 N/A
HLAI/STI MU-TAIH12 51304337-100 N/A
HLAI/STI MU-TAIH22 80366195-100 N/A
HLAI/STI MU-TAIH52 51304337-200 N/A
HLAI/STI MU-TAIH62 80366192-100 N/A
HLAI MU-TAIHO3 N/A 51309136-125
HLAI MU-TAIH13 N/A 51309138-125
HLAI MU-TAIH23 N/A 80366195-125
HLAI MU-TAIH53 N/A 51309138-225
Continued on next page
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7.5 FTAS, continued

Nonconformally coated
FTASs, continued

Table7-4 Field Termination Assemblies—Nonconformally Coated, Continued
Description Model Number Non-CE Compliant CE Compliant
Part Number Part Number

STI MU-TSTX03 N/A 51309136-125
STI MU-TSTX13 N/A 51309138-125
STI MU-TSTX53 N/A 51309138-225
AO MU-TAOX02 51304476-100 51304476-125
AO MU-TAOX12 51304335-100 51304335-125
AO MU-TAOX52 51304335-200 51304335-225
AO MU-TAQOY22 80366177-100 80366481-125
AO MU-TAOY23 80366177-200 N/A

AO MU-TAQOY52 80364007-100 80366484-125
AO MU-TAQOY53 80364007-200 N/A

24 Vdc DI MU-TDID12 51304441-100 51304441-125
24 Vdc DI MU-TDID52 51304441-200 51304441-225
24 Vdc DI MU-TDID72 51303928-100 N/A

24 Vdc DI MU-TDIY?22 80366180-100 80366180-125
24 Vdc DI MU-TDIY62 80364010-100 80364010-125
120 Vac DI MU-TDIA12 51304439-100 51304439-125
120 Vac DI MU-TDIA52 51304439-200 51304439-225
120 Vac DI MU-TDIA72 51303930-100 N/A

240 Vac DI MU-TDIA22 51304431-100 51304431-125
240 Vac DI MU-TDIAG2 51304431-200 51304431-225
24 Vdc Nonisolated DO MU-TDON12 51304446-100 N/A

24 Vdc Nonisolated DO MU-TDON52 51304446-200 N/A

24 Vdc Isolated DO MU-TDOY22 80366183-100 80366183-125
24 Vdc Isolated DO MU-TDOY62 80364013-100 80364013-125

Continued on next page
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7.5 FTAS, continued

Nonconformally coated
FTAs, continued

Table7-4 Field Termination Assemblies—Nonconformally Coated, Continued
Description Model Number Non-CE Compliant CE Compliant
Part Number Part Number
3-30 Vdc SS DO MU-TDOD12 51304423-100 N/A
3-30 Vdc SS DO MU-TDOD13 51304650-100 N/A
3-30 Vdc SS DO MU-TDOD14 N/A 51309153-125
3-30 vdc SS DO MU-TDOD52 51304423-200 N/A
3-30 Vdc SS DO MU-TDODS53 51304650-200 N/A
3-30 vdc SS DO MU-TDOD54 N/A 51309153-225
31-200 Vac SS DO MU-TDOD22 51304428-100 N/A
31-200 Vac SS DO MU-TDOD23 N/A 51309154-125
31-200 Vac SS DO MU-TDOD62 51304428-200 N/A
31-200 Vac SS DO MU-TDODG63 N/A 51309154-225
120/240 Vac SS DO MU-TDOA12 51304408-100 N/A
120/240 Vac SS DO MU-TDOA13 51304648-100 51304648-125
120/240 Vac SS DO MU-TDOA52 51304408-200 N/A
120/240 Vac SS DO MU-TDOAS53 51304648-200 51304648-225
120 Vac/125 Vdc Relay DO MU-TDOR12 51304443-100 51309148-125
120 Vac/125 Vdc Relay DO MU-TDOR52 51304443-200 51309148-225
240 Vac/125 Vdc Relay DO MU-TDOR22 51304427-100 51309150-125
240 Vac/125 Vdc Relay DO MU-TDORG62 51304427-200 51309150-225
240 Vac/125 Vdc Relay DO MU-TDOY23 80366189-100 80366189-125
240 Vac/125 Vdc Relay DO MU-TDOY63 80366185-100 80366185-125
Pl MU-TPIX12 51304084-100 51304084-125
PI MU-TPIX52 51304084-200 51304084-225
Continued on next page
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7.5 FTAS, continued

Nonconformally coated
FTASs, continued

Table 7-4 Field Termination Assemblies—Nonconformally Coated, Continued
Description Model Number Non-CE Compliant CE Compliant
Part Number Part Number

SDI — Toledo MU-TSDTO02 51303932-201 N/A

SDI — Manual/Auto MU-TSDMO02 51303932-202 N/A

SDI — Toledo MU-TSDUO02 51303932-203 N/A

S| — Modbus MU-TSIM12 51303932-401 51303932-426
Sl — Allen-Bradley MU-TSIA12 51303932-403 51303932-428
Power Adapter MU-TLPAO2 51304467-100 51309204-125
DI Power Dist Assembly MU-TPRDO02 51304425-100 51304425-125
Gl Power Dist Assembly MU-GPRDO02 51304644-100 51304644-125
Gl HLAI/STI MU-GAIH13 51304718-100 51304718-125
Gl HLAI/STI MU-GAIH14 51304730-100 51304730-125
Gl HLAI/STI MU-GAIH82 51304718-300 51304718-325
Gl HLAI/STI MU-GAIH83 51304718-300 51304718-325
Gl HLAI/STI MU-GAIH84 51304730-300 51304730-325
Gl AO MU-GAOX12 51304638-500 51304638-525
GIAO MU-GAOX72 51304638-300 51304638-325
GI AO MU-GAOX82 51304638-700 51304638-725
Gl 24 Vdc DI MU-GDID12 51304640-100 51304640-125
Gl 24 VVdc DI MU-GDID13 51304728-100 51304728-125
Gl 24 Vdc DI MU-GDID82 51304640-300 51304640-325
Gl 24 vdc DI MU-GDID83 51304728-300 51304728-325
Gl 24 vdc DO MU-GDOD12 51304642-100 51304642-125
Gl 24 vdc DO MU-GDOD82 51304642-300 51304642-325
Gl DO with LFD MU-GDOL12 51304736-100 51304736-125
GI DO with LFD MU-GDOL82 51304736-300 51304736-325
Gl Combiner Panel MU-GLFD02 51304732-100 51304732-125
Gl Marshalling Panel MU-GMAR52 51304646-100 51309156-125

Continued on next page
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7.5 FTAS, continued

Conformally coated Table7-5isalist of CE Compliant and non-CE Compliant FTAsthat are

FTAs conformally coated. Model numbers and part numbers identify the
assemblies.
Table 7-5 Field Termination Assemblies—Conformally Coated
Description Model Number Non-CE Compliant CE Compliant
Part Number Part Number
LLAI MC-TAILO2 51304437-150 N/A
LLMux RTD MC-TAMRO2 51304477-150 N/A
LLMux RTD MC-TAMRO3 N/A 51309218-175
LLMux TC MC-TAMTO02 51401491-150 N/A
LLMux TC MC-TAMTO3 N/A 51309223-175
LLMux TC Remote MC-TAMT12 51401573-150 N/A
LLMux TC Remote MC-TAMT13 N/A 51309213-175
HLAI/STI MC-TAIH02 51304453-150 N/A
HLAI/STI MC-TAIH12 51304337-150 N/A
HLAI/STI MC-TAIH22 80366195-150 N/A
HLAI/STI MC-TAIH52 51304337-250 N/A
HLAI/STI MC-TAIH62 80366192-150 N/A
HLAI MC-TAIHO03 N/A 51309136-175
HLAI MC-TAIH13 N/A 51309138-175
HLAI MC-TAIH23 N/A 80366195-175
HLAI MC-TAIH53 N/A 51309138-275
STI MC-TSTX03 N/A 51309136-175
STI MC-TSTX13 N/A 51309138-175
STI MC-TSTX53 N/A 51309138-275

Continued on next page
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7.5

FTAS, continued

Conformally coated
FTASs, continued

Table7-5 Field Termination Assemblies—Conformally Coated, Continued
Description Model Number Non-CE Compliant CE Compliant
Part Number Part Number

AO MC-TAOX02 51304476-150 51304476-175
AO MC-TAOX12 51304335-150 51304335-175
AO MC-TAOX52 51304335-250 51304335-275
AO MC-TAOQOY22 80366177-150 80366481-175
AO MC-TAOY23 80366177-250 N/A

AO MC-TAQOY52 80364007-150 80366484-175
AO MC-TAQOY53 80364007-250 N/A

24 Vdc DI MC-TDID12 51304441-150 51304441-175
24 Vdc DI MC-TDID52 51304441-250 51304441-275
24 Vdc DI MC-TDID72 51303928-150 N/A

24 Vdc DI MC-TDIY22 80366180-150 80366180-175
24 Vdc DI MC-TDIY62 80364010-150 80364010-175
120 Vac DI MC-TDIA12 51304439-150 51304439-175
120 Vac DI MC-TDIA52 51304439-250 51304439-275
120 Vac DI MC-TDIA72 51303930-150 N/A

240 Vac DI MC-TDIA22 51304431-150 51304431-175
240 Vac DI MC-TDIAG2 51304431-250 51304431-275
24 Vdc Nonisolated DO MC-TDON12 51304446-150 N/A

24 Vdc Nonisolated DO MC-TDON52 51304446-250 N/A

24 Vdc Isolated DO MC-TDOY22 80366183-150 80366183-175
24 Vdc Isolated DO MC-TDOY62 80364013-150 80364013-175
3-30 Vdc SS DO MC-TDOD12 51304423-150 N/A

3-30 Vdc SS DO MC-TDOD13 51304650-150 N/A

3-30 Vdc SS DO MC-TDOD14 N/A 51309153-175
3-30 Vdc SS DO MC-TDOD52 51304423-250 N/A

Continued on next page
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7.5 FTAS, continued

Conformally coated
FTAs, continued

Table7-5 Field Termination Assemblies—Conformally Coated, Continued
Description Model Number Non-CE Compliant CE Compliant
Part Number Part Number
3-30 Vdc SS DO MC-TDOD53 51304650-250 N/A
3-30 Vdc SS DO MC-TDOD54 N/A 51309153-275
31-200 Vac SS DO MC-TDOD22 51304428-150 N/A
31-200 Vac SS DO MC-TDOD23 N/A 51309154-175
31-200 Vac SS DO MC-TDOD62 51304428-250 N/A
31-200 Vac SS DO MC-TDODG63 N/A 51309154-275
120/240 Vac SS DO MC-TDOA12 51304408-150 N/A
120/240 Vac SS DO MC-TDOA13 51304648-150 51304648-175
120/240 Vac SS DO MC-TDOA52 51304408-250 N/A
120/240 Vac SS DO MC-TDOA53 51304648-250 51304648-275
120 Vac/125 Vdc Relay DO MC-TDOR12 51304443-150 51309148-175
120 Vac/125 Vdc Relay DO MC-TDORS52 51304443-250 51309148-275
240 Vac/125 Vdc Relay DO MC-TDOR22 51304427-150 51309150-175
240 Vac/125 Vdc Relay DO MC-TDOR62 51304427-250 51309150-275
240 Vac/125 Vdc Relay DO MC TDOY23 80366189-150 80366189-175
240 Vac/125 Vdc Relay DO MC TDOY63 80366185-150 80366185-175
Pl MC-TPIX12 51304084-150 51304084-175
Pl MC-TPIX52 51304084-250 51304084-275
SDI — Toledo MC-TSDT02 51303932-251 N/A
SDI — Manual/Auto MC-TSDMO02 51303932-252 N/A
SDI — Toledo MC-TSDUO02 51303932-253 N/A
S| — Modbus MC-TSIM12 51303932-451 51303932-471
S| — Allen-Bradley MC-TSIA12 51303932-453 51303932-478
Power Adapter MC-TLPAO2 51304467-150 51309204-175

Continued on next page
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7.5 FTAS, continued

Conformally coated
FTASs, continued

Table 7-5

Field Termination Assemblies—Conformally Coated, Continued

Description

Model Number

Non-CE Compliant
Part Number

CE Compliant
Part Number

DI Power Dist Assy MC-TPRDO02 51304425-150 51304425-175
Gl Power Dist Assy MC-GPRDO02 51304644-150 51304644-175
GI HLAI/STI MC-GAIH13 51304718-150 51304718-175
GI HLAI/STI MC-GAIH14 51304730-150 51304730-175
Gl HLAI/STI MC-GAIH83 51304718-350 51304718-375
GI HLAI/STI MC-GAIH84 51304730-350 51304730-375
GI HLAI MU-GAIH12 51304636-150 N/A

GI HLAI MU-GAIH22 51304748-150 51304748-175
GIHLAI MU-GAIH82 51304636-350 N/A

GI HLAI MU-GAIH92 51304748-350 51304748-375
GIAO MC-GAOX02 51304638-150 51304638-175
GIAO MC-GAOX12 51304638-550 51304638-575
GIAO MC-GAOX72 51304638-350 51304638-375
GIAO MC-GAOX82 51304638-750 51304638-775
Gl 24 vdc DI MC-GDID12 51304640-150 51304640-175
Gl 24 Vdc DI MC-GDID13 51304728-150 51304728-175
Gl 24 Vdc DI MC-GDID82 51304640-350 51304640-375
Gl 24 vdc DI MC-GDID83 51304728-350 51304728-375
Gl 24 Vdc DO MC-GDOD12 51304642-150 51304642-175
Gl 24 vdc DO MC-GDOD82 51304642-350 51304642-375
GI DO with LFD MC-GDOL12 51304736-150 51304736-175
GI DO with LFD MC-GDOL82 51304736-350 51304736-375
Gl Combiner Panel MC-GLFD02 51304732-150 51304732-175
Gl Marshalling Panel MC-GMAR52 51304646-150 51309156-175
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7.6 I/O Link Extender

Introduction The I/O Link Extender cards and Fiber Optic Coupler modules are CE
Compliant. There are no non-CE Compliant versions.

/O Link Extender The model MU-ILESO1 adapter kit must be used to install the Fiber Optic

adapter kit Coupler module in the CE Compliant card files. Thekit consists of a
connector adapter, shroud, and mounting spacers asillustrated in Figure
7-1. Seethe Process Manager |1/O Installation manual for installation
instructions.

Figure 7-1 I/0 Link Extender Adapter Kit

Do Not Remove
Bail Locks~—~—____

Shroud\ N

Mounting Spacer Post\ 9
™
w{/

Connector Adapter

Card File
Backplane

” Bail Lock Rests in Notch

E | ) When Kit is Assembled
¢
Fiber Optic Coupler 53701
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7.7 IOP to FTA Cables

Introduction

Model MU-KFTSxx I0OPto FTA cables are shielded cables and are for CE
Compliant applications. They are identified by metal connector cases. The
non-CE Compliant model MU-KFTAXxx IOPto FTA cables are not shielded
cables and are identified by the plastic connector case.

CE Compliant CE Complianceis provided only when the mating connector on the card file
backplane is afiltered connector with ametal case and the mating connector
onthe FTA isaconnector with ametal case. The metal connector case
grounds the cable shield at both ends of the cable.

Both the card file and the FTA must be CE Compliant assemblies. See
subsections 7.2 and 7.5 for alist of CE Compliant assemblies.

Model list Table 7-6 lists the model numbers of CE Compliant and non-CE Compliant
IOP to FTA cables.

Table 7-6 IOPto FTA Cables
Cable Length Non-CE Compliant CE Compliant
(Meters/Feet) Model Number Model Number
1.0/3.3 Part Number 51201420-001 | Part Number 51204033-001
1.5/4.9 Part Number 51201420-915 | Part Number 51204033-915
2.0/6.6 MU-KFTA02 MU-KFTS02
3.0/9.8 MU-KFTAO3 MU-KFTSO03
4.0/13.1 MU-KFTA04 MU-KFTS04
5.0/16.4 MU-KFTAO5 MU-KFTS05
6.0/19.7 MU-KFTA06 MU-KFTS06
8.0/26.2 MU-KFTAO8 MU-KFTS08
10.0/32.8 MU-KFTA10 MU-KFTS10
15.0/49.2 MU-KFTA15 MU-KFTS15
20.0/65.6 MU-KFTA20 MU-KFTS20
25.0/82.0 MU-KFTA25 MU-KFTS25
30.0/98.4 MU-KFTA30 MU-KFTS30
35.0/114.8 MU-KFTA35 MU-KFTS35
40.0/131.2 MU-KFTA40 MU-KFTS40
45.0/147.6 MU-KFTA45 MU-KFTS45
50.0/164.0 MU-KFTA50 MU-KFTS50
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7.8 Power Cables

Introduction

CE Compliant

Two conductor cable

Model MU-KSPRxx power cables are shielded cables. They areidentified
by shield wiresthat are terminated with FASTON terminals at each end of
the cable. The model MU-KDPRxx power cables are not shielded cables.
They have no shield wires.

The model MU-K SPRxx power cable is CE Compliant when providing
power to the model MU-TDPRO02 (MC-TDPRO02) Digital Input Power
Distribution Assembly or the model MU-GDPRO02 (MC-GDPRO02)
Galvanic Isolation Power Distribution Assembly that is located external to
the cabinet, or cabinet complex.

The Power Distribution Assembly must be aversion of the assembly that
has a FASTON terminal to provide aground point for the model
MU-KSPRxx power cable s shield wire. The Power System end of the
cable shield must not be grounded and the shield wire must either be clipped
or taped to the body of the cable.

The model MU-KSPRxx power cableis a2-conductor cable. It cannot be
used to provide power to card files because 3.9 Vdc and 6 Vac are missing
from the cable. The model MU-KDPRxx cable must be used to provide
power to card files.

Model list Table 7-7 lists the model numbers of power cables that are CE Compliant
and not CE Compliant.
Table 7-7 Power Cables
Cable Length Non-CE Compliant CE Compliant
(Meters/Feet) Model Number Model Number
1.0/3.3 Part Number 51201397-001
1.5/4.9 Part Number 51201397-915
2.0/6.6 MU-KDPRO2
4.0/13.1 MU-KDPRO0O4
5.0/16.4 MU-KDPRO0O5 MU-KSPRO05
10.0/32.8 MU-KDPR10 MU-KSPR10
15.0/49.2 MU-KDPR15 MU-KSPR15
20.0/65.6 MU-KDPR20 MU-KSPR20
30.0/98.4 MU-KDPR30 MU-KSPR30
40.0/131.2 MU-KDPR40 MU-KSPR40
50.0/164.0 MU-KDPR50 MU-KSPR50
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7.9 I/O Link Interface Cables

Introduction

CE Compliance

There are two types of 1/0 Link Interface cables.

Thel/O Link Interface cables with a part number of 51204042-xxx, where
“xxxX” represents the length of the cable in meters, are used for a CE

Compliance application. The cableisidentified by shield wiresthat are
terminated with a FASTON terminal at each connector end of the cable.

The cable shield must be grounded at the card file ground plate.

The /O Link Interface cables with a part number of 51195479-xxx are not

used for a CE Compliance application. They have no shield wires. The

cable shield is grounded through the cable connector in the card file

backplane.

Thel/O Link Interface cables with a part number of 51204042-xxx are for a
CE Compliant application when used with model MU-1OFX03

(MC-IOFX03), MU-PMFX03 (MC-PMFX03), and MU-PMFRO03
(MC-PMFRO3) card files. The card fileshave FASTON terminasfor the
cable' s shield wire terminal on the backplane ground panel.

Parts list Table 7-8 lists the part numbers of 1/0 Link Interface cables that are CE
Compliant and non-CE Compliant. Two cables are provided when ordered
by the part number.

Table 7-8 I/O Link Interface Cables
Connector Non-CE Compliant CE Compliant
Drops Part Number Part Number
2 51195479-100 51204042-100
3 51195479-200 51204042-200
4 51195479-300 51204042-300
5 51195479-400 51204042-400
6 51195479-500 51204042-500
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7.10  UCN Trunk Cable Taps

Introduction A bracket has been added to the UCN cable taps, model numbers
MU-NTAPO2, MU-NTAPO4, and MU-NTAPOS, to ensure that the
assembly case is properly grounded and CE Compliant. The part numbers
for the UCN cable tap models are the same with or without the bracket.

Two-port UCN tap Figure 7-2 isan illustration of the 2-port UCN cable tap with the added
grounding bracket for CE Compliance.

Figure7-2  Two-Port UCN Cable Tap

Continued on next page

134 PM/APM Planning 3/96




7.10  UCN Trunk Cable Taps, continued

Four-port UCN tap Figure 7-3 isan illustration of the 4-port UCN cable tap with the added
grounding bracket for CE Compliance.

Figure 7-3 Four-Port UCN Cable Tap

Eight-port UCN tap Figure 7-4 isan illustration of the 8-port UCN cable tap with the added
grounding bracket for CE Compliance.

Figure7-4  Eight-Port UCN Cable Tap
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7.11 Cabinets

Introduction

lllustrations

UCN drop cable taps

UCN drop cables

Only the Rittal model MU-CBSX01 and MU-CBDXO01 cabinets are CE
Compliant; however, older versions of the cabinets are not CE Compliant
because the cabinet panels and doors are not properly grounded to the
cabinet frame. The CE Compliant cabinets are identified by the abundance
of ground straps between the cabinet panels and doors.

See Figures 9-3 and 9-4 in Section 9 for illustrations of the CE Compliant
cabinets. Notethat al cabinet panels and doors are grounded to the cabinet
frame. The cabinet frame must be connected to Safety ground as described
in the TDC 3000X System Site Planning manual.

For European site installations, all UCN drop cable taps must be installed
inside the cabinet or cabinet complex.

Drop cables cannot |eave the cabinet unless they are routed in metal conduit
that is connected to Safety Ground.
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Section 8 — Model MU-CBSM01/MU-CBDMO1 Cabinets
8.1 Overview

Section contents

The topics covered in this section are:

Topic See Page
8.1 OVBIVIBW. ..ttt et e e e e et e e et e e et e eean s 137
8.2 Cabinet DeSCHPLION .......cieiiii e 140
8.3 Card File and Power System Configurations .............ccoeeevviveiiiieeineennnnn. 144
8.4 Card File and Power System DescCription ..........ccccevvvviieviieeiineeiineeinns 146
8.5 FTA Mounting Channel DescCription ...........ocoieiiieiiiiineeiiiineeee e 148
8.5.1 Vertical FTA Mounting Channels...........ccccciiiiiiiiiiiiiiiiiiiiie 149
8.5.2 Horizontal FTA Mounting Channel ... 153
8.6 Cabinet FIOOr Planning...........oioiiiiiiiiiiiiiii e 157
Introduction

The Process Manager (PM) and Advanced Process Manager (APM) model
MU-CBSMO01 and MU-CBDMOL1 cabinets provide single and dual access,
respectively. Accessis defined as having asingle front door entry or dual
front and rear door entry. The model MU-CBSMO01 and MU-CBDMO1
cabinets are also referred to as Markhon cabinets because Markhon isthe
manufacturer.

Continued on next page
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8.1 Overview, continued

Single access cabinet  The single-access cabinet has one equipment entry point and that isin the
front of the cabinet through a single door. The Process Manager or
Advanced Process Manager card files, Power System, and FTA Mounting
Channels are ingtalled inside the single-access door. The cabinet side
panels can be removed for access. Figure 8-1 isanillustration of asingle-
access cabinet.

Figure 8-1 Single-Access Cabinet

Retaining Studs

0)
):§\\§§§§\§§§§§j
\
S
11 -l & OO
= 0 \
e _Ar Document Holder
- -
e -
—
— J)
— -0
F/
Dimension Width Depth Height

Single Access | .8 m/31.5in. | .55m/21.75 | 2.1 m/81.5in.

3096

Continued on next page
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8.1 Overview, continued

Dual access cabinet

The dual-access cabinet has two equipment entry points. The Process
Manager or Advanced Process Manager card files and the Power System
are mounted inside the front access door. The FTA Mounting Channels are
normally installed inside the rear door. The cabinet side panels can be
removed for access. Figure 8-2 isan illustration of a dual-access cabinet.

Figure 8-2 Dual-Access Cabinet

Retaining Studs

—

@)

\
T

/i

4

/|

i

Document Holder

Dimensions Width Depth Height

Dual Access .8m/31.5in. .8m/31.5in. | 2.1 m/81.5in.
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8.2 Cabinet Description

Cabinet dimensions

Top and bottom cabinet
entry

Single access bottom
cable entry slots

The single-access cabinet, with the front door, side and rear panels
installed, has the following exterior dimensions.

0.8 meters wide x 0.55 meters deep x 2.1 meters high
(31.5inches x 21.75 inches x 81.5 inches)

The dual-access cabinet, with the front and rear doors, and side panels
installed, has the following exterior dimensions.

0.8 meters wide x 0.55 meters deep x 2.1 meters high
(3L.5inches x 21.75 inches x 81.5 inches)

Both cabinets are NEMA 1 rated and support top and bottom entry for
process control wiring. Top entry requires removal of the top panel(s),
and/or associated fan assemblies, before entry holes can be punched in the
panel. Honeywell will prepunch the holesif specified when ordering the
cabinet. Figures 8-3 and 8-4 are illustrations of the bottom cable entry sots
for the single and dual cabinets, respectively.

Figure 8-3 illustrates the bottom cable entry dlotsin the single-access

Cabinet - Bottom Qutline
Mounting and Cable Entry

Adjustable wire
entry openings
(Sliding cover)

cabinet.
Figure8-3  Single-Access Cabinet Bottom Cable Entry Sots

7 L

502 225

284 19.75 |

OPEN 1692/6.66

0.28 x 0.50" Slot (4) > 0 A, 1126 | (With door and
0.50" Hole (4)— =0 2=L back panel on)
I 4.6 ¢
A
- 655~ — T ‘
Mounting Holes 63 25.8
25 FRONT
< 762
30.0 -~
800
- 315 ’

(With side panels in place)

Foot print — 800 x 572 mm/31.5 x 22.5 " (External dimensions - door and panels installed)

Note: Dimensions are in millimeters/inches. 3150

Continued on next page
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8.2 Cabinet Description, continued

Dual access bottom Figure 8-4 illustrates the bottom cable entry slots in the dual-access cabinet.
cable entry slots

Figure 8-4 Dual-Access Cabinet Bottom Cable Entry Slots

Cabinet - Bottom Outline
Mounting and Cable Entry

(Wire entry opening)
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2.15 25.7
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|
Adjustable wire | ]

entry openings |
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__________________________1I
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.
|
|
T
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|
|
|
|
]
|
|
|
T
|
|

< 655
25.8

2.5 FRONT
762 5
30.0
800

315
(With side panels in place)

Mounting holes

Foot print = 800 x 800 mm/31.5 x 31.5 " (External dimensions - doors and panels installed)

Note: Dimensions are in millimeters/inches.
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8.2 Cabinet Description, continued

Independent cabinet The dual-access cabinet has two independent entry sides. A single-access

entry cabinet has only one entry side. Card files and the Power System, or FTA
Mounting Channels can be installed in either side of the cabinet without
being constrained by the equipment installed in the other side of the cabinet.

The cabinet can be ordered with doors hinged on either the left or right side.
The door latch isrecessed and lockable.

Cabinet complexing A maximum of four cabinets can be complexed together without intervening
side panels by a complexing kit, Honeywell part number 51109532-200
(single-access cabinet ) or 51109532-100 (dual -access cabinet).

NEMA 12 NEMA 12 rated cabinets can be ordered from Honeywell.

Cabinet cooling Cabinet cooling is accomplished by the use of one or more fan assemblies
that are mounted over appropriate cutouts in the cabinet top. Use of afan
assembly is mandatory for a cabinet entry side containing card filesor a
Power System. Because of power dissipation, the cabinet configuration
determinesif afan assembly isrequired for a cabinet entry side containing
Field Termination Assemblies (FTAS). A fan assembly is mandatory when
Gavanicaly Isolated FTAs areinstalled. Fan assemblies are available for
voltages and frequencies noted below.

» Cabinet Fan Assembly (240 Vac, 50/60 Hz)
» Cabinet Fan Assembly (120 Vac, 50/60 Hz)

A blank plate is available to cover the hole(s) in the top of the cabinet in the
event afan assembly is not needed. The fan opening cabinet-top cover plate
is Honeywell part number 51304098-200.

Continued on next page
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8.2 Cabinet Description, continued

Cabinet intrastructure

As shown in Figure 8-5, the cabinet is provided with an internal structure
(“intrastructure”) that is capable of accepting card file assemblies, Power
Systems, and FTA Mounting Channels. Wheninstalling FTAs, FTA
Mounting Channels must be specified as discussed in subsection 8.5.

Figure85  Cabinet Interior Dimensions
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8.3 Card File and Power System Configurations

Cabinet layout The Process Manager or Advanced Process Manager card files, Power
System, and FTA Mounting Channelsinstall in the single- and dual-access
cabinets as shown in Figures 8-6 and 8-7, respectively.

Single access cabinet  Figure 8-6 illustrates the equipment layout in a single-access cabinet.
equipment layout
Figure8-6  Typica Single-Access Cabinet Assembly Layout

__——

Power System |

914 millimeter
(36 inch) FTA

aLr

Mounting Channel |
1

FTA Assembly "

. - L

Field Wiring
1
Wbl

FTA/IOP Cabling

|| 51324

Continued on next page
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8.3

Dual access cabinet

Card File and Power System Configurations, continued

equipment layout

Figure 8-7

Typical Dual-Access Cabinet Assembly Layout

Figure 8-7 illustrates the equipment layout in a dual-access cabinet.

FTAs (Installed in the Rearon =\ _—]

an FTA Mounting Channel)
IOP Card File #1

h IIIIIIIIIIIII h

Secondary PMM/APMM
Card File

Primary PMM/APMM
Card File

Power System

REAR

51327
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8.4 Card File and Power System Descriptions

Card file dimensions All three card file assemblies, single PMM/APMM, redundant
PMM/APMM, and IOP, are the same size asillustrated in Figure 8-8 and
install on a19" RETMA mounting intrastructure.

Figure8-8  Card File Installation Dimensions

- 484
19.06
- a5 T
R 18.31 @
T | |
431 || |
16.97 ‘ ‘
| |
433 | |
17.44
| |

Note: Dimensions are in millimeters/inches. 3135

Continued on next page
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8.4 Card File and Power System Descriptions, continued

Power System
dimensions

The Power System dimensions are shown in Figure 8-9 and it also installs

on al9" RETMA mounting intrastructure.

Figure 8-9 Power System Installation Dimensions

> 37
8 7 .344 465 |
312, = 18.312 .
e 0
311
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Note: Dimensions are in millimeters/inches.
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8.5 FTA Mounting Channel Descriptions

Introduction Field Termination Assemblies (FTAS) are produced in three standard sizes
that are dependent on the FTA type and circuit requirements.

SzeA 1520cm (6.0in.) x 12.0cm(4.75in.)
SzeB 3048cm(12.1in.) x 12.0cm (4.751in.)
SizeC 46.22cm (18.2in.) x 12.0cm (4.751n.)

They mount on FTA Mounting Channelsthat are attached to the cabinet’s
intrastructure.

Three styles of FTA Mounting Channels are available:
* Wideverticd

* Narrow vertica

e Horizontd

Selection is based on whether standard or Galvanically Isolated FTAs are
installed in the cabinet.

The FTA Mounting Channels used to mount standard FTAs are vertically
oriented in the cabinet and the FTA Mounting Channels used to mount
Galvanicdly Isolated FTAs are horizontally oriented in the cabinet.
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8.5.1 Vertical FTA Mounting Channels

Overview

FTA Mounting Channel
configurations

Standard FTAs are mounted on vertically oriented FTA Mounting Channels
inthe cabinet. The vertical FTA Mounting Channels have two channels
(troughs), right and left. Field wiring enters the left channel and connects
tothe FTAs. The cables connecting the FTAsto their associated |OP(s) or
Power distribution Assemblies are routed in the right channel of the FTA
Mounting Channel.

The vertical FTA Mounting Channel length, approximately 93 centimeters
(36 inches) is approximately half the height of the cabinet. The FTA
Mounting Channels can be mounted adjacent to each other in this vertical
area. The FTA mounting configurations will allow

 up to four narrow channels or

* up to three wide channels.

The FTA Mounting Channel configurations can be mounted adjacent to each
other in the area.below the Power System in a single-access cabinet as
shown in Figure 8-6.

In the dual-access cabinet, one FTA Mounting Channel isnormally installed
above another, adjacently in pairs, as shown in Figure 8-7.

Continued on next page
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8.5.1 Vertical FTA Mounting Channels, continued

Vertical FTA Mounting  Figure 8-10 illustrates four typical vertical FTA Mounting Channel cabinet
Channel configurations configurations.

Figure8-10 Typical Vertical FTA Mounting Channel Configurations

N FTA Mounting Rail (Typical) o
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(2) Standard [ % M % J
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-1

(2) Wide
(381/15.0)

Note: Dimensions are in millimeters/inches.
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8.5.1

FTA Mounting Channel
widths

Vertical FTA Mounting Channels, continued

Vertical FTA Mounting Channels are available in two widths:

Standard 25.4 cm (10in.) W x 10.8cm (4.25in.) D x 93 cm (36.6in.) L

Wide

Figures 8-11 illustrates the FTA Mounting Channel dimensions.
Figure8-11 Vertica FTA Mounting Channel Dimensions
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8.5.1 Vertical FTA Mounting Channels, continued

FTA installation holes

Figure 8-12 illustrates the locations of the FTA mounting holes on the FTA
Mounting Channel and the holes used to install the FTA Mounting Channel.

Figure8-12  Vertica FTA Mounting Channel Installation Holes
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8.5.2 Horizontal FTA Mounting Channel

Overview

Single access FTA
Mounting Channel

Galvanically Isolated FTAs are mounted on horizontal FTA Mounting
Channelsin the cabinet. The FTA Mounting Channels have two channels
(troughs), upper and lower. Field wiring enters the lower channel from the
right side of the cabinet and connects to the FTAs. The cables connecting
the FTAsto their associated 10P(s), Power Distribution Assemblies, and
Marsnalling Panels, if present, are routed in the upper channel of the FTA
Mounting Channel from the |eft side of the cabinet.

Up to three of the 62-centimeter (24.4-inch) long horizontal FTA Mounting
Channels can be installed below the Power System in a single-access

installation cabinet. A gap of approximately 22.9 centimeters (9 inches), the
approximate width of ahorizontal FTA Mounting Channel, must be
maintained between the FTA Mounting Channels and the Power System.
Continued on next page
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8.5.2 Horizontal FTA Mounting Channel, continued

Dual Access FTA In the dual-access cabinet, up to eight FTA Mounting Channels can be
!\r/]'(s);lﬂgtf)gn(?ha”nd installed on one side of a cabinet as shown in Figure 8-13.
| |

Figure8-13  Horizontal FTA Mounting Channel Cabinet Layout
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8.5.2 Horizontal FTA Mounting Channel, continued

FTA Mounting Channel  Horizontal FTA Mounting Channels are available in asingle width.

widths
22.2cm (8.75in.) W x 10.8cm (4.25in.) D x 62.0cm (24.4in.) L
Figure 8-14 illustrates the FTA Mounting Channel dimensions.
Figure8-14 Horizontal FTA Mounting Channel Dimensions
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8.5.2 Horizontal FTA Mounting Channel, continued

Horizontal FTA Figure 8-15 illustrates the locations of the FTA mounting holes on the FTA
Mounting Channel Mounting Channel and the holes used to install the FTA Mounting Channel
installation holes in the cabinet.
Figure8-15 Horizontal FTA Mounting Channel Installation Holes
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8.6 Cabinet Floor Planning

Floor template Figure 8-16 isafloor template that will help you plan your facility layout
when installing Process Manager or Advanced Process Manager cabinets.

Figure8-16  Cabinet Floor Planning Template

Single Dual Access Cabinet Single Single Access Cabinet
i TN i
i il i
Il N |
Dual Dual Access Cabinet Complex Dual Single Access Cabinet Complex
I i i I
E— | —] — l il L l
Triple Dual Access Cabinet Complex Triple Single Access Cabinet Complex
T il i il [
I [N L [N |
Quad Dual Access Cabinet Complex Quad Single Access Cabinet Complex
Note:

1. Cabinet scale is 1/4 inch = 1 foot.

2. Adual access cabinet is approximately 30 inches by 30 inches. The side and door
panels add 1.5 inches to each cabinet dimension. When cabinets are complexed,
1.5 inches is added to the total complex dimensions.

3. Assingle access cabinet is approximately 30 inches wide and 21 inches deep.
The side panels and the single door panel add 3/4 inch to the cabinet depth and
1.5 inches to the cabinet width. When cabinets are complexed, 3/4 inch is added
to the complex depth and 1.5 inches is added to the total complex width. 2868
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Section 9 — Model MU-CBSX01/MU-CBDXO01 Cabinets

9.1 Overview
Section contents The topics covered in this section are:
Topic See Page
9.1 L@ 17T T PPN 159
9.2 Cabinet DeSCHPLION .......cieiiii e 163
9.3 Card File and Power System Configurations .............ccoeeevviveiiiieeineennnnn. 167
9.4 Card File and Power System DescCription ..........ccccevvvviieviieeiineeiineeinns 169
9.5 FTA Mounting Channel DeSCriptioNS...........uuueeeiiiiiiiiiiiineeeeee e 171
9.5.1 Vertical FTA Mounting Channels...........ccccciiiiiiiiiiiiiiiiiiiiie 172
9.5.2 Horizontal FTA Mounting Channel ... 176
9.6 Cabinet FIOOr Planning...........oioiiiiiiiiiiiiiii e 180
Introduction The Process Manager or Advanced Process Manager model MU-CBSX01
and MU-CBDXO01 cabinets provide single and dual access, respectively.
Accessis defined as having asingle front door entry or dual front and rear
door entry. The model MU-CBSX01 and MU-CBDXO0L1 cabinets are aso
referred to as Rittal cabinets because Rittal isthe manufacturer.
CE Compliant The model MU-CBSXO01 and MU-CBDXO01 cabinets are CE Compliant.

Continued on next page
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9.1 Overview, continued

Single access cabinet

The single-access cabinet has one equipment entry point and that isin the
front of the cabinet through asingle door. The Process Manager and
Advanced Process Manager card files, Power System, and the FTA
Mounting Channels with FTAs mounted are installed inside the single-
access door. The cabinet side panels can be removed for access.

Figure 9-1isanillustration of a single-access cabinet.

Figure 9-1 Single-Access Cabinet
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9.1

Dual access cabinet

Overview, continued

The dual-access cabinet has two equipment entry points. The Process

Manager and Advanced Process Manager card files and the Power System
are mounted inside the front access door. The FTA Mounting Channels are

normally installed inside the rear door. The cabinet side panels can be

removed for access. Figure 9-2 isan illustration of a dual-access cabinet.
Dud-Access Cabinet

Figure 9-2

i

— ]
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Dimensions

Width

Depth

Height

Dual Access

0.8 m/31.49 in.
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2m/78.9 in.

2791

Continued on next page
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9.1 Overview, continued

CE Compliance CE Compliance versions of the cabinet are identified by the abundance of
grounding straps inside the cabinet. All panels and doors are grounded to
the cabinet frame by the straps. Figures 9-3 and 9-4 illustrate the
mechanisms used to ground the cabinet panels and doors.

Figure9-3  Cabinet Base Panel Grounding Procedure
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Figure9-4  Cabinet Panel and Door Grounding Procedure
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9.2

Cabinet dimensions

Top and bottom entry

Single access cabinet
bottom entry

Cabinet Description

The single-access cabinet, with the front door, side and rear panels
installed, has the following exterior dimensions.

0.8 meters wide x 0.5 meters deep x 2 meters high
(31.5inches x 19.7 inches x 78.9 inches)

The dual-access cabinet, with the front and rear doors, and side panels
installed, has the following exterior dimensions.

0.8 meters wide x 0.55 meters deep x 2.1 meters high
(3L.5inches x 31.5 inches x 78.9 inches)

Both cabinets are NEMA 1 rated and support top and bottom entry for
process control wiring. Top entry requires removal of the top panel(s),
and/or associated fan assemblies, before entry holes can be punched in the
panel. Honeywell will prepunch the holesif specified when ordering the
cabinet. Figures 9-5 and 9-6 are illustrations of the bottom cable entry sots
for the single and dual access cabinets, respectively.

Figure 9-5isan illustration of the bottom cable entry for the single-access
cabinet.

Figure 9-5 Single-Access Cabinet Bottom Cable Entry
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9.2 Cabinet Description, continued

Dual access cabinet
bottom entry

Figure 9-6 isan illustration of the bottom cable entry for the dual-access
cabinet.

Figure9-6  Dua-Access Cabinet Bottom Cable Entry
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9.2 Cabinet Description, continued

Independent cabinet
entry

Cabinet complexing

NEMA 12

Cabinet cooling

A single-access cabinet has only one entry side. The dual-access cabinet
has two independent entry sides. Card files and the Power System, or FTA
Mounting Channels can be installed in either side of the cabinet without
being constrained by the equipment installed in the other side of the cabinet.

The cabinet can be ordered with doors hinged on either the left or right side.

A maximum of four cabinets can be complexed together without intervening
side panels by a complexing kit, Honeywell part number 51109524-200
(single-access cabinet ) or 51109524-100 (dual-access cabinet).

NEMA 12 rated cabinets can be ordered from Honeywell.

Cabinet cooling is accomplished by the use of one or more fan assemblies
that are mounted over appropriate cutouts in the cabinet top. Use of afan
assembly is mandatory for a cabinet entry side containing card filesor a
Power System. Because of power dissipation, the cabinet configuration
determinesif afan assembly is required for a cabinet entry side containing
Field Termination Assemblies (FTAS). A fan assembly is mandatory when
Gavanicaly Isolated FTAsareinstalled. Fan assemblies are available for
voltages and frequencies noted below.

» Cabinet Fan Assembly (240 Vac, 50/60 Hz)
» Cabinet Fan Assembly (120 Vac, 50/60 Hz)

A blank plate is available to cover the hole(s) in the top of the cabinet in the
event afan assembly isnot needed. The fan opening cabinet-top cover plate
is Honeywell part number 51304098-200.

Continued on next page
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9.2 Cabinet Description, continued

Cabinet intrastructure  Asshown in Figure 9-7, the cabinet is provided with an internal structure
(“intrastructure”) that is capable of accepting card file assemblies, Power
Systems, and FTA Mounting Channels. Wheninstalling FTAs, FTA
Mounting Channels must be specified as discussed in subsection 9.5.

Figure9-7  Cabinet Interior Dimensions
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9.3 Card File and Power System Configurations

Cabinet layout The Process Manager and Advanced Process Manager card files, Power
System and FTA Mounting Channelsinstall in the single- and dual-access

cabinets as shown in Figures 9-8 and 9-9, respectively.

Single access cabinet  Figure 9-8 illustrates the equipment layout in a single-access cabinet.

equipment layout

Figure9-8  Typica Single-Access Cabinet Assembly Layout
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9.3

Dual access cabinet

Card File and Power System Configurations, continued

equipment layout

Figure 9-9

Typical Dual-Access Cabinet Assembly Layout

Figure 9-9 illustrates the equipment layout in a dual-access cabinet.
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9.4 Card File and Power System Descriptions

Card file dimensions All three card file assemblies, single PMM/APMM, redundant
PMM/APMM, and IOP are the same size asillustrated in Figure 9-10 and
install on a19" RETMA mounting intrastructure.

Figure9-10 Card File Installation Dimensions
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9.4 Card File and Power System Descriptions, continued

Power System

The Power System dimensions are shown in Figure 9-11 and it also installs

dimensions onal9' RETMA mounting intrastructure.
Figure9-11 Power System Installation Dimensions
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9.5 FTA Mounting Channel Descriptions

Introduction Field Termination Assemblies (FTAS) are produced in three standard sizes
that are dependent on the FTA type and circuit requirements.

SzeA 1520cm (6.0in.) x 12.0cm(4.75in.)
SzeB 3048cm(12.1in.) x 12.0cm (4.75in.)
SizeC 46.22cm (18.2in.) x 12.0cm (4.751n.)

They mount on FTA Mounting Channelsthat are attached to the cabinet’s
intrastructure.

Three styles of FTA Mounting Channels are available:
* Wideverticd

* Narrow vertica

e Horizontd

Selection is based on whether standard or Galvanically Isolated FTAs are
installed in the cabinet.

The FTA Mounting Channels used to mount standard FTAs are vertically
oriented in the cabinet, and the FTA Mounting Channels used to mount
Galvanicdly Isolated FTAs are horizontally oriented in the cabinet.
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9.5.1 Vertical FTA Mounting Channels

Overview

FTA Mounting Channel
configurations

Standard FTAs are mounted on vertically oriented FTA Mounting Channels
inthe cabinet. The vertical FTA Mounting Channels have two channels
(troughs), right and left. Field wiring enters the left channel and connects
tothe FTAs. The cables connecting the FTAsto their associated | OP(s) or
Power Distribution Assemblies are routed in the right channel of the FTA
Mounting Channel.

The vertical FTA Mounting Channel length, approximately 93 centimeters
(36 inches) is approximately half the height of the cabinet. The FTA
Mounting Channels can be mounted adjacent to each other in this vertical
area. The FTA mounting configurationswill allow

 up to four narrow channels or

 up to three wide channels.

The FTA Mounting Channel configurations can be mounted adjacent to each

other in the area below the Power System in a single-access cabinet as
shown in Figure 9-8.

In the dual-access cabinet, one FTA Mounting Channel isnormally installed
above another, adjacently in pairs, as shown in Figure 9-9.

Continued on next page

172

PM/APM Planning 3/96



9.5.1 Vertical FTA Mounting Channels, continued

Vertical FTA Mounting
Channel configurations

Figure 9-12 illustrates four typical vertical FTA Mounting Channel cabinet
configurations.

Figure9-12 FTA Mounting Channel Configurations
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9.5.1 Vertical FTA Mounting Channels, continued

Vertical FTA Mounting

Channel widths

Vertical FTA Mounting Channels are available in two widths:

Narrow 22.2cm (8.751n.) W x 10.8 cm (4.25in.) Dx 93 cm (36.6in.) L
Wide 27.3cm (10.75in.) W x 10.8 cm (4.25in.) D x 93 cm (36.6 in.)

Figure 9-13 illustrates the FTA Mounting Channel dimensions.
Figure 9-13  FTA Mounting Channel Dimensions
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9.5.1 Vertical FTA Mounting Channels, continued

Vertical FTA Mounting  Figure 9-14 illustrates the locations of the FTA mounting holes on the FTA
Channel installation Mounting Channel and the holes used to install the FTA Mounting Channel.

holes
Figure9-14 FTA Mounting Channel Mounting FTA Installation Holes
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9.5.2 Horizontal FTA Mounting Channel

Overview

Single access FTA
Mounting Channel

Galvanically Isolated FTAs are mounted on horizontal FTA Mounting
Channelsin the cabinet. The FTA Mounting Channels have two channels
(troughs), upper and lower. Field wiring enters the lower channel from the
right side of the cabinet and connects to the FTAs. The cables connecting
the FTAsto their associated 10P(s), Power Distribution Assemblies, and
Marsnalling Panels, if present, are routed in the upper channel of the FTA
Mounting Channel from the |eft side of the cabinet.

Up to three of the 62-centimeter (24.4-inch) long horizontal FTA Mounting
Channels can be installed below the Power System in a single-access

installation cabinet. A gap of approximately 22.9 centimeters (9 inches), the
approximate width of ahorizontal FTA Mounting Channel, must be
maintained between the FTA Mounting Channels and the Power System.
Continued on next page
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9.5.2 Horizontal FTA Mounting Channel, continued

Dual access FTA In the dual-access cabinet, up to eight FTA Mounting Channels can be
!\r/]'(s);lﬂgtf)gn(?ha””d installed on one side of a cabinet as shown in Figure 9-15.
| |

Figure9-15 Horizontal FTA Mounting Channel Cabinet Layout
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9.5.2 Horizontal FTA Mounting Channel, continued

FTA Mounting Channel  Horizontal FTA Mounting Channels are available in asingle width.

widths
22.2cm (8.75in.) W x 10.8cm (4.25in.) D x 62.0cm (24.4in.) L
Figures 9-16 illustrates the FTA Mounting Channel dimensions.
Figure9-16  Horizontal FTA Mounting Channel Dimensions
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9.5.2 Horizontal FTA Mounting Channel, continued

Horizontal FTA Figure 9-17 illustrates the locations of the FTA mounting holes on the FTA
Mounting Channel Mounting Channel and the holes used to install the FTA Mounting Channel
installation holes in the cabinet.
Figure 9-17  Horizontal FTA Mounting Channel Installation Holes
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9.6 Cabinet Floor Planning

Floor template Figure 9-18 isafloor template that will help you plan your facility layout
when installing Process Manager or Advanced Process Manager cabinets.

Figure 9-18  Cabinet Floor Planning Template

Single Dual Access Cabinet Single Single Access Cabinet
i TN i
i il i
Il N |
Dual Dual Access Cabinet Complex Dual Single Access Cabinet Complex
I i i I
E— | —] — l il L l
Triple Dual Access Cabinet Complex Triple Single Access Cabinet Complex
I i il i I
I [N L [N i
Quad Dual Access Cabinet Complex Quad Single Access Cabinet Complex
Note:

1. Cabinet scale is 1/4 inch = 1 foot.

2. Adual access cabinet is approximately 30 inches by 30 inches. The side and door
panels add 1.5 inches to each cabinet dimension. When cabinets are complexed,
1.5 inches is added to the total complex dimensions.

3. Asingle access cabinet is approximately 30 inches wide and 21 inches deep.
The side panels and the single door panel add 3/4 inch to the cabinet depth and
1.5 inches to the cabinet width. When cabinets are complexed, 3/4 inch is added
to the complex depth and 1.5 inches is added to the total complex width. 2868
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Section 10 — Redundancy Planning

10.1 Overview

Section contents The topics covered in this section are:
Topic See Page
10.1 OVBIVIBW. ..ttt ettt e et e e et e e et e e e e e aean e 181
10.2 Redundant PMM/APMM Configurations. ..o, 181
10.3 Redundant IOP Placement............uuiiiiiieeiiiiiiiiiiiiiinen e 185
10.4 Redundancy SUPPOIt ..o e e 187
10.4.1 POWET SYSTEIM ..ot e 187
10.4.2 PMM/APMM and I/O Combinations ...........cccviiiiiiiiniiieiiec e 187

10.2  Redundant PMM/APMM Configurations

PMM/APMM card file PMM or APMM hardware, which consists of afive-card set, isavailablein
types two unique card file configurations. They are

» Single PMM/APMM card file—A single PMM or APMM with ten |OP
caddotsinacardfile

¢ Redundant PMM/APMM card file—Two PMMs or APMMswith five
|OP card dotsin acard file

Redundant The redundant PMM/APMM card file provides PMM or APMM

PMM/APMM card file redundancy, but it is not a preferred application because both PMMs or
APMMs share the same power system and backplane, reducing subsystem
availability if the Power System or backplane should fail. Theinstalled |IOP
cards also share the same Power System and backplane.

Two single PMM/APMM  The two single PMM/APMM card file configuration is a preferred

card files preferred redundancy application because the card files can be powered by separate
Power Systems. Maintenance can be performed on one card file while the
other remains operational ; however, they can be located one above the other
in the same cabinet and share the same Power System.

Continued on next page
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10.2 Redundant PMM/APMM Configurations, continued

Redundant PMMs or Figure 10-1 illustrates a Process Manager or Advanced Process Manager

APMMs in asingle subsystem with redundant PMMs or APMM s that share the same Power

cabinet System in asingle cabinet. The card files are shown with redundant pairs
of AO and HLAI 10Ps that are labeled “A” and “B.” When power is
removed from one card file, the IOP s partner can maintain communication
with their associated FTA.

Figure10-1  Single Cabinet with Redundant PMMs or APMMs
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10.2 Redundant PMM/APMM Configurations, continued

Redundant PMMs or
APMMs in separate
cabinets

Card files can be located in an adjacent cabinet in a cabinet complex, with
each cabinet having an independent Power System. Figure 10-2 illustrates
a Process Manager or Advanced Process Manager subsystem with
redundant PMMs or APMMSs in separate cabinets, each with an independent
Power System. Redundant pairs of HLAI, AO, and STI IOPs are shown
and arelabeled “A” and “B.”

Figure10-2 Dual Cabinet with Redundant PMMsor APMMs
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10.2 Redundant PMM/APMM Configurations, continued

Redundancy interface  |f the PMM/APMM card files are located in separate cabinets, the cabinets

cable must be adjacent because the redundancy interface cable between the card
files cannot exceed 2 meters (6.5 feet). Figure 10-3illustratesthe
redundancy cable connection between the two card files.

Figure 10-3  Redundant PMM or APMM Configuration Cabling

Secondary
PMM/APMM Card File

Redundancy Cable

51201421-100
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51356

Additional power failure  Thetwo single PMM or APMM card file configuration also provides the

protection availability of 20 IOP card dots between the two card files. If the PMM or
APMM card files are located in separate cabinets with independent Power
Systems, the installed |OP cards are provided with additional subsystem
failure protection.
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10.3 Redundant IOP Placement

Recommendations

Single PMM/APMM
card files in separate
cabinets

Single PMM/APMM
card files in same
cabinet

Redundant
PMM/APMM card file

Some FTAs support redundant |OPs. The redundant |OP card pairs can be
installed in any available dot in the card file and function properly;
however, to take full advantage of 10P redundancy, consider the following
recommendations.

Redundant 0P card pairsin a Process Manager or Advanced Process
Manager subsystem with the redundant PMMs or APMMs located in single
PMM or APMM card filesinstalled in separate cabinets of acomplex,
should beinstalled in card files in separate cabinets. Card files and separate
cabinets, with independent Power Systems for both the redundant PMM or
APMM card set and |OP cards, provide the maximum subsystem security
and availability. Figure 10-2 isan illustration of atypical cabinet complex
configuration.

As an aid to system maintenance, the |OP card pairs should aso be installed
in the same dlot number in the separate card files.

Redundant 10P card pairsin a Process Manager or Advanced Process
Manager subsystem with redundant PMMs or APMMSss, located in single
PMM or APMM card files within the same cabinet, should be installed in
separate card files. The separate card files can consist of the two single
PMM or APMM card files, or an additional 1OP card filein the same cabinet
asillustrated in Figure 10-1.

If the Process Manager or Advanced Process Manager subsystem islarge
enough, an additional card file in another cabinet in the same cabinet
complex would provide an ideal location for the installation of one of the
|OP card pair. The separate cabinet could provide an independent Power
System.

As an aid to subsystem maintenance, the |OP card pairs should also be
installed in the same slot number in the card files.

Redundant 10OP card pairs, in a Process Manager or Advanced Process
Manager subsystem with redundant PMMs or APMMs located in the same
redundant PMM or APMM card file, should be installed in separate card
files, with independent Power Systems.

As an aid to subsystem maintenance, the |OP card pairs should also be
installed in the same dlot number in each card file.

Continued on next page
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10.3 Redundant IOP Placement, continued

Redundant PMMs or Redundant 10P card pairsin a Process Manager or Advanced Process

APMMs recommended M anager subsystem with asingle PMM or APMM is not recommended, but

for redundant IOPs isfeasible. The pair of |OPs should be installed in separate card files, with
independent Power Systemsiif possible, and installed in the same slot
number in each card file as an aid to system maintenance.

ATTENTION—A remote redundant |OP card installation is functionally
possible provided an 1/0 Link Extender is not installed between the IOP A
and IOP B cards.

Both 10P cards of aredundant pair must be located within the distance
permitted for the 50-meter FTA to |OP cables.
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10.4  Redundancy Support

10.4.1 Power System

Power System
capabilities

Assuming no Galvanically Isolated FTAs areinstalled in a Process Manager
or Advanced Process Manager because of the increased power
requirements, a single Power System can generally support the following
PMM or APMM and |OP combinations.

* OnePMM or APMM card file and up to 40 physical 10P cards with

associated FTAs. Thisimplies support for up to 20 redundant 1OP card
pairs.
One dual PMM or APMM card file and up to 35 physical 0P cards with

their associated FTAs. The Power System will support up to 17
redundant |OP card pairs.

When only IOP card files are used, such as at aremote location, up to 40
physical 0P cards with their associated FTAs can beinstalled in the
subsystem. The Power System will support up to 20 redundant 10OP
card pairs.

Normally, two Power Systems will support 40 redundant IOPs in two
cabinets. The exception may be Galvanically |solated FTAs because they
have above normal power requirements.

10.4.2 PMM/APMM and I/O Combinations

Guidelines

For aredundant Process Manager or Advanced Process Manager
subsystem, use the following guidelines for PMM or APMM and IOP card
file combinations.

* Uptofour IOP card filesand two PMM or APMM card files can be

supported in aredundant local 1/0O subsystem as shown in Figure 10-1.

* A maximum of 40 redundant IOP card pairs, installed in up to six IOP

card filesin aremote redundant I/O subsystem, can be supported.

» Thetotal number of card filesin a Process Manager or Advanced

Process Manager cannot exceed eight (the maximum 1/0O Link Interface
addresses available).

Continued on next page
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10.4.2 PMM/APMM and I/O Combinations, continued

Local/remote cabinet Figure 10-4 isan illustration of alocal/remote Process Manager or

configuration Advanced Process Manager subsystem cabinet configuration. Redundant

IOP pairs, “A” and “B,” are shown for a hypothetical installation.

Figure 10-4  Local/Remote Cabinet Configuration
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Section 11 —1/O Link Extender Planning

11.1 Overview

Section contents Thetopics covered in this section are:
Topic See Page
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11.2

Introduction

I/O Link Extender cards

Standard I/O Link
Extender couplers

Long Distance I/O Link
Extender couplers

Remote card file
requirements

Standard I/O Link
Extender assignment

Metallic I/O Link
Interface cable required

Description

I/0 Link Extenders provide the ability to locate asingle IOP card file, or a
complex of 10P card files, with IOPs and attached FTAs up to 8 kilometers
(5 miles) from the PMM or APMM. Two types of 1/0 Link Extenders and
their associated fiber optic couplers are available, the “ Standard” 1/0 Link
Extender with up to a 1.3 kilometers link and the “Long Distance”’ 1/0 Link
Extender with up to a8 kilometerslink. The connection is made by using a
pair of fiber optic transmission cables, driven and terminated by afiber
optic coupler that mates with the connector located directly below the 1/0
Link Extender card in the card file.

Each 1/0 Link Extender consists of two |/O Link Extender cards, one for
Link A and onefor Link B, that occupy two dotsin the PMM or APMM
and IOP card file.

Each Standard 1/0 Link Extender card has an associated fiber optic coupler
that can drive up to three pair of fiber optic cables. Each cable pair is
terminated by afiber optic coupler that terminates one fiber optic pair.

Each Long Distance 1/0 Link Extender card has an associated fiber optic
coupler that drives asingle pair of fiber optic cables. Each cable pair is
terminated by afiber optic coupler that terminates one fiber optic pair.

Every remote card file requires two /O Link Extender cards and two fiber
optic couplers, onefor Link A and onefor Link B.

The Standard /O Link Extender card will drive and terminate Link A or
Link B, depending upon the card file's1/O Link Interface addressand in
which card file dot number the card isinstalled. If the card file' s1/O Link

I nterface address and card slot number’s I/O Link Interface address are both
odd or both even, the card will drive /O Link A. If the card file's1/O Link
Interface address and dot number’s1/O Link Interface address are not both
odd or both even, the card will drive I/O Link B.

Metalic 1/0O Link Interface cables are required between redundant PMM or
APMM card files to provide communication between the IOPs and PMMs
or APMMsin the card files.

Continued on next page
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11.2  Description, continued

Nonredundant PMMor  Figure 11-1 illustrates the interconnections for a Standard 1/0 Link Extender

APMM in a Process Manager or Advanced Process Manager that contains a
nonredundant PMM or APMM. Thefollowing PM or APM subsystem
configuration is assumed.

* The PMM or APMM card fileis configured as card file #1
(I/0 Link Interface address of 0).

* Remotesite#1's1/O card fileis configured as card file # 2
(I/O Link Interface address of 1).

* Remotesite# 2's1/O card fileis configured as card file # 3
(I/0 Link Interface address of 2).

» Remotesite# 3's1/O card fileis configured as card file # 4
(I/0 Link Interface address of 3).

Figure11-1  Standard I/0O Link Extender Interconnections
with Nonredundant PMM or APMM

Central Site I/0 Card Files
PMM/APMM Card File
Remote
Site #1

Remote
Site #2

Remote
Site #3

51359
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11.2  Description, continued

Redundant PMMs or
APMMs

Figure 11-2 illustrates the interconnections for a Standard 1/0 Link Extender
in aProcess Manager or Advanced Process Manager that contains
redundant PMMs or APMMs. Thefollowing PM or APM subsystem
configuration is assumed.

Thelower PMM or APMM card fileis configured as card file #1
(I/0 Link Interface address of 0).

The upper PMM or APMM card fileis configured as card file #2
(I/0 Link Interface address of 1).

Remote site# 1's1/0O card file is configured as card file # 3
(I/0 Link Interface address of 2).

Remote site# 2's1/O card file is configured as card file # 4
(I/0 Link Interface address of 3).

Remote site# 3's1/0O card file is configured as card file # 5
(I/0 Link Interface address of 4).

Figure11-2  Standard 1/0O Link Extender Interconnections

with Redundant PMMsor APMMs
Central Site I/Q Card Files
Secondary —
% ] Remote
U Site #1
Remote
Site #2
Remote
Site #3

51363
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11.2  Description, continued

Long Distance /O Link  Configuration of the A and B Long Distance I/0 Link Extender is
Interface assignment determined by ajumper on the I/O Link Extender card.

Metallic /OLink Metallic I/O Link Interface cables are required between redundant PMM or
Interface cable required  APMM card files to provide communication between the IOPs and PMMs
or APMMsin the card files.

Nonredundant PMMor  Figure 11-3 illustrates the interconnections for a Long Distance I/O Link
APMM Extender in a Process Manager or Advanced Process Manager that has a
nonredundant PMM or APMM.

Link A and B selection is determined by jumper selection on the I/O Link
Extender card.

Figure11-3  Long Distance I/O Link Extender Interconnections
with Nonredundant PMM or APMM

Central Site I/0 Card Files
PMM/APMM Card File
Remote
Site #1
Remote
Site #2
78l |||
N a
hﬂ \
51361
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11.2  Description, continued

Redundant PMMs or Figure 11-4 illustrates the interconnections for aLong Distance I/O Link
APMMs Extender in a Process Manager or Advanced Process Manager that has
redundant PMMs or APMMs.

Link A and B selection is determined by jumper selection on the I/O Link
Extender card.

Figure11-4 Long Distance I/O Link Extender Interconnections
with Redundant PMMs or APMMSs

Central Site I/O Card Files
Secondary
Remote
Site #1
TRl
n I
1/0 Link
=" Cables
Primary
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Remote
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Il = &
F%W H.// I
<Al
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11.2  Description, continued

Number of remote card
files

Maximum fiber optic
cable length

Remote card file
installation

Two Standard /O Link Extenders, connecting up to six remote card files,
canbeingaledinaPMM or APMM card file, but the maximum number of
other primary 10Ps is still 40 (plus 40 redundant 10Ps).

The maximum fiber cable length is dependent upon the number of splices
and quality of the cable (dB loss per meter of cable). This maximum can be
between 0.98 and 1.3 kilometers for the Standard 1/0 Link Extender and up
to 8 kilometers for the Long Distance 1/0 Link Extender. See subsection
11.6 for the loss budget calculation.

For remote |ocations consisting of more than one |OP card file, the A and B
I/0O Link Extender cards are installed in separate card files, and the card files
are interconnected with the standard metallic 1/0O Link Interface cables as
shown in Figure 11-5. Asan example, the following PM or APM
subsystem configuration is assumed.

* Thelower PMM or APMM card fileis configured as card file #1
(I/0 Link Interface address of 0).

* Theupper PMM or APMM card fileis configured as card file #2
(I/0 Link Interface address of 1).

* Theremote site' s upper I/O card fileis configured ascard file # 3
(I/0 Link Interface address of 2).

* Theremote site'slower /O card fileis configured as card file # 4
(I/0 Link Interface address of 3).

Figure11-5 Remote Site Multi-IOP Card File I/O Link Interface Cabling

Central Site Remote Site .
Secondary APMM Card File  Upper IOP Card File

N\ Metallic /O v,
Card File Link Cables

Primary APMM

Lower IOP Card File

53143
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11.3  Fiber Optic Cable Routing

Routing methods

CableAand B
separation

Fiber optic cable can be routed underground (with direct buria cable),
through the air (with outdoor aeria cable), or in cable and electrical wiring
trays. Fiber optic cable isimmune to interference from el ectromagnetic
fields or transmissions. Fiber optic cable is safe to route through intrinsic
safety areas with no danger of explosion.

The A and B fiber links should be routed to the destination by different
routes to avoid simultaneous damage or cutting to both cables; however, the
maximum difference in fiber optic cable length between Link A and Link B
must be less than 500 meters (1640 feet) to limit the communications delay
difference between Link A and Link B.

11.3.1 Direct Burial

Under ground burial
hazards

Type of cable to use

Heavy duty cables can be buried directly in the ground. Care should be
taken to minimize the effects of freezing water, the heaving of rocks caused
by the ground freezing, ground disruption because of construction, and
rodents.

The most durable jacket material for environmental hazards, such as
crushing and abrasion, is polyethylene. An inner layer of steel armor
provides additional protection from rodents. Use of heavy duty cables can
sometimes be avoided by protecting the cable with conduit or polyethylene

pipe.

11.3.2 Aerial Lashing

Aerial lashing methods

Aeria Lashing methods are similar to those used for electrical cables. Most
cables are compatible with helical 1ashing, clamping, or tied mounting.
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11.3.3 Vertical Installations

Cable clamping

Fiber migration

Cable loops

Cablein vertical trays, raceways, shafts, etc., should be firmly clamped at
frequent intervals so that cable weight is supported evenly. Clamping
intervals can be as short as one meter (3.3 feet) outdoors to prevent wind
dapping and minimizeice loading, or aslong as 15 meters (49.2 feet) in
interior locations.

Fiber in vertical installations does not break because of its own weight;
however, for vertical runs of 15 meters (49.2 feet), and greater, excess
fiber can migrate downward. The crowding of excessfiber at the bottom
can cause an increase in attenuation.

This downward migration of fiber in vertical runs can be reduced by placing
loops in the cable, approximately 0.3 to 0.5 meter (1 to 1.5 feet) in
diameter, at the top, bottom, and at 150-meter (500-foot) intervals.

11.3.4 Indoor Requirements

Cable jacket building
code restrictions

Building code requirements frequently do not allow cables with
polyethylene jackets. Jackets of polyvinyl chloride are frequently restricted
to conduits, while floropolymer or other approved jacket materia is
required for usein cable traysand air plenums. Cable with suitable jacket
material must be selected for the application.

11.3.5 Loose Buffered Cable

Ambient temperature
variations

Fire code requirements

Where ambient temperature variations are 20°C or greater on adaily basis,
thelife of the fibers can be significantly reduced. In applications where the
ambient temperature is not controlled, loose buffered cable must be
specified.

Loose buffered cable is available in polyethylene jacket material only. Fire
codes may dictate that the indoor portion of the cable installation be in metal
conduit, or if the temperature is controlled, a splice may be required to
convert to atight buffer cable with a PV C or Fluoride Co-Polymer jacket
meaterial.
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11.3.6 Number of Fibers

Multi-fiber cable
required

Cable damage possible

Two fibers are required for one link, one for transmit and one for receive.
Fiber lossis measured at 22°C +3° and is usually stated as amean vaue.
Individual fiber losses may be as much as 25% greater than the mean.

As insurance against future damage, such as fiber breakage, or
encountering excessive loss in any one fiber, the inclusion of spare fibers
should be considered. Thisisespecially important for cables that have high
installation cost.

11.3.7 Cable Installation

Use professional
installers

62.5 micron cables

100 micron cables

It isrecommended that the fiber optic cable be installed by professional
installation contractors. The installerswill provide the cable, install the
cable, attach ST-type connectors, and do the OTDR test.

62.5 micron cable usage is controlled by Honeywell purchase specification
51190918 for indoor cable and Honeywell purchase specification 51190919
for outdoor cable.

Indoor cables are available with 2, 4, or 6 fibers.

Outdoor aerial and direct burial cables are available with 4, 6, or 8 fibers.

100 micron cable usageis controlled by Honeywell purchase specification
51190697 for indoor cable and Honeywell purchase specification 51190698
for outdoor cable.

Indoor cables are available with 2, 4, or 6 fibers.

Outdoor agerial and direct buria cables are available with 4, 6, or 8 fibers.
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11.4 Indoor Cable Bend Radius

Cable bend
requirements

Fiber optic cable is easily damaged by overbending or kinking the cable, so
aminimum bend radiusis established for each different cable size and cable
construction. Indoor cableisthe most flexible and outdoor direct burial
cableistheleast flexible. Table 11-1 specifies the minimum bend radius for
indoor cable.

In the table, short term minimum bend radius refers to the minimum bend
radius that is safe during installation. Long term minimum bend radius
refers to the minimum bend radius that is safe after the cable installation is
completed and settled.

Table11-1 Minimum Bend Radius for Indoor Cable

Fibers Per Cable Minimum Bend Radius Minimum Bend Radius
(Short Term) (Long Term)
2 17.0cm (6.7 in.) 13.0cm (5.11in.)
4 22.0cm (8.7 in.) 16.5cm (6.6 in.)
6 26.0 cm (6.7 in.) 20.0cm (7.9 1in.)
8 30.0 cm (6.7 in.) 23.0cm (9.0in.)

11.5 Cable Construction

Fiber optic cable
selection

Installation precautions

The selection of fiber optic cable is dependent upon satisfying installation
and environmental requirements without exceeding the maximum optical
losses. The factors to be considered when selecting the cable are

» Thetotd fiber optic cable losses

» The cable requirements caused by the desired routing. Routing
requirements can include direct burial, conduits, trays, raceways,
plenums, etc.

» Construction code requirements

Theinstallation procedures for placement of fiber optic cables are the same
asfor electrical wires. Care should be taken to avoid yanking, flipping, or
wrapping that can result in unnecessary tightening of the fibers. Fiber optic
cables should not be subject to foot traffic or crushing forces. Sharp
bending and scraping at entrances and covers should be avoided.
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11.6  Cable Splices and Connections

Planning the cabling

Cable splice protection

Cable breakout

Use of a breakout kit

When planning a system installation, design the system to have the
minimum number of splices For example, convert outdoor cable to indoor
cable when entering a cabinet where the bend radius of outdoor cable will
not fit in the cabinet. Where this splicing must be made, sufficient cable
length must be provided for aspliceloop. Thirty to forty-five centimeters
(12 to 18 inches) on each cable end is the usua allowance for a service
loop. Also, when entering the equipment cabinet, sufficient cable length
must be allowed for breakout (stripping and fanning out) and termination of
theindividual fibers.

Completed splices cannot withstand tensile forces and must be housed in a
strain relief assembly. Moisture entry into the splice can cause degradation
of performance; therefore, the splice enclosure must be sealed, and if
necessary, the splice encapsulated to minimize moisture entry.

Breakout eliminates the outer sheath, leaving the more flexible individual
fibersfor routing within the cabinet. Tight buffer indoor cables (discussed
in subsection 11.2.5) provide strength members with each fiber, eliminating
the need to use breakout kitsto add strength members for each fiber.

In outdoor loose-buffered, gel-filled cable designs, there is no strength
member or protective jacket for the individua fibers. To terminate and use
this type of cable requires the use of a breakout or fan-out kit. The kit
provides strength members with flexible jackets that are placed over the
fibers after the outer jacket isremoved. Thesekits can be installed over
fibers as much as 10 meters (33 feet) in length. The kit provides fiber
protection for in-cabinet routing and termination.

Continued on next page
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11.6  Cable Splices and Connections, continued

Cables with connectors
preinstalled

If the cable length is accurately determined and the cable does not have to be

pulled through a conduit, the cables can be ordered with connectors
installed on the ends. Thisrequireslessfield skill and installation time.

ST-type connectors, as shown in Figure 11-6, can also be used as a means

of splicing two cables; however, to minimize losses at or near maximum
cable lengths, professional installation is required, using fusion splices.

Figure11-6  ST-Type Connector

Precision drilled ceramic ferrule
adapter with precision molded
split sleeve for accurate
fiber alignment

Non-slip textured plug grip

Durable spring-loaded,

mechanism

Accepts 50/125, 62.5/125 and 85/125
micron fiber with outer jacket diameter of 3.0 mm or less

nickle-plated zinc plug with simple twist-locking

2932

3/96

PM/APM Planning

201



11.7  Loss Budget

Introduction

Thefiber cable loss budget is the difference between the transmit power and
the minimum receiver sengitivity, minus the desired loss margin.

11.7.1 Standard I/O Link Extender

Loss budget calculation

ATTENTION

Types of splices

The loss budget for the Standard 1/O Link Extender is calculated as follows.

Transmit Power - Recelver Senditivity = Budgeted L osses

Component dB Level
Transmitter (62.5 micron fiber) -16.0
Receiver (-)-24.0

8.0
L ess power loss over time (-) 2.5
Available optical cable power 5.5

ATTENTION—Because the maximum transmitter output level is—7 dB,
and the maximum receiver input level is—10 dB, the receiver may be
overdriven on ashort link and may require a 3 dB attenuator. Connector
allowances for the transmitter and receiver are included in the above power
declaration.

Two types of splices are available, mechanica and fusion.

The mechanical-type of splice consists of a glass tube into which the fiber is
secured by ultraviolet (UV) curable epoxy.

The fusion-type spliceis produced by carefully aligning the fibers and then
fusing them together by heating the fibers.

In both cases, the loss in the resulting splice is very dependent upon the
skill of theinstaller. Thelosses at all splices and cable installations need to
be certified and recorded at the time of installation for future reference as
described in subsection 11.8.

Continued on next page
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11.7.1 Standard I/O Link Extender, continued

Cable span distance
formula

To cdculate the maximum distance the cable can reliably span

5.5 - (losses in splices) =D, the distance
Maximum cablelossin dB/km

The maximum distance for a Premium Performance cable with two fusion
splices can be calculated using Tables 11-2 and 11-3.

55-(2x0.3) =1.22km
4

The maximum distance for High Performance cable with two mechanical
splices can be calculated using Tables 11-2 and 11-3.

55-(2x0.5) =112km
4

Table11-2  Standard Optical Power Loss

Type of Splice Average Loss (dB) Maximum Loss (dB)
Fusion 0.2 0.3
Mechanical 0.3 0.5
ST-Connector 0.5 0.9

Table11-3  Standard Fiber Optic Cable Losses (@ 850 nm)

Type of Splice Average Loss (dB/km) Maximum Loss (dB/km)
Fusion 3.75 4.0
Mechanical 3.75 4.0
ST-Connector 3.50 4.0
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11.7.2 Long Distance I/O Link Extender

Loss budget calculation  The loss budget for the Long Distance I/O Link Extender is calculated as
follows.

Transmit Power - Recelver Senditivity = Budgeted L osses

Component dB Leve

Transmitter (62.5 micron fiber) -18.0

Receiver (-) -31.5

135

Less power loss over time (-) 4.5

Available optical cable power 9.0
ATTENTION—Connector allowances for the transmitter and receiver are

included in the optical cable power calculation shown above.

Types of splices Two types of splices are available, mechanical and fusion.

The mechanical-type of splice consists of a glass tube into which the fiber is
secured by ultraviolet (UV) curable epoxy.

The fusion-type splice is produced by carefully aligning the fibers and then
fusing them together by heating the fibers.

In both cases, the loss in the resulting splice is very dependent upon the
skill of theinstaller. Thelossesat all splices and cable installations need to
be certified and recorded at the time of installation for future reference as
described in subsection 11.8.

Continued on next page
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11.7.2 Long distance I/O Link Extender, continued

Cable distance formula  To calculate the maximum distance the cable can reliably span for the model
MU-ILDX03 1/0 Link Extender, use the following formula.

9.0 - (losses in splices) =D, thedistance
Maximum cablelossin dB/km

The maximum distance for a Premium Pearformance cable with two fusion
splices can be calculated using Tables 11-4 and 11-5.

9.0-(2x0.3) =4.2km
2

The maximum distance for High Performance cable with two mechanical
splices can be calculated using Tables 11-4 and 11-5.

9.0-(2x0.5) =4.0km
2

Table11-4  Long Distance Optical Power Loss

Type of Splice Average Loss (dB) Maximum Loss (dB)
Fusion 0.2 0.3
Mechanical 0.3 0.5
ST-Connector 0.5 0.9

Table11-5  Long distance Fiber Optic Cable Losses (@ 1300 nm)

Type of Splice Average Loss (dB/km) Maximum Loss (dB/km)
Fusion 1.5 2.0
Mechanical 1.5 2.0
ST-Connector 1.0 2.0
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11.8 Power Level Measurement

Record post installation  After the cables have been connected to the fiber optic transmitters and

measurements power has been applied to the equipment, measurements of transmitter
output, cable loss and power input to the fiber optic receivers should be
recorded for future reference. This procedure is detailed in the Process
Manager /0O Ingtallation manudl.
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Section 12 — Low Level Multiplexer Planning

12.1 Overview

Section contents The topics covered in this section are:
Topic See Page
12.1 L@ 17T T PPN 207
12.2 LLMUX COoNfiIQUIAtIONS. .....uu i 207
12.3 LLMUX IOP PIaCeMENT ......uiiiiiii it 210
12.4 Power Adapter Placement..........ccoovviiiiiieiiii e 210
12.5 LLMUX FTA PlaCcement......cocouiiiiiiiiie et 210
12.6 Remote CIR Installation .............oooviiiiiiii e, 213

12.2  LLMux Configurations

CE Compliance All models of the Low Level Analog Input Multiplexer (LLMux) Field
Termination Assemblies (FTAS) and the Power Adapter can be usedin aCE
Compliant application; however, they must be used with the model
MU-KFTSxx IOPto FTA cable and the IOP(s) must beinstalled in a CE
Compliant card file. Table 12-1 lists FTA and Power Adapter model and
part numbers.

Table12-1  Low Level Analog Input Multiplexer FTAs

Model Number Description Part Number

MU-TAMRO3 RTD LLMux FTA — IOP Nonredundancy 51309218-125

MC-TAMRO3 RTD LLMux FTA — Conformally Coated 51309218-175

MU-TAMTO03 | TC LLMux FTA —IOP Nonredundancy 51309223-125

MC-TAMTO03 | TC LLMux FTA — Conformally Coated 51309223-175

MU-TAMT13 | TC LLMux FTA with Remote CJR — 51309213-125
IOP Redundancy

MC-TAMT13 TC LLMux FTA with Remote CJR — 51309213-175
Conformally Coated

MU-TLPAO2 Power Adapter 51309204-125

MU-TLPAO2 Power Adapter 51309204-175

Continued on next page
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12.2  LLMux Configurations, continued

Non-CE Compliance

Conformal coating

Power Adapter

Description

Two types of LLMux
FTAs

Two thermocouple
LLMux FTAs

16 LLMux FTA

The FTAs and the Power Adapter can aso be used for anon-CE
Compliance application. The model MU-KFTAxx IOPto FTA cable can be
substituted for the model MU-KFT Sxx cable.

All models of the LLMux FTA and the Power Adapter are available with
conformal coating. See Table 12-1.

A CE Compliant version of the model MU-TLPAO2 Power Adapter (part
number 51309204-125 or 51309204-175 ) must be used with the LLMux
FTA modelsfor a CE Compliant application.

Figure 12-1 illustratesaLow Level Anaog Input Multiplexer (LLMux)
configuration.

In Figure 12-1, the LLMux FTA, model MU-TAMRO3 or
MU-TAMTO03/13, communicates with amodel MU-PLAMO2 LLMux 10P
through the model MU-TLPAQ2 Power Adapter. This can be anon-CE
Compliant or CE-Compliant application depending upon the model of the
IOPto FTA cable and the model of the card file.

The LLMux FTAsthat connect to the Power Adapter can be either of two
types of FTAs; the model MU-TAMTO03/13 Thermocouple (TC) FTA or the
model MU-TAMRO3 Resistive Temperature Device (RTD) FTA. The
combination of the FTA mother board and the daughter board determines
the type of FTA.

Thetwo LLMux FTAsthat connect to the Power Adapter can be the same
type, or different types.

There are two versions of the Thermocouple LLMux FTA. The model
MU-TAMTO3 FTA hasasingleloca Cold Junction Reference (CJR)
interface, while the model MU-TAMT13 FTA has aremote CJR interface.
Thisalowsthe CJR to be located up to 50 meters (164 feet) from the FTA
with the use of appropriate cabling.

Each type of LLMux FTA has 16 channels that accept low level analog

channels inputs. Two LLMux FTAs connected to a Power Adapter provide 32
channel inputs to the LLMux IOP. This concept causesthe LLMux to be
known also as the 32-point LLMux.

Continued on next page
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12.2  LLMux Configurations, continued

CE Compliant LLMux
configuration

Figure12-1 LLMux Configuration Interconnections—CE Compliant

Card File =—

Model MU-PLAMO2 LLMux IOP

goooooooopooooo

Model MU-KFTSxx Cable (CE Compliant)

Power Adapter

UNIT 0

Model
MU-TLPAO

UNIT 1

The FTA must be
mounted upright
(mercury-wetted relays)
at all times and installed

or
Model MU-KFTAxx Cable (Non-CE Compliant
[50 meters (164 feet) Maximum Length ]

= A-Size

Model MU-KLAMxx Internal Cabinet Cable

or

Model MU-KLXxxx (Belden 83654) External Cabinet Cable
[305 meters (1000 feet) Maximum Length ]

in a cabinet or a NEMA
12 mounting box.

B-Size —

LLMux Model MU-TAMRO3 (RTD)
or
MU-TAMTO03/13 (TC) FTA 54073
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12.3 LLMux IOP Placement

Install the IOP in any The LLMux IOP can beinstalled in any available dot inaPMM, APMM, or
card file |OP card file.

12.4  Power Adapter Placement

Within 50 meters of IOP  The Power Adapter can beinstalled on any available FTA Mounting
Channel that iswithin 50 meters (164 feet) of the LLMux IOP. The
restriction is that the longest IOP to FTA cable cannot exceed 50 meters.

IOP to Power Adapter ~ The |OP to Power Adapter interconnection is provided by a model

cable MU-KFTAxx nonshielded cable (the suffix “xx” represents the length of
the cable in meters) in 12 sizes, up to 50 meters (164 feet) inlengthina
non-CE Compliance application. A model MU-KFTSxx shielded cableis
used for a CE Compliant application. See the Process Manager/Advanced
Process Manager Service or Process Manager/Advanced Process Manager
Installation manual for the exact sizes available.

Power Adapter size The Power Adapter has the same dimensions as an A-size (6 inches) FTA.

12.5 LLMux FTA Placement

FTA size TheLLMux FTA isaB-size (12 inches) FTA

EMI sensitivity The LLMux FTA designed to bein ashielded enclosure. This can be

accomplished in either of two ways:

e Ingtal the FTA in astandard Process Manager or Advanced Process
Manager cabinet on an FTA Mounting Channel. The FTA isgrounded to
the cabinet and the cabinet must be grounded to Safety Ground
(building ground).

* Ingtal the FTA inaNEMA 12 box with the FTA Mounting Channel
grounded to the box, and the box connected to Safety Ground.

WARNING—The practice of mounting an FTA on pand railsis not
acceptable because the installed FTA can not be adequately shielded. The
FTA must mount on an FTA Mounting Channel.

Continued on next page
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12.5 LLMux FTA Placement, continued

Within 305 meters of
Power Adapter

Mercury-wetted relay
contacts

Local FTA to Power
Adapter cabling

External Power Adapter
to FTA cabling

The remote LLMux cabinet or NEMA 12 box can be located up to 305
meters (1000 feet) from the Power Adapter. The restriction isthat the
longest Power Adapter to FTA cable cannot exceed 305 meters (1000 feet).

CAUTION—Theremotely-installed FTA’s environment must meet the
same environmental conditions imposed on equipment installed in Process
Manager or Advanced Process Manager cabinets. See Section 5in this
manual and the TDC 3000X System Site Planning and Process Manager 1/0
Installation manuals for additional information.

LLMux FTAs contain relays with mercury-wetted contacts and must be
positioned with the LLMux power connector-side up.

When the LLMux FTA isinstalled in the same cabinet, or cabinet complex,
asthe Power Adapter FTA, amodel MU-KLAMXxx cable (“Xx” represents
five sizes— 30, 66, 100, 200, and 300 centimeters) with stripped wire ends
Is used for the interconnection. See the Process Manager/Advanced
Process Manager Service manua for part numbers.

The cable can be used for both non-CE Compliant and CE Compliant
applications.

The cable hastwo individually shielded twisted-pair wires. The shields
must be connected to ground at the Power Adapter end only. Thewire
connections are made by using the compression terminalsin a6-pin
connector at the Power Adapter end and a 4-pin connector at the FTA end.

When LLMux FTA isnot installed in the same cabinet, or cabinet complex,
as the Power Adapter and up to 305 meters (1000 feet) from the Power
Adapter, amodel MU-KLXxxx cable (“xxx” represents three sizes— 76,
152, and 305 meters for external cabinet installation) must be used. Thisis
Belden type 83654 cable with abraided shield and must be used for the
interconnection for a CE Compliance application. See the Process
Manager/Advanced Process Manager Service manual for part numbers.

References For additional LLMux IOP and FTA information, see the Process Manager
I/O Installation or Process Manager/Advanced Process Manager Service
manual.

Continued on next page
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12.5 LLMux FTA Placement, continued

Power Adapter to FTA
cable specifications

Model MU-KLAMxx
power cable
(internal cabinet use)

Model MU-KLXxxx
power cable
(external cabinet use)

Model MU-KRCJ00
remote CJR cable

The model MU-KLAMXxx (internal) and model MU-KLXxxx (external)
cables have the following specifications.

Manufacturer Type—Belden 9406
Configuration—Shielded double pair
Flame Resistance Conformity—CSA FT 4
CSA Type—CMG

NEC Type—CM

Manufacturer Type—Belden 83654

Conductors—Shielded double pair (Teflon jacket)

Flame Resistance Conformity —CSA FT 4/FT6 and UL910
CSA Type—CMP

NEC Type—CMP

Temperature: -70°C to +200°C

Manufacturer Type—Belden model 83653
Conductors—Three 1.0 mm2 (18 AWG) conductors
Insulation and Jacket—T eflon conductor insulation and jacket
Shielding—Braid over fail

Flame Resistance Conformity—CSA PCC FT4/FT 6 and UL910

NEC Type—CMP
Use—Air plenum
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12.6 Remote CJR Installation

Installation Figure 12-2 illustrates remote CJR installation requirements. Model

requirements MU-KRCJO00 cable must be used between the remote CJR sensor and the
model MU-TAMT13 or MC-TAMTI13 FTA. Itslength isrestricted to 50
meters (164 feet). The cable shield must be connected to Safety Ground at
both ends of the cable.

Theinstallation asillustrated is CE Compliant.
Figure12-2 Remote CJR Installation

To Power Adapter

—=J6

(Belden Type 83653) Cable
[Maximum Length 50 meters (164 feet)]

N

Model MU-KRCJO0O0 JlH

Remote

CJR

Sensor — Safety Ground
51304589-100 J3

or
51304589-150 (Conformally Coated) M H

Note:

Both ends of the model

MU-KRCJO0O0 cable shield Model MU/MC-TAMT13
must be connected to Safety LLMux FTA
Ground for CE Compliance. 54091
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Section 13 — Serial Device Interface Planning

13.1 Overview

Section contents

The topics covered in this section are:

Topic See Page
13.1 L@ 17T T PPN 215
13.2 Serial Device Interface Configurations...........cccoveiiiiiiiiiiiieiieiees 215
13.3 Serial Device Interface IOP Placement............cooooiiiiviiiiiiiiiiiiiiieeeeeeen 217
13.4 Power Adapter Placement..........ccoovviiiiiieiiii e 217
13.5 IOP to Power Adapter Cabling .........ccuviiiiiiiiiiiiiiiece e 217
13.6 Serial Device Interface FTA Placement............coooiiiiiiiiiiii i 218
13.7 FTA to Power Adapter Cabling.........coooeiiiiiiiiiiiiiiii e 218
13.8 FTA FiEeld Cabling .....ooovueiiiiiiis e 220
13.9 Serial Device Interface FTA MOAEIS.........cooviiiiiiiiiiiiiiiiiieee e 221

13.2  Serial Device Interface Configurations

Overview

There are three models of the Serial Device Interface (SDI) FTA,

FTA plug-in module
determines application

EIA-232 and
ElA-422/485 interfaces

MU-TSDTO02, MU-TSDMO02, and MU-TSDUO2. All the FTA models
interface with the model MU-PSDX02 Serial Device Interface IOP. One or
two Serial Device Interface FTAs can communicate with asingle model
MU-PSDX02 Seria Device Interface |OP through the model MU-TLPAO2
Power Adapter.

All models of the Seria Device Interface use the same Serial Device
Interface FTA assembly. Thefirmware that isresident in the FTA’s plug-in
module, M1, determines the selected serial communications interface type
(E1A-232 or EIA-422/485) and the interface application. The FTA is
assigned aunigue FTA model number depending upon the user’s
application.

The Serial Device Interface FTA has both EIA-232 (RS-232) and
ElA-422/485 (RS-422/485) asynchronous serial communications

interfaces, one of which is active depending on the FTA model number,
using either a DB-25 or a 5-termina compression terminal connector,
respectively. The model MU-TSDTO02 FTA supports the EIA-232
interface, and the model MU-TSDMO02 and MU-TSDUO2 FTAs support the
EIA-422/485 interface.

Continued on next page
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13.2  Serial Device Interface Configurations, continued

SDlI interface Figure 13-1 illustrates a typical Serial Device Interface configuration.
configuration

Figure13-1  Serial Device Interface Interconnections

Model MU-PSDX02
Serial Device Interface
IOP —

pogoooooogooobn

™ CardFile

Model MU-KFTAxx FTA Cable
[50 meters (164 feet) Maximum Length]

Model
MU-TLPAO2
Power
Adapter

«— A-Size

UNIT O UNIT 1

Model MU-KLAMxx Internal Cabinet Cable
[~ or

Model MU-KLXxxx External Cabinet Cable
[305 meters (1000 feet) Maximum Length]

Model Model
MU-TSDTO02 MU-TSDMO02
Serial Device Serial Device .a—— A _gjse
Interface Interface
FTA FTA
Model
Customer Supplied MU-MASX02
EIA-232 (RS-232) Interface Cable » e Manual/Auto
[15 m (50 ft) Maximum Length] Station
Device 1
Toledo Weigh MU%OXS;OZ
gilll_zMzo(;j;EI) b Manual/Auto
] Station
or :
8142-2189 Device 2
Model
MU-MASX02
EIA-422/485 (RS-422/485) Interface Cable s Manual/Auto
[305 m (1000 ft) Maximum Length] —» Station
See note. Device 3
Model
Note: MU-MASX02
e M@NUal/Auto
Total maximum length can be up to 1200 meters Station
(4000 feet) when using the appropriate type of cable. Device 4

5007

Continued on next page
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13.2  Serial Device Interface Configurations, continued

EIA-232 cable length The EIA-232 cableislimited to adistance of 15 meters (50 feet). The cable

limitation must be supplied by the user and terminate in a DB-25 connector.
ATTENTION—The EIA-232 interface is a point-to-point interface in which

only one seria device can be connected. The EIA-422/485 interface can be
configured as a multidrop interface on which up to 15 seria devices can be
connected.

13.3 Serial Device Interface IOP Placement

Locating the IOP The Serid Device Interface |IOP can beingtalled in any available card file
slot.

13.4  Power Adapter Placement

Install within 50 meters ~ The Power Adapter can be installed on any available FTA Mounting

of IOP Channel that iswithin 50 meters (164 feet) of the Serial Device Interface
|OP.
Power Adapter size The Power Adapter has the same dimensions as an A-size (6 inches) FTA.

13.5 I0OP to Power Adapter Cabling

Non-CE-Compliant IOP  The interconnection between the |OP and the Power Adapter is provided by

to Power Adapter amode MU-KFTAXxx cable. The cableis used in non-CE Compliant

cabling applications. The suffix “xx” in the model number represents the length of
the cable in meters. The cableisavailablein 12 lengths, up to 50 meters
(164 feet). Seethe Process Manager/Advanced Process Manager Service
manual for the exact lengths that are available.

CE-Compliant IOP to Presently, the Seria Device Interface FTA cannot be used for CE Compliant
Power Adapter cabling application.
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13.6 Serial Device Interface FTA Placement

Install within 305 meters  The Serial Device Interface FTA can beinstalled in the same Process

of Power Adapter Manager or Advanced Process Manager cabinet as the Seria Device
Interface |OP, or remotely, up to 305 meters (1000 feet) from the Power
Adapter.

FTA size The FTA isan A-size (6 inches) FTA and can be installed on an FTA
Mounting Channel.

13.7  FTA to Power Adapter Cabling

FTA to Power Adapter  The cable connecting the Serial Device Interface FTA to the Power Adapter

cable is ashielded twisted pair cable that is supplied by Honeywell. Two types
of cablesare available, an internal cabinet cable, model MU-KLAMxx, and
an external cabinet cable, model MU-KLXxxX.

The suffix “xx” represents the length of the cablein centimetersfor the
model MU-KLAMXxx cable. Five lengths are available, 30, 66, 100, 200,
and 300 centimeters.

The suffix “xxx” represents the length of the cable in meters for the model
MU-KLXxxx cable. Threelengths are available, 76, 152, and 305 meters.

Internal cabinet or When the Serial Device Interface FTA isinstalled in the same cabinet, or

cabinet complex cabling - cabinet complex, as the Power Adapter, amodel MU-KLAMxx cable with
stripped wire ends is used for the interconnection. See the Process
Manager/Advanced Process Manager Service manual for available cable
lengths.

The cable has two individually shielded, twisted-pair wires. The shields
must be connected to ground at the Power Adapter end only. Thewire
connections are made by using the compression terminalsin a6-pin
connector at the Power Adapter end and ain 4-pin connector at the Serial
Device Interface FTA end.

Continued on next page
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13.7  FTA to Power Adapter Cabling, continued

External cabinet cabling

References

Power Adapter to FTA
cable specifications

Model MU-KLAMxx
cable
(Internal cabinet use)

Model MU-KLXxxx
cable
(External cabinet use)

When the Serial Device Interface FTA isinstalled remotely from the Power
Adapter, amodel MU-KLXxxx cableis used for the interconnection. See
the Process Manager/Advanced Process Manager Service manua for
available cable lengths.

The cable has a braided shield with twisted-pair wires. The shields must be
connected to ground at both Power Adapter end and the FTA end of the
cable. The wire connections are made by using the compression terminals
in a6-pin connector at the Power Adapter end and in a4-pin connector at
the Seria Device Interface FTA end.

For additional Seria Device Interface IOP and FTA information, seethe
Process Manager 1/0O Installation or Process Manager/Advanced Process
Manager Service manual.

The model MU-KLAMXxx (internal) and model MU-KLXxxx (external)
cables have the following specifications.

* Manufacturer Type—Belden 9406

» Configuration—Shielded double pair

» Fame Resistance Conformity—CSA FT4
* CSA Type—CMG

« NEC Type—CMG

» Manufacturer Type—Belden 83654

» Configuration—Shielded double pair (TEFLON jacket)

» Fame Resistance Conformity—CSA FT4/FT6 and UL910
* CSA Type—CMP

* NEC Type—CMP

» Temperature Rating: -70°C to +200°C
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13.8 FTA Field Cabling

FTA to field device
cable specifications

Model MU-KSXxxx
cable

Belden 9182 cable

Belden 9271 cable

The cablesthat follow are recommended as EIA-422/485 FTA tofield
deviceinterface cables and have the following specifications. Honeywell
offers the model MU-K SXxxx cable (three lengths — 76, 152, and 305
meters, the suffix “xxx” represents the length of the cable in meters). The
other two recommended cabl e types can be purchased directly from the
manufacturer.

All the cables are available in lengths up to 305 meters (1000 feet). The
total combined length between the FTA and the field devices can be 1200
meters (4000 feet) for the Model MU-K SXxxx and Belden 9182 cables,
and 305 meters (1000 feet) for the Belden 9271 cable.

* Manufacturer Type—Belden model 89182

» Configuration—Shielded single pair (TEFLON jacket)
» Flame Resistance Conformity—CSA FT4/FT6

* CSA Type—CMP

* NEC Type—CL2P and CMP (Plenum)

e Temperature Rating: -70°C to +200°C

» Manufacturer Type—Belden model 9182
» Cable Configuration—Shielded single pair
* Flame Retardant

» FHame Resistance Conformity—CSA FT1
* CSA Type—CMX

* NEC Type—CL2X and CMX

» Temperature Rating: -20°C to +60°C

» Manufacturer Type—Belden modd 9271
» Cable Configuration—Shielded single pair
* Flame Retardant

» Fame Resistance Conformity—CSA FT1
* CSA Type—CM

* NEC Type—CM

e Temperature Rating: -40°C to +80°C
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13.9 Serial Device Interface FTA Models

Model MU-TSDT02 The model MU-TSDTO02 Seria Device Interface FTA accommodates the
model 8142-2084 or 8142-2184 Toledo Weigh Cell device, manufactured
by Toledo Scale Inc., through its EIA-232 (RS-232) interface.

Model MU-TSDMO02 The model MU-TSDMO2 Serial Device Interface FTA accommodates up to
four model MU-MASX02 Manual/Auto Station devices, manufactured by
Honeywell Inc., through its EIA-422/485 (RS-422/485) interface.

Model MU-TSDUO02 The model MU-TSDUO2 Serial Device Interface FTA accommodates up to
four model MU-MASX02 UDC 6000 devices, manufactured by Honeywell
Inc., through its EIA-422/485 (RS-422/485) interface.
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14.1

Section contents

Section 14 — Serial Interface Planning

Overview

The topics covered in this section are:

Topic See Page
14.1 L@ 17T T PPN 223
14.2 Serial Interface ConfigurationsS............cccoviiiiiiiiiini e 223
14.3 Serial Interface IOP Placement...........cccooouiiiiiiiiiiiiiiiiiiiiiiiiieiiieeeeeeeeee 229
14.4 Power Adapter Placement..........ccoovviiiiiieiiii e 229
14.5 IOP to Power Adapter Cabling .........ccuviiiiiiiiiiiiiiiece e 229
14.6 Serial Interface FTA Placement...........ooouiiiiiiiiniiieee e 230
14.7 FTA to Power Adapter Cabling.........cooooiiiiiiiiiiiiieei e 230
14.8 FTA FIEld Cabling .....ocovuiiiiiiiis e 232
14.9 Serial Interface FTAMOEIS...........oviiiiiiiiii e 233
14.10 Communications Interface Specifications ............ccooovviiiviiiiiicvinccs 234

14.2

Serial Interface Configurations

CE Compliance

Some Serial Interface (Sl) Field Termination Assemblies (FTAS) are CE
Compliant, while others are not. The CE Compliant and non-CE Compliant
models with their part numbers arelisted in Table 14-1. CE Compliant SI
assemblies are identified by the tab number of the part number that endsin
“26" or “28.” They do not have a unique model number.

CE Compliant FTA assemblies have aFASTON terminal that islocated at
one corner of the FTA. It issecured by the FTA mounting screw and
ensures a Safety Ground connection. The terminal is used only when the
FTA ismounted at aremote location that is external to the cabinet or cabinet

complex in which the Power Adapter is mounted.

For CE Compliant installations, if the Power Adapter isremotely mounted
in acabinet that is separate from the cabinet in which its associated IOP is
mounted, it is mandatory that amodel MU-KFTSxx shielded IOP to FTA

cable be used between the assemblies.
Table 14-1 Serid Interface FTAS

Model Number Non-CE Compliant CE Compliant
Part Number Part Number
MU-TSIM12 51303932-401 51303932-426
MU-TSIA12 51303932-403 51303932-428

Continued on next page
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14.2  Serial Interface Configurations, continued

Introduction

FTA plug-in module
determines application

EIA-232 and
EIA-422/485 interfaces

ATTENTION

Modbus protocol

The model MU-TSIM12 or MU-TSIA12 Serid Interface (SI) FTA
communicates with the model MU-PSIM 11 Serid Interface 10OP through the
model MU-TLPAO2 Power Adapter.

Thefirmware that isresident in the FTA’s plug-in module, M1, identifiesit
asa Serial Interface FTA and determines the selected serial communications
interface type (EIA-232 or EIA-422/485) and the interface application. The
FTA isassigned a unique model number depending upon the application.

The Serial Interface FTA has both EIA-232 (RS-232) and EIA-422/485
(RS-422/485) asynchronous serial communications interfaces, one of
which is active depending on the software-selected application, using either
aDB-25 or a5-terminal compression-type connector, respectively.

The EIA-232 cableislimited to adistance of 15 meters (50 feet). The cable
must be supplied by the user and terminate in a DB-25 connector.

ATTENTION—The EIA-232 interface is a point-to-point interface on
which only one seria device can be connected. The EIA-422/485 interface
is configured as a multidrop interface on which up to fifteen serial devices
can be connected.

A Modbus protocol device that interfaces with the Seria Interface FTA must

device qualify as compatible though Honeywell’ s Multivendor Interface Program.
Continued on next page
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14.2

Non-CE Compliant
model MU-TSIM12 FTA

Serial Interface Configurations, continued

Figure 14-1 illustrates a non-CE Compliant Serial Interface configuration
incorporating the model MU-TSIM 12 Serid Interface FTA.

interconnections

Figure14-1 Modd MU-TSIM12 Serial Interface FTA Interconnections—Non-CE Compliant
Model MU-PSIM11 | |
Serial Interface ~¢—— Card File
I0P —
goooooooogooooao
Model MU-KFTAxx IOP to FTA Cable
[50 meters (164 feet) Maximum Length]
Model
MU-TLPAO2
Power <— A-size
Adapter
UNITO UNIT1
Model MU-KLAMxx Internal Cabinet Cable
or
Model MU-KLXxxx External Cabinet Cable
[305 meters (1000 feet) Maximum Length]
Model Model
MU-TSIM12 MU-TSIM12
Serial Serial e— A-size
Interface Interface
FTA FTA
Customer Supplied J’ Modbus
EIA-232 (RS-232) Interface Cable | Protocol
[15 meters (50 feet Maximum Length] Device
Device 1
Modbus Modbus
Protocol Protocol
Device Device
Device 2
I
|
EIA-422/485 (RS-422/485) Interface Cable :
[305 meters (1000 feet Maximum Length] —{ |
See note. |
|
Note: Modbus
Protocol
Total maximum length can be up to 1200 meters Device
(4000 feet) when using the appropriate type of cable. Device 15
15240
Continued on next page
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14.2

Serial Interface Configurations, continued

CE Compliant model
MU-TSIM12 FTA
interconnections

Figure 14-2 illustrates a CE Compliant Seria Interface configuration
incorporating the model MU-TSIM12 Seria Interface FTA.

Figure14-2 Model MU-TSIM12 Serial Interface FTA Interconnections—CE Compliant

Model MU-PSIM11

Serial Interface
I0P

~¢—— Card File

pooboooobon

oooon

Model
MU-TLPAO2
Power
Adapter

A-size —»

UNITO UNIT1

Model MU-KFTAxx IOP to FTA Cable
(Internal to Cabinet)
or
Model MU-KFTSxx IOP to FTA Cable
(External to Cabinet)
[50 meters (164 feet) Maximum Length]

Model MU-KLAMxx Internal Cabinet Cable
or

Model MU-KLXxxx External Cabinet Cable
[305 meters (1000 feet) Maximum Length]

Model Model
MU-TSIM12 MU-TSIM12
Serial Serial 4— A-size
Interface Interface
FTA FTA
Customer Supplied Modbus
EIA-232 (RS-232) Interface Cable Protocol
[15 meters (50 feet Maximum Length] Device
Device 1
Modbus Modbus
Protocol Protocol
Device Device
Device 2
[
[
EIA-422/485 (RS-422/485) Interface Cable !
[305 meters (1000 feet Maximum Length] —#] :
See note. |
|
qute: hﬂO(ﬂbLJS
Protocol
Total maximum length can be up to 1200 meters w—Device
(4000 feet) when using the appropriate type of cable. Device 15
15241

Continued on next page
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14.2

Non-CE Compliant

Serial Interface Configurations, continued

Figure 14-3 illustrates a non-CE Compliant Serial Interface configuration

model MU-TSIAI2Z FTA  incorporating the model MU-TSIA12 Seria Interface FTA.
Interconnections
Figure 14-3 Modd MU-TSIA12 Serid Interface FTA Interconnections—Non-CE Compliant

Model MU-PSIM11

Serial Interface IOF <+— Card File

joooooooogoodnm

Model MU-KFTAxx IOP to FTA Cable
[50 meters (164 feet) Maximum Length]

Model
MU-TLPAO2

A-Size Power
Adapter

UNIT O UNIT 1

Model MU-KLAMxXx Internal Cabinet Cable
or

Model MU-KLXxxx External Cabinet Cable

[305 meters (1000 feet) Maximum Length]

Model Model
MU-TSIA12 MU-TSIA12
Serial Serial 4—A-Size
Interface Interface
FTA FTA
Customer Supplied
EIA-232 (RS-232) Interface Cable
[15 meters (50 feet Maximum Length]

Allen-Bradley Allen-Bradley

PLC-2, PLC-3, PLC-2, PLC-3,
or or

PLC-5 Device PLC-5 Device

15242

Continued on next page
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14.2  Serial Interface Configurations, continued

CE Compliant model Figure 14-4 illustrates a CE Compliant Seria Interface configuration

MU-TSIA12 FTA incorporating the model MU-TSIA12 Serial Interface FTA.
interconnections

Figure14-4 Modd MU-TSIA12 Serid Interface FTA Interconnections—CE Compliant

Model MU-PSIM11

Serial Interface IOF <4— Card File

joooooooogonoonn

Model MU-KFTAxx IOP to FTA Cable
(Internal to Cabinet)
or
Model MU-KFTSxx IOP to FTA Cable
(External to Cabinet)
Model | [50 meters (164 feet) Maximum Length]
MU-TLPAO2
A-Size——m= Power
Adapter

UNIT O UNIT 1

Model MU-KLAMXxx Internal Cabinet Cable
or

Model MU-KLXxxx External Cabinet Cable

[305 meters (1000 feet) Maximum Length]

Model Model
MU-TSIA12 MU-TSIA12
Serial Serial &— A-Sjze
Interface Interface
FTA FTA
Customer Supplied
ElIA-232 (RS-232) Interface Cable
[15 meters (50 feet Maximum Length]
Allen-Bradley Allen-Bradley
PLC-2, PLC-3, PLC-2, PLC-3,
or or
PLC-5 Device PLC-5 Device
15243
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14.3 Serial Interface IOP Placement

Locating the IOP The Seria Interface I0P can beinstalled in any available card file dot.

14.4  Power Adapter Placement

Install within 50 meters ~ The Power Adapter can be installed on any available FTA Mounting
of IOP Channel that iswithin 50 meters (164 feet) of the Serial Interface |OP.

Power Adapter size The Power Adapter has the same dimensions as an A-size (6 inches) FTA.

14.5 I0P to Power Adapter Cabling

Non-CE Compliance The interconnection between the |OP and the Power Adapter is provided by

IOP to Power Adapter g model MU-KFTAXxx cable. The cableis used in non-CE Compliant

cabling applications. The suffix “xx” in the model number represents the length of
the cable in meters. The cableisavailablein 12 lengths, up to 50 meters
(164 feet). Seethe Process Manager/Advanced Process Manager Service
manual for the exact lengthsthat are available.

CE Compliance IOPto  Theinterconnection between the |OP and the Power Adapter for aCE

Power Adapter cabling  Compliant application is provided by a model MU-KFTSxx shielded cable.
The suffix “xx” represents the length of the cable in meters. Thecableis
availablein 12 lengths, up to 50 meters (164 feet). Seethe Process
Manager/Advanced Process Manager Service manual for the exact lengths
that are available.

If the IOP and Power Adapter are located in the same cabinet, or a cabinet
complex, the model MU-KFTAXxx unshielded IOP to FTA cable can be
used instead of the shielded model MU-KFTSxx |IOPto FTA cable. See
Figure 14-2 or 14-4.
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14.6 Serial Interface FTA Placement

Install within 305 meters  The Serial Interface FTA can beinstalled in the same cabinet as the Power

of Power Adapter Adapter, or remotely, up to 305 meters (1000 feet) from the Power
Adapter.

FTA size The FTA isan A-size (6 inches) FTA and isgeneraly installed on an FTA
Mounting Channel.

14.7  FTA to Power Adapter Cabling

FTA to Power Adapter  The cable connecting the Seria Interface FTA to the Power Adapter isa

cable shielded twisted-pair cable that is supplied by Honeywell. Two types of
cables are available, an internal cabinet cable, model MU-KLAMXx, and an
external cabinet cable, model MU-KLXXXX.

The suffix “xx” represents the length of the cable in centimetersfor the
model MU-KLAMXxx cable. Five lengths are available, 30, 66, 100, 200,
and 300 centimeters.

The suffix “xxx” represents the length of the cable in meters for the model
MU-KLXxxx cable. Threelengths are available, 76, 152, and 305 meters.

Internal cabinet or When the Seria Interface FTA isinstalled in the same cabinet, or cabinet

cabinet complex cabling - complex, as the Power Adapter, amodel MU-KLAMXxx cable with stripped
wire ends is used for the interconnection. See the Process
Manager/Advanced Process Manager Service manua for available cable
lengths.

The cable has two individually shielded, twisted-pair wires. The shields
must be connected to ground at the Power Adapter end only. Thewire
connections are made by using the compression terminalsin a6-pin
connector at the Power Adapter end and ain 4-pin connector at the Serial
Device Interface FTA end.

Continued on next page
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14.7  FTA to Power Adapter Cabling, continued

External cabinet cabling

References

Power Adapter to FTA
cable specifications

Model MU-KLAMxx
cable
(Internal cabinet use)

Model MU-KLXxxx
cable
(External cabinet use)

When the Serid Interface FTA isinstalled remotely from the Power
Adapter, amodel MU-KLXxxx cableis used for the interconnection. See
the Process Manager/Advanced Process Manager Service manua for
available cable lengths.

The cable has a braided shield with twisted-pair wires. The shields must be
connected to ground at both the Power Adapter end and the FTA end of the
cable. The wire connections are made by using the compression terminals
in a6-pin connector at the Power Adapter end and in a4-pin connector at
the Serial Interface FTA end.

For additiona Serial Interface IOP and FTA information, see the Process
Manager 1/O Installation or Process Manager/Advanced Process Manager
Service manual.

The model MU-KLAMXxx (internal) and model MU-KLXxxx (external)
cables have the following specifications.

* Manufacturer Type—Belden 9406

» Configuration—Shielded double pair

» Fame Resistance Conformity—CSA FT4
* CSA Type—CMG

« NEC Type—CMG

» Manufacturer Type—Belden 83654

» Configuration—Shielded double pair (TEFLON jacket)

» Fame Resistance Conformity—CSA FT4/FT6 and UL910
* CSA Type—CMP

* NEC Type—CMP

» Temperature Rating: -70°C to +200°C

Continued on next page
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14.8 FTA Field Cabling

FTA to field device
cable specifications

Model MU-KSXxxx
cable

Belden 9182 cable

Belden 9271 cable

The cablesthat follow are recommended as EIA-422/485 FTA tofield
deviceinterface cables and have the listed specifications. Honeywell offers
the model MU-K SXxxx cable (three lengths — 76, 152, and 305 meters, the
suffix “xxx” represents the length of the cable in meters). The other two
recommended cable types can be purchased directly from the manufacturer.

All the cables are available in lengths up to 305 meters (1000 feet). The
total combined length between the FTA and the field devices can be 1200
meters (4000 feet) for the model MU-K SXxxx and Belden model 9182
cables, and 305 meters (1000 feet) for the Belden model 9271 cable.

* Manufacturer Type—Belden model 89182

e Configuration—Shielded single pair (TEFLON jacket)
» Flame Resistance Conformity—CSA FT4/FT6

* CSA Type—CMP

* NEC Type—CL2P and CMP (Plenum)

» Temperature Rating: -70°C to +200°C

* Manufacturer Type—Belden model 9182
» Cable Configuration—Shielded single pair
* FHame Retardant

» Flame Resistance Conformity—CSA FT1
* CSA Type—CMX

* NEC Type—CL2X and CMX

» Temperature Rating: -20°C to +60°C

» Manufacturer Type—Belden model 9271
» Cable Configuration—Shielded single pair
* Flame Retardant

» FHame Resistance Conformity—CSA FT1
* CSA Type—CM

* NEC Type—CM

» Temperature Rating: -40°C to +80°C
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14.9 Serial Interface FTA Models

Model MU-TSIM12
Interface configurations

Model MU-TSIM12
Modbus protocol

Model MU-TSIA12
Allen-Bradley device

By configuration, the Honeywell model MU-TSIM 12 Seria Interface FTA
will accommodate either asingle E1A-232 Modbus compatible device
through its EIA-232 interface, or up to 15 ElA-422/485 Modbus compatible
devicesthrough its EIA-422/485 interface.

Thetype of device that interfaces the model MU-TSIM 12 Serid Interface
FTA must be compatible with Modbus RTU protocol. When the
ElIA-422/485 interface is active, the subsystem performance is dependent
upon the number of devices, their baud rate, the number of transactions,
and the FTA devicedriver firmware.

The modd MU-TSIA12 Serid Interface FTA accommodates asingle
ElA-232 compatible Allen-Bradley device through its EIA-232 interface.
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14.10 Communications Interface Specifications

Specifications The EIA-232 or EIA-422/485 interface is configurable for baud rates of
1200, 2400, 4800, 9600, or 19200 with odd, even or no parity, and one
stop bit. The default setting is 19200 baud, odd parity with one stop bit.

Table 14-2 lists the EIA-232 interface specifications, while Table 14-3 lists
the EIA-422/485 interface specifications.

Table14-2  Serid Interface EIA-232 Specifications

Description Specification

Interface Type Asynchronous serial data

Interface Signals Supported TXD, RXD, RTS, CTS, DSR, DTR, DCD, logic
ground, chassis ground.

Interface Length 15 meters (maximum cable capacitance of
2500 pF)

Table14-3  Serid Interface EIA-422/485 Specifications

Description Specification

Interface Type Asynchronous half-duplex serial data

Interface Signals Supported Two-wire differential pair (Terminals A and B)
and shield connections

Interface Length 305 meters (up to 1220 meters with Honeywell
approved cable)
Number of Devices 15 maximum
Reference Refer to the Process Manager 1/0 Soecifications and Technical Data manua

for additional information.
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15.1 Overview, continued
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15.1 Overview, continued

Section contents,

continued
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Introduction This section will assist you in planning the installation of Galvanically

Installation references

Isolated FTAs and suggest ways to take advantage of the hardware's
versdtility.

Additional information concerning the FTAs can be found in the Process
Manager 1/0 Installation manua and the Process Manager 1/0 Specification
and Technical Data manual.

15.2  Description

Introduction

Usage advantages

A family of Field Termination Assemblies (FTAS) isavailable that accept
plug-in Galvanic Isolation Modules. These FTAs are used for connecting
input and output signalsto field devicesin Divison 1 (Zone 0 and Zone 1)
hazardous areas. The FTAs are compatible with the |OPs that support the
companion standard FTAS.

The isolating nature of the intrinscally safe connection removes the
necessity to install a potential-equalizing conductor whereitiscaled for in
any certification. The resultant simplification and reduction in cost of the
installation is a considerabl e advantage and makes the use of the Galvanic
Isolators, the preferred method over conventional shunt-diode safety
barriersfor thistype of ingtallation. There are many occasions when the
lack of information about the precise site conditionsis solved by using the
Isolators to minimize installation and security problems.

Continued on next page
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15.2  Description, continued

CE Compliance

Some Galvanically Isolated Field Termination Assemblies and their
supporting assemblies, such as a Combiner Panel, are CE Compliant, while
others are not CE Compliant. The CE Compliant and non-CE Compliant

models with their part numbers are listed in Table 15-1. Generally, CE

Compliant Galvanically Isolated assemblies are identified by the tab number

of the part number that endsin “25.” They do not have a unique model

number.

The CE Compliant FTAsfeature filtered connectors that interface with the
CE Compliant model MU-KFTSxx IOPto FTA cable(s).

Table15-1

CE Compliant Galvanically Isolated FTAs

Model Number

Non-CE Compliant
Part Number

CE Compliant
Part Number

MU-GAIH12 51304636-100 N/A

MU-GAIH13 51304718-100 51304718-125
MU-GAIH14 51304730-100 51304730-125
MU-GAIH22 51304748-100 51304748-125
MU-GAIH82 51304636-300 N/A

MU-GAIH83 51304718-300 51304718-325
MU-GAIH84 51304730-300 51304730-325
MU-GAIH92 51304748-300 51304748-325
MU-GAOX02 51304638-100 51304638-125
MU-GAOX12 51304638-500 51304638-525
MU-GAOX72 51304638-300 51304638-325
MU-GAOX82 51304638-700 51304638-725
MU-GDID12 51304640-100 51304640-125
MU-GDID13 51304728-100 51304728-125
MU-GDID82 51304640-300 51304640-325
MU-GDID83 51304728-300 51304728-325
MU-GDOD12 51304642-100 51304642-125
MU-GDOD82 51304642-300 51304642-325
MU-GDOL12 51304736-100 51304736-125
MU-GDOL82 51304736-300 51304736-325

Continued on next page
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15.2  Description, continued

CE Compliance,
continued

FTA mounting

FTA to IOP cable

Table15-1  CE Compliant Galvanicaly Isolated FTAs, Continued

Model Number Non-CE Compliant CE Compliant
Part Number Part Number
MU-GPRDO02 51304644-100 51304644-125
MU-GLFDO02 51304732-100 51304732-125
MU-GMAR52 51304646-100 51309156-125

All the FTA assemblies are approximately 309 by 124 millimeters

(12 by 4.9 inches), whichisaB-size FTA classification for mounting. The
FTAsareinstaled on amodel MU-TMHNO1 or MU-TMHNO2 FTA
Mounting Channels that are horizontally positioned in the cabinet. Figure
15-1isanillustration of atypical Galvanically Isolated FTA.

Figure15-1 Typical Galvanicdly Isolated FTA

[
W\ \\\\\\.\. AN AN

A 50-pin FTA to |OP cable, model MU-KFTAXxx (the suffix “xx”
represents the length of the cable in meters), is used to connect non-CE
Compliant FTAsto their associated IOP(s). The model MU-KFTSxx IOP
to FTA cableisashielded cable that is used to connect CE Compliant FTAsS
to their IOP(s) when the cable leaves the cabinet.

Continued on next page
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15.2  Description, continued

Galvanic Isolation
Module

Compression or crimp
terminal connectors

Field signal connections are made at the plug-in Galvanic Isolation Module
onthe FTA. Ingeneral, each module provides atermina connector for one
field device connection. The exception is the Galvanic I solation Module on
the Digital Input FTA. This Gavanic Isolation Module provides terminal
connectors for two field devices. Figure 15-2 isan illustration of the
Galvanic Isolation Module and its mounting orientation on the FTA.

Figure15-2 Gavanic Isolation Module

11665

Compression-type or crimp-type pluggable 6-terminal connectors can be
specified for the Galvanic Isolation Modules. The model number for the
FTA specifies the connector type. If the model number endsin 02, 12, 13,
14, or 22, such as MU-GAOX02, MU-GAIH12, MU-GAIH13,
MU-GAIH14, or MU-GAIH22, compression-type terminal connectors are
provided. If the model number endsin 72, 82, 83, 84, or 92, such as
MU-GAOX72, MU-GAIH82, MU-GAIH83, MU-GAIH84, or
MU-GAIH92, crimp-type termina connectors are provided.

Continued on next page

240

PM/APM Planning 3/96



15.2  Description, continued

Crimp-type terminal The crimp-type of terminal connector accepts size 0.5 to 2.5 mm2 (14 to 20

connectors

AWG) sizefield wiring. The crimp pinisinstaled over the end of thefield

wirethat is stripped to alength of 4.0 millimeters with a crimp tool before
itsinsertion into the terminal connector. The crimp tool is available in the

model MU-GCTKO1 Crimp Tool Kit.

The female crimp pin, with the attached field wire, mates with the Galvanic
Isolation Modul€' s connector pin, one of six. Figure 15-3 illustrates this

procedure.

Figure 15-3  Crimp-Type Gavanic Isolation Module Terminal

Connector

Wire Size Crimp Pin Part Number Crimp Tool Part Number

(14-20 AWG)

0.5-2.5 mm2 51191737-201 51191787-100

![4.0 mm + 0.5

Connector Part Number
51191737-100

11373

Continued on next page
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15.2  Description, continued

Compression-type
terminal connectors

The compression-type of terminal connector accepts size 0.3 to 3.5 mm?2
(12to0 22 AWG) sizefield wiring. The end of the field wireis stripped to a
length of 8.0 millimeters (0.3 inches), inserted into the proper terminal
position, one of six, and secured in place by the tightening of a dedicated
screw. Figure 15-4 illustrates this procedure. Theterminal connector itself
provides the pins that mate with the Galvanic | solation Modul€' s connector
pins.
Figure 15-4 Compression-Type Galvanic Isolation Module Terminal
Connector

Wire Size
0.3-3.5 mm2 (12-22 AWG)

Connector Part Number
51191738-100

11376

Continued on next page
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15.2  Description, continued

Types of FTAs

Numerous types of Galvanically Isolated FTAs are available. They are

High Level Analog Input (HLAI), models MU-GAIH12 and
MU-GAIH82, with voltage outputs to both the IOP and an auxiliary
connector

High Level Analog Input /Smart Transmitter Interface (HLAI/STI),
models MU-GAIH13 and MU-GAIH83, with voltage outputs to both the
|OP and an auxiliary connector

High Level Analog Input /Smart Transmitter Interface (HLAI/STI),
models MU-GAIH14 and MU-GAIH84, with higher loop resistance
capability and voltage output to both the |OP and an auxiliary connector

High Level Analog Input (HLALI), models MU-GAIH22 and
MU-GAIH92, with voltage outputs to the IOP and current outputs to an
auxiliary connector

24 Vdc Digital Input (DI), models MU-GDID12 and MU-GDID82, with
relay outputs to the |OP and an auxiliary connector and Line Fault
Detection in the IOP

24V dc Digital Input (DI), models MU-GDID13 and MU-GDID83, with
solid-state voltage outputs to the IOP and no auxiliary connector

Analog Output (AO), models MU-GAOX02, MU-GAOX12,
MU-GAOX72, and MU-GAOX82 with Line Fault Detection in the IOP

Digita Output (DO), models MU-GDOD12 and MU-GDOD82, with 16
output override inputs from an auxiliary connector

Digita Output (DO), models MU-GDOL 12 and MU-GDOL 82 with Line
Fault Detection outputs to an auxiliary connector
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15.3 Features

Overview

The subsections that follow describe the features that the Galvanically
Isolated FTAs provide. Many of the features are standard FTA features.

15.3.1 IOP Redundancy

FTAs support
redundancy

IOP redundancy
support

Each type of FTA hastwo 50-pin FTA cable connectors that provide
connections to two |OPs to support redundancy. A green LED onthe FTA
indicates which 10P has control when it isan output-type FTA or is active
when itisan input-type FTA. Theindicator identifies the primary IOP (A)
FTA.

Only the High Level Analog Input, High Level Anaog Input/Smart
Transmitter Interface, and Analog Output-types of the FTAs have software
available that supports |IOP redundancy. The nonredundant models of the
Analog Output FTA, models MU-GAOX02 and MU-GAOX 72, cannot
support |OP redundancy.

15.3.2 Analog and Digital Output Standby Manual Devices

Standby Manual Device
connector

Analog Output FTA

24 Vdc Digital Output
FTA

A 50-pin connector on the Analog Output and 24 Vdc Digital Output FTAS
accepts control signals from the Analog Standby Manual Device and Digital
Output Standby Manual Device, respectively.

The Analog Output FTA has three 50-pin connectors. Two of the
connectors are for redundant |OP connections, and a unique third connector
isfor connection to the Analog Output Standby Manual Device.

The 24 Vdc Digital Output FTA also has three 50-pin connectors. Two of
the connectors provide connection to redundant 10Ps, or like the standard
24 Vdc Digital Output FTA, connection to a Digital Output Standby Manual
Device. The third connector supports auxiliary signals that are described in
the following subsection.
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15.3.3 Auxiliary Inputs/Outputs

HLAI/STI FTAs

24 Vdc Digital Output
FTAs

24 Vdc Digital Input
FTAs

In addition to the |OP redundancy connectors, the High Level Analog
Input/Smart Transmitter Interface FTAs have an auxiliary connector that
provides PV signals for recording or monitoring subsystems.

The model MU-GDOD12/82 24 Vdc Digital Output FTA has an auxiliary
connector through which the user can provide signals from a shutdown
subsystem to individually deenergize the FTA outputs. The model
MU-GDOL 12/82 Digita Output FTA provides Line Fault Detection (LFD)
signals through the auxiliary connector.

The model MU-GDID12/82 24 Vdc Digital Input FTA has an auxiliary
connector to provide signals that can be used to monitor the condition of the
FTA’sindividual input contact sets. There are two sets of contacts per
plug-in Galvanic Isolation Module. The contacts are isolated from the
subsystem, but not from each other.

Continued on next page
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15.3.3 Auxiliary Inputs/Outputs, continued

Marshalling Panel

Accessto the auxiliary signalsis available at screw-type terminalson a

Marshalling Panel that is connected by a 50-pin cableto the FTA’sauxiliary
connector. Figure 15-5isanillustration of the connections between the
Galvanicaly Isolated FTA, its associated | OP, and the Marshalling Panel.

Figure 15-5 Galvanically Isolated FTA with Auxiliary Connector

Marshalling Panel
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15.3.4 Power Requirements

Overview The power requirement for the FTAsisanomina 24 Vdc. Because of the
large additional amount of power the Galvanically Isolated FTAs require,
power to the FTA is not provided directly from the Power System through
the associated |OP, asit isfor standard FTAS, but through a Power
Distribution Assembly. The Power Distribution Assembly is discussed in
subsection 15.4.1.

Dual power connectors  The FTAs have dual 2-pin power connectors for power redundancy.
Power for the two connectors can be provided by a single power source or
separate power sources. Diodeson the FTA that “or” the two power
sources prevent the two power sources from shorting together.

Galvanic Isolation Each Galvanic Isolation Moduleisinternally fused. The fuse cannot be
Module fuses replaced in the field.
Power Distribution Fuses provided on the Power Distribution Assembly can be replaced in the
Assembly fuses field.
FTA fuses Fuses provided on the FTA assembly can be replaced in the field.
FTA power Table 15-2 isalisting of the power requirements at 24 Vdc for the types of
requirements Galvanically Isolated FTAs that assumes all inputs/outputs are active.
Table15-2  Galvanicaly Isolated FTA Power Requirements
FTA Type Power Requirement
(Amperes)

High Level Analog Input/Smart Transmitter Interface

MU-GAIH12/82 1.28
MU-GAIH13/83 1.28
MU-GAIH14/84 1.20
MU-GAIH22/92 1.20

Analog Output

MU-GAOX02/12/72/82 0.45

24 Vdc Digital Input

MU-GDID12/82 0.72
MU-GDID13/83 0.56

24 Vdc Digital Output

MU-GDOD12/82 1.10
MU-GDOL12/82 1.10
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15.3.5 Field Wiring Connections

Location of terminal
connectors

Prewiring

Galvanic Isolation
Module replacement

Horizontal Bus Bar

The FTAsdo not have field termina connectors mounted directly on the
assembly’ s printed circuit board as the standard FTAs do, instead, field
wires are connected to crimp-type or screw-type connectors on the
individual Galvanic Isolation Module. The connectors accommodate 0.3 to
3.5 mm2 (12 to 22 AWG) size wiring when not using crimp pins on the
wiring ends; 0.5 to 2.5 mmZ (14 to 20 AWG) size wiring when crimp pins
are used.

The FTAs and their Galvanic I solation Modules can be in place during the
installation of the field wiring, but it is not necessary because of the
connector’s plug-in capability.

A failed Galvanic Isolation Module can be replaced ssmply by unplugging
the field wire connector on the module, then removing and replacing the
module. Theindividual wires do not have to be disconnected.

Spare wires and cable shields are terminated in the normal manner.
Because the FTA does not have a built-in shield bus, the accommodation of
alarge number of shield wires requires the use of a Horizontal Bus Bar that
is part of the model MU-TMHNO2 FTA Mounting Channel and connected
to the local Master Reference Ground (Safety Ground for CE Compliance).

15.3.6 Ambient Temperature Limits

Operation limits

The ambient temperature limits of the Galvanic Isolation Modules are -20 to
+60 degrees centigrade (working) and -40 to +80 degrees centigrade
(storage). The humidity limits are 5 to 95% relative humidity.
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15.3.7 FTA Mounting Channels

Overview

FTA Mounting Channel
installation

Standard FTAs always mount on 92-centimeter (36-inch) long FTA
Mounting Channelsthat are installed vertically in the Process Manager or
Advanced Processor Manager cabinet. Galvanicaly Isolated FTAs must
always mount on 61-centimeter (24-inch) long FTA Mounting Channels
that are installed horizontally in the cabinet to provide better cooling for the
FTAs.

Upto eight FTA Mounting Channels can be installed in acabinet with a
6-millimeter (.25-inch) gap between them to accommodate the use of cable
ties as necessary.

The FTA Mounting Channel isinstalled with the field wiring channel
(trough) toward the bottom of the cabinet. The channel (trough) that
contains the cables that connect the FTA to its associated 10P(s), the Power
Distribution Assembly, and the Marshalling Panel or Combiner Pandl, if
applicable, is toward the top of the cabinet.

One or two FTAs can be mounted on each FTA Mounting Channel.

Continued on next page
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15.3.7 FTA Mounting Channels, continued

Cabinet with Horizontal
FTA Mounting
Channels

Figure 15-6 isan illustration of a cabinet with horizontally installed FTA
Mounting Channels.

Figure15-6 Cabinet with Horizontaly Installed FTA Mounting Channels
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15.3.7 FTA Mounting Channels, continued

Mounting advantages

Field wire routing

FTA cable routing

Cabinet fan assembly
requirements

Both FTA Mounting
Channels types
permitted

There are two reasons for mounting the FTAs on separate horizontally
oriented FTA Mounting Channels.

 Installation of both Galvanically Isolated and standard FTAs on the same
FTA Mounting Channel is not permitted. Both types of FTAs mounted
on the same FTA Mounting Channel would be a safety violation.

» Thedesign and current requirements of the Galvanic Isolation Modulesis
such that they operate cooler if they have a horizontal orientation.

Thefield wires that connect to the FTA are routed to the right in the lower
channel and out of the cabinet by going up or down the right side of the
cabinet.

The field wires must be routed so that a minimum 2-inch separation is
maintained between other wires or electrical components. The wiring can
be separated from other wiring by a grounded metal divider or a
nonconductive divider.

The cables that connect the FTA to its associated | OP(s), the Power
Distribution Assembly, and the Marshalling Pand, if applicable, must be
routed in the upper channel of the FTA Mounting Channel. Therouting is
to the left in the channel and up or down the left side of the cabinet.

Because of the increased heat dissipation requirements of Galvanicaly
Isolated FTAS, cabinet fan assemblies are mandatory on both sides of adual
access cabinet. The single access cabinet aso requires a cabinet fan
assembly. FTA Mounting Channels must be installed only on the cabinet’s
center intrastructure and not at the sides of the cabinet.

Although it is not permissible to mount standard FTAs and Galvanically
Isolated FTAs on the same FTA Mounting Channel, it is permissible, but
not preferable, to install both the vertical FTA Mounting Channels and the
horizontal FTA Mounting Channels in the same cabinet.

If it isarequirement, up to three vertical FTA Mounting Channels can be
installed in the lower portion of the cabinet, and up to three horizontal FTA
Mounting Channels can be installed in the upper portion of the cabinet. A
fourth horizontal FTA Mounting Channel is omitted, even though the space
isavailable, to provide separation between the vertical and horizontal FTA
Mounting Channels.

Continued on next page
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15.3.7 FTA Mounting Channels, continued

Marshalling Panel
mounting

Power Distribution
Assembly mounting

Additional Power
System

The model MU-GMARS52 Marshalling Panel can be mounted on either a
horizontally or vertically installed FTA Mounting Channel. If it is mounted
on ahorizontaly installed FTA Mounting Channel, no Galvanically Isolated
FTAs can aso be mounted on the FTA Mounting Channel. Cabling to the
Marshalling Panel must be routed in the upper channel and to the | eft side of
the cabinet.

The model MU-GPRDO02 Power Distribution Assembly can be mounted on
either ahorizontaly or verticaly installed FTA Mounting Channel. If itis
mounted on a horizontally installed FTA Mounting Channel and a
Galvanically Isolated FTA is also mounted on the FTA Mounting Channel,
the Power Distribution Assembly must be mounted at the left side of the
FTA Mounting Channel with a 6-inch gap separating the assemblies.

Cabling to the Power Distribution Assembly must be routed in the upper
channel and to the | eft side of the cabinet, except for the cables carrying
power to an FTA mounted on the same FTA Mounting Channel.

If an additional Power System is required in the cabinet to power the
Galvanically Isolated FTAs, it can beinstalled on the same side of the
cabinet asthe FTA Mounting Channels. The Power System should be
installed at the top of the cabinet if the FTA’sfield wiring entry is at the
bottom of the cabinet, so the field wires are not routed near the Power
System. If the field wiring entry is at the top of the cabinet, install the
Power System at the bottom of the cabinet.
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15.4 Power Distribution

Power Distribution
Assembly

Power Distribution
Assembly placement

Field wiring restrictions

Field wiring routing

FTA Mounting Channel
cabling assignment

Galvanically Isolated FTASs use more 24 Vdc power than standard FTAS.
Because of the increased demand, the Power Distribution Assembly, model
MU-GPRDO02, is used to supply power directly to the FTAs. (The power
for astandard FTA is provided from the IOP through the cable that connects
the |IOPtothe FTA.) The Power Distribution Assembly can beinstalled on
the same FTA Mounting Channel asan FTA, but a spacing of at least 6
inches must exist between a Power Distribution Assembly and an FTA
mounted on the same FTA Mounting Channel.

If a Power Distribution Assembly isinstalled on an FTA Mounting Channel
with aGalvanicaly Isolated FTA, it must be installed with its eight 2-pin
power connectors at the top of the assembly. When the Power Distribution
Assembly isinstalled on avertical FTA Mounting Channdl, itisinstalled
with its 6-pin power connectors at the top of the assembly.

Field wiresterminating on Galvanically Isolated FTAs must be routed at
least 2 inches away from any other wires or electrical components, or a
nonconductive material or grounded metal barrier must be provided for
Separation.

If the field wires leaving the Galvanically Isolated FTAs are dressed
downward toward the bottom of the cabinet, the Power Distribution
Assembly(s) must beinstalled above the FTAs. Asaresult, the field wires
will not pass close to a Power Distribution Assembly. If thefield wiresare
routed upward toward the top of the cabinet, the Power Distribution
Assembly(s) must be installed below the FTAS.

All power cables must be routed in the upper channel of the FTA Mounting
Channel. Thefield wiresto the Galvanically Isolated FTAs must always be
routed in the lower channel of the FTA Mounting Channel. No other wires,
other than field wiresto Galvanically Isolated FTAS, can be routed in the
lower channdl of the FTA Mounting Channel.
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15.4.1 Power Distribution Assembly

Overview

Eight 2-pin power
connectors

Model MU-KGPRxx
cables

Same size as A-size
FTA

The model MU-GPRDO02 Galvanic Isolation Power Distribution Assembly
providesindividually fused 24 VVdc power for the Galvanically Isolated
FTAs.

The dc power is supplied to the Galvanic I solation Power Distribution
Assembly by the same type of 6-pin connector cable, model MU-KDPRxx
(the suffix “xx™ represents the length of the cable in meters), used to supply
power to the card files from the Process Manager’ s or Advanced Process
Manager’s Power System when the assembly islocated in the same cabinet
or cabinet complex.

If the Galvanic Isolation Power Distribution Assembly islocated external to
the cabinet or cabinet complex and CE Compliance is arequirement, model
MU-KSPRxx cables must be used. The 2-conductor cable provides only
24 \/dc power.

A single source or dual source (redundant) of power can be supplied
because the Power Distribution Assembly has two input power connectors.

The Power Distribution Assembly has eight 2-pin connectors to which
2-wire power cables can be connected to supply the 24 VVdc power to the
power connectors on the Galvanically Isolated FTAS.

Two power cable lengths can be ordered by model number. Model
MU-KGPROS is a 5-meter cable and model MU-KGPR10 is a 10-meter
cable. Other lengths are available, but the cable must be ordered by part
number. Standard lengths are 0.5, 0.75, 1, 1.25, 2, 3,4, 5
(MU-KGPRO05), and 10 (MU-KGPR10) meters (20, 30, 40, 50, 80, 120,
160, 195, and 395 inches). Order by Honeywell part number
51109620-xxx, where “xxx” represents the length of the cablein inches.

The Power Distribution Assembly has the same mounting dimensions as an
A-size FTA.
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15.4.2 Cabling to Power Distribution Assemblies

Overview

Cable length
restrictions

Model MU-KDPRxx (the suffix “xx” represents the length of the cablein
meters) power cables connect the 6-pin power connectors on the Power
System with 6-pin connectors on the Power Distribution Assembly. Cable
redundancy is provided by two power cables connected to each Power
Distribution Assembly.

The cables can be daisy-chained to up to four Power Distribution
Assemblies, provided the current through the series of MU-KDPRxx cables
to the most distant Power Distribution Assembly from the Power System
does not exceed 12 amperes of 24 VVdc power. The 12 ampere limitation
assumes that one of the redundant cables has failed and broken the power
loop.

The allowabletotal length of the model MU-KDPRxx cablesis aso
determined by the current through them. The length in meters cannot
exceed 33 divided by the amount of current in amperesin the series of
cables. Thisalowsa 1/2 volt drop for the series of cables. Once again,
assume that one of the redundant cables has failed when calculating the
length.

15.4.3 Cabling to FTAs

Overview

Cable length
restrictions

Typical cabinet
configuration

The Power Distribution Assembly has eight 2-pin connectors that supply 24
Vdc power to the FTAs through model MU-K GPRxx (the suffix “xx”
represents the length of the cable in inches) cables. The cableis not
shielded and must not exit the cabinet, unless in conduit, for a CE
Compliance application. Each FTA must have two cables connected to it to
provide a redundant source of power. The cabling must not be daisy-
chained to the FTAs.

The allowable total length of the model MU-KGPRxx cablesisalso
determined by the current through them. The length in meters cannot
exceed 13 divided by the amount of current in amperesin the series of
cables. Inany case, the total length cannot exceed 10 meters. Thisalowsa
1/2 volt drop for the series of cables. When calculating the length, assume
that one of the redundant cables hasfailed, and the other cable(s) is carrying
all the current.

A typical cabinet side might have 12 FTAsand 3 Power Distribution
Assemblies, and a 12-inch unused length of FTA Mounting Channel.
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15.4.4 Power Considerations

Recommendations

Avoid using a
non-PM/APM power
source

Use surplus power for
the FTAs

Use the following recommendations for planning your Galvanic Isolation
FTA power system configuration and power cabling when the subsystem
consists of either nonredundant or redundant 10Ps.

Avoid providing 24 VVdc power to the Galvanically Isolated FTAsfrom a
separate power system that is “disassociated” from the Process Manager or
Advanced Process Manager Power System. A *“disassociated” power
systemisonethat is part of alarger system. Try to use power systems that
arelocal to the loads that they serve.

If redundant PMMs or APMMs are both powered from one Power System,
use whatever surplus power thereisin the system to power the Galvanically
Isolated FTAs. Add another Power System, if necessary.

If redundant PMMs or APMMss are each powered by their own Power
System, use surplus power from both systemsto power the FTAs. If more
power is needed for the FTAS, use power from an additional Power
System.
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15.5 High Level Analog Input (HLAI) FTAs
15.5.1 Model MU-GAIH12/MU-GAIH82 FTA
15.5.1.1 Description

Introduction The model MU-GAIH12 and MU-GAIH82 High Level Analog Input
(HLAI) FTAs accommodate up to 16 high level dc signals. The FTA
provides floating dc power to energize a 2-wire or 3-wire, 4-20 mA
transmitter in a hazardous area and repeats the current accurately in another
circuit to drive arange spool in the safe areathat generatesalto 5 Vdc
signal to the associated HLAI 1OP.

Field transmitter The FTA issuitable for conventiona transmitters only.
compatibility
References The Process Manager 1/0 Specification and Technical Data and Process

Manager 1/0 Ingtallation manuals provide amore detailed description of the
FTA’s specifications and additional information.

15.5.1.2 Connectors

Two IOP connectors Two 50-pin connectors provide the interfaces to redundant IOPs. A
nonredundant configuration is aso acceptable.

One auxiliary connector ~ One 50-pin auxiliary connector provides signals for remote monitoring and
alarming equipment.

15.5.1.3 Field Wiring Input Signals

Signal limits The acceptable input signal isfrom a4-20 mA 2-wire or 3-wire transmitter.
It is not expected that any self-powered transmitters will be the source.

With an open circuit, the voltage to the transmitter wires is a maximum 28
volts. At 20 mA of transmitter current, the voltage isaminimum 15 volts.

Field device Each Gavanic Isolation Module accepts one field device connection.
connections
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15.5.1.4 Auxiliary Connector Output

Description

The1to5Vdc PV signas are available at the auxiliary connector. By the
use of amodel MU-KFTAXxx cable (the suffix “xx” represents the cable
length of the cable in meters), the signals can be connected to a model
MU-GMARS52 Marshalling Panel wherethey are available at screw
terminals. If these signals are connected to monitoring or recording
devices, the devices should have at least 1 megohm of input resistanceto
avoid loading the signals. See subsection 15.10 for a description of the
Marshalling Panel.

15.5.1.5 Indicators

Primary IOP active
indicator

Gl module power
indicator

A greenindicator on the FTA illuminates when the primary IOP (A) is
active.

A greenindicator on each Galvanic Isolation Module illuminates when
power is applied to the module.

15.5.1.6 Current Consumption

Maximum power
requirement

Power dissipation

The FTA consumes 1.28 amperes at 24 VVdc with a20 mA signal present at
al inputs. Thisrepresents 30.7 watts of power.

The power dissipation is 25.0 watts with a20 mA signdl at all inputs.

15.5.1.7 Isolation and Safety

Specifications

Theisolation between the safe-side and hazardous-side of the FTA is 250
Vac. The Galvanic Isolation Module separates the two sides.

The safety description for the Galvanic Isolation Module input is
o 28 volts maximum

» 300 ohms

e 93 milliamps maximum
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15.5.2 Model MU-GAIH13/MU-GAIH83 FTA
15.5.2.1 Description

Introduction

Field transmitter
compatibility

References

The model MU-GAIH13 and MU-GAIH83 High Level Analog Input/Smart
Transmitter Interface (HLAI/STI) FTAs accommodate up to 16 high level
dc signals. The FTA providesfloating dc power to energize a 2-wire or
3-wire, 4-20 mA transmitter in a hazardous area and repeats the current
accurately in another circuit to drive arange spool in the safe area that
generatesa 1 to 5 Vdc signa to the associated HLAI OP.

The FTA issuitable for conventiona and “smart” transmitters whose digital
communication signals are superimposed on a standard 4-20 mA signal.
The smart transmitter can be calibrated, interrogated, or tested from the
TDC 3000X, or from ahand-held communicator connected to the
hazardous-side connector terminals on the Galvanic Isolation Module or
connected across points on the FTA board.

The Process Manager 1/0 Specification and Technical Data and Process
Manager 1/0 Installation manuals provide amore detailed description of the
FTA’s specifications and additional information.

15.5.2.2 Connectors

Two IOP connectors

One auxiliary connector

Two 50-pin connectors provide the interfaces to redundant IOPs. A
nonredundant configuration is also acceptable.

One 50-pin auxiliary connector provides signals for remote monitoring and
alarming equipment.
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15.5.2.3 Field Wiring Input Signals

Signal limits

Field device
connections

Each Galvanic Isolation Module on the HLAI/STI FTA provides afloating
dc source for energizing conventional 2-wire or 3-wire 4-20 mA
transmitters or smart transmitters, such as the Honeywell model ST3000
SMARTLINE transmitter, whose digital communications signal is
superimposed on a4-20 mA signal.

With an open circuit, the voltage to the transmitter wires isamaximum 28
volts. At 20 mA of transmitter current, the voltage isaminimum 15 volts.

Each Gavanic Isolation Module accepts one field device connection.

15.5.2.4 Auxiliary Connector Output

Description

The1to5Vdc PV signasare available at the auxiliary connector. By the
use of amodel MU-KFTAXxx cable (the suffix “xx” represents the cable
length of the cable in meters), the signals can be connected to a model
MU-GMARS52 Marshalling Pandl where they are available at screw
terminas. If these signals are connected to monitoring or recording
devices, the devices should have at least 1 megohm of input resistanceto
avoid loading the signals. See subsection 15.10 for a description of the
Marshalling Panel.

15.5.2.5 Indicators

Primary IOP active
indicator

Gl module power
indicator

A green indicator on the FTA illuminates when the primary IOP (A) is
active.

A green indicator on each Galvanic Isolation Module illuminates when
power is applied to the module.

260

PM/APM Planning 3/96



15.5.2.6 Hand-Held Communicator

Smart Transmitter Terminas 3 and 4 on the Galvanic Isolation Module are internally connected
communication to the two field terminals and can be used to communicate with a smart
transmitter.

15.5.2.7 Current Consumption

Maximum power The FTA consumes 1.28 amperes at 24 VVdc with a20 mA signal present at
requirement al inputs. Thisrepresents 30.7 watts of power.
Power dissipation The power dissipation is 25.0 watts with a20 mA signal at all inputs.

15.5.2.8 Isolation and Safety

Specifications The isolation between the safe-side and hazardous-side of the FTA is 250
Vac. The Galvanic |solation Module separates the two sides.

The safety description for the Galvanic Isolation Moduleinput is
e 28 volts maximum

» 300 ohms

* 93 milliamps maximum

3/96 PM/APM Planning 261



15.5.3 Model MU-GAIH14/MU-GAIH84 FTA
15.5.3.1 Description

Introduction

Field transmitter
compatibility

References

The model MU-GAIH13 and MU-GAIH83 High Level Analog Input/Smart
Transmitter Interface (HLAI/STI) FTAs accommodate up to 16 high level
dc signas. The mode MU-GAIH14/MU-GAIH84 FTA issimilar to the
model MU-GAIH13/MU-GAIH83 FTA, except for its safety specifications
and the available field terminal voltageis higher. This permitslonger field
wiring.

The FTA provides floating dc power to energize 2-wire or 3-wire, 4-20 mA
transmitters in a hazardous area and repests the current accurately in another
circuit to drive arange spool in the safe areathat generatesalto 5 Vdc
signal to the associated HLAI 1OP.

The FTA issuitable for conventiona and “smart” transmitters whose digital
communication signals are superimposed on a standard 4-20 mA signal.
The smart transmitter can be calibrated, interrogated, or tested from the
TDC 3000X, or from ahand-held communicator connected to the
hazardous-side connector terminals on the Galvanic Isolation Module or
connected across points on the FTA board. The communicator can also be
connected to the field-side terminals on the Galvanic Isolation Module.

The Process Manager 1/0 Specification and Technical Data and Process
Manager 1/0 Installation manuals provide amore detailed description of the
FTA’s specifications and additional information.

15.5.3.2 Connectors

Two IOP connectors

One auxiliary connector

Two 50-pin connectors provide the interfaces to redundant IOPs. A
nonredundant configuration is also acceptable.

One 50-pin auxiliary connector provides signals for remote monitoring and
alarming equipment.
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15.5.3.3 Field Wiring Input Signals

Signal limits

Field device
connections

Each Galvanic Isolation Module on the HLAI/STI FTA provides afloating
dc source for energizing conventional 2-wire or 3-wire 4-20 mA
transmitters or smart transmitters, such as the Honeywell model ST3000
Smartline transmitter, whose digital communications signal is superimposed
on a4-20 mA signal.

With an open circuit, the voltage to the transmitter wires isa maximum 28
volts. At 20 mA of transmitter current, the voltage isaminimum 15 volts.

Each Gavanic Isolation Module accepts one field device connection.

15.5.3.4 Auxiliary Connector Output

Description

The1to5Vdc PV signasare available at the auxiliary connector. By the
use of amodel MU-KFTAXxx cable (the suffix “xx” represents the cable
length of the cable in meters), the signals can be connected to a model
MU-GMARS52 Marshalling Pandl where they are available at screw
terminas. If these signals are connected to monitoring or recording
devices, the devices should have at least 1 megohm of input resistanceto
avoid loading the signals. See subsection 15.10 for a description of the
Marshalling Panel.

15.5.3.5 Indicators

Primary IOP active
indicator

Gl module power
indicator

A green indicator on the FTA illuminates when the primary IOP (A) is
active.

A green indicator on each Galvanic Isolation Module illuminates when
power is applied to the module.
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15.5.3.6 Hand-Held Communicator

Smart Transmitter Terminas 3 and 4 on the Galvanic Isolation Module are internally connected
communication to the two field terminals and can be used to communicate with a smart
transmitter.

15.5.3.7 Current Consumption

Maximum power The FTA consumes 1.2 amperes at 24 Vdc with a20 mA signal present at
requirement al inputs. Thisrepresents 28.2 watts of power.
Power dissipation The power dissipation is 20.8 watts with a20 mA signal at all inputs.

15.5.3.8 Isolation and Safety

Specifications The isolation between the safe-side and hazardous-side of the FTA is 250
Vac. The Galvanic |solation Module separates the two sides.

The safety description for the Galvanic Isolation Moduleinput is
e 28 volts maximum

e 234 ohms

e 119 milliamps maximum
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15.5.4 Model MU-GAIH22/MU-GAIH92 FTA
15.5.4.1 Description

Introduction

Field transmitter
compatibility

References

The model MU-GAIH22 and MU-GAIH92 High Level Anaog Input
(HLAI) FTAs accommodate up to 16 high level dc signals. The FTA
provides floating dc power to energize a 2-wire or 3-wire, 4-20 mA
transmitter in a hazardous area and repeats the current accurately in another
circuit to drive arange spool in the safe areathat generatesalto 5 Vdc
signal to the associated HLAI 1OP.

The model MU-GAIH22 and MU-GAIH92 FTAsis similar to the model
MU-GAIH14 and MU-GAIH84 FTAS, except the 4-20 mA output signal
from the Galvanic | solation Module can be routed to an auxiliary receiver
through an auxiliary connector beforeit is sent to the range spool on the
FTA to generate the 1-5 Vdc input to the |OP.

The FTA issuitable for conventiona transmitters only.

The Process Manager 1/0 Specification and Technical Data and Process
Manager 1/0 Ingtallation manuals provide a more detailed description of the
FTA’s specifications and additional information.

15.5.4.2 Connectors

Two IOP connectors

One auxiliary connector

Two 50-pin connectors provide the interfaces to redundant IOPs. A
nonredundant configuration is also acceptable.

One 50-pin auxiliary connector provides 4-20 mA signalsto auxiliary
devices.
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15.5.4.3 Field Wiring Input Signals

Signal limits

Field device
connections

The acceptable input signal isfrom a4-20 mA 2-wire or 3-wire transmitter.
It is not expected that any self-powered transmitters will be the source.

With an open circuit, the voltage to the transmitter wiresis a maximum 28
volts. At 20 mA of transmitter current, the voltage is a minimum 15 volts.

Each Gavanic I solation Module accepts one field device connection.

15.5.4.4 Aukxiliary Connector Output

Description

The1to5Vdc PV signas are available at the auxiliary connector. By the
use of amodel MU-KFTAXxx cable (the suffix “xx” represents the cable
length of the cable in meters), the signals can be connected to a model
MU-GMARS52 Marshalling Panel where they are available at screw
terminals. Becauseit isthe same 4-20 mA signal that the range spool is
exposed to, the recording or monitoring system connected to the screw
terminals of the Marshalling Panel must provide alow impedance of 250
ohms, or less. See subsection 15.10 for a description of the Marshalling
Panel.

15.5.4.5 Indicators

Primary IOP active
indicator

Gl module power
indicator

A greenindicator on the FTA illuminates when the primary IOP (A) is
active.

A greenindicator on each Galvanic Isolation Module illuminates when
power is applied to the module.
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15.5.4.6 Current Consumption

Maximum power The FTA consumes 1.2 amperes at 24 Vdc with a20 mA signal present at
requirement al inputs. This represents 28.8 watts of power.
Power dissipation The power dissipation is 20.8 watts with a 20 mA signal at al inputs.

15.5.4.7 Isolation and Safety

Specifications The isolation between the safe-side and hazardous-side of the FTA is 250
Vac. The Galvanic Isolation Module separates the two sides.

The safety description for the Galvanic Isolation Module input is
» 28 volts maximum

» 300 ohms

* 93 milliamps maximum
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15.6 24 Vdc Digital Input FTAs
15.6.1 Model MU-GDID12/MU-GDID82 FTA
15.6.1.1 Description

Introduction

Fault-line detection

References

The model MU-GDID12 and MU-GDID82 24 Vdc Digita Input (DI) FTAs
accommodate up to 32 switch or proximity detector inputs from a hazardous
area, isolate the signal, and present them to the FTA’ s associated 24 VVdc
Digital Input FTA inthe safe area. The phase of theinput signalsis
selectable, which allows the alarm condition to be chosen for either state of
the sensor. Thisisaccomplished with independent switches on the top of
the Galvanic Isolation Modules.

Individual line-fault detection is provided, that signals a contact changein
the event the field wires are shorted or open. Switches are provided on the
Galvanic Isolation Module to optionally defeat the line-fault detection on an
individual input basis.

The Process Manager 1/0 Specification and Technical Data and Process
Manager 1/0 Ingtallation manuals provide amore detailed description of the
FTA’s specifications and additional information.

15.6.1.2 Connectors

Two IOP connectors

One auxiliary connector

Two 50-pin connectors provide the interfaces to redundant |OPs.
Presently, redundant Digital Input IOPs are not supported.

One 50-pin auxiliary connector provides signals for remote monitoring and
alarming systems.
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15.6.1.3 Field Wiring Input Signals

Specifications

The input signal specifications and assumptions are as follows.
* Input from acontact or proximity switch.

* A sensed current of lessthan 2 kohmsresistanceisinterpreted as a
closure.

* Thehysteresisis nominally 650 ohms.

» The voltage applied to the sensor is 7.7 t0 9.0 Vdc for 1 kohms
resistance.

15.6.1.4 Line-Fault Detection

Definition

ATTENTION

The Galvanic Isolation Module signals a change of stateto the IOP if the
field wires are open or shorted. An open wireis defined as an input current
of lessthan 100 pA, and a shorted wire is defined as an input current of
greater than 6.5 mA.

ATTENTION—To prevent false triggering of the line-fault detection
feature, proximity sensors must be used. If switch inputs are used, they
must be fitted with series and shunt resistors so that an open switch
provides 22 kohms resistance and a closed switch provides 620 ohms
resistance. If thisfeatureis not wanted, it can be disabled by placing two
switches on the top of the Galvanic Isolation Module, one for each input, in
the “off” pogition.

15.6.1.5 Auxiliary Connector Output

Auxiliary contact signals

Marshalling Panel

Duplicate floating dry contacts that track the action of the signals presented
to the IOP are provided by the auxiliary connector. There are two contacts
in each module, isolated from the system, but not isolated from each other
(three wires per isolator).

By the use of amodel MU-KFTAXxx cable (the suffix “xx” represents the

connection length of the cable in meters), the signal's can be connected to the model
MU-GMAR52 Marshaling Panel where the signals are available at screw
terminals. See subsection 15.10 for a description of the Marshalling Panel.
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15.6.1.6 Indicators

Primary IOP active A green indictor on the FTA illuminates when the primary IOP (A) is active.
indicator

Gl module signal Two amber indicators on each Galvanic | solation Module, one for each
indicators input, illuminates when a* closed” signal is sent to the |OP.

Gl module power A green indicator on each Galvanic Isolation Module illuminates when
indicator power is applied to the module.

15.6.1.7 Current Consumption

Specifications The FTA consumes 0.72 amperes at 24 VVdc with al inputsin use. This
represents 17.3 watts of power.

The power dissipation is 16 watts with all inputs active.

15.6.1.8 Isolation and Safety

Specifications Isolation is 250 Vac between each input, each auxiliary set of contacts, and
the Process Manager or Advanced Process Manager.

The safety description for each Galvanic Isolation Moduleinput is
* 10.5 volts maximum

» 800 ohms

* 14 milliamps maximum

270 PM/APM Planning 3/96



15.6.2 Model MU-GDID13/MU-GDID83 FTA
15.6.2.1 Description

Introduction The model MU-GDID12 and MU-GDID82 24 Vdc Digita Input (DI) FTAs
accommodate up to 32 switch or proximity detector inputs from a hazardous
areg, isolate the signal, and present them to the FTA’ s associated 24 VVdc
Digital Input FTA inthe safearea. The FTA issimilar to the model
MU-GDID12/MU-GDID82 FTA, except the phase of the Galvanic Isolation
Modul€ s input to output signals are not selectable on the module and the
module’ s signal outputs are solid-state, instead of contacts. Also, the FTA
has no auxiliary output connector.

References The Process Manager 1/0 Specification and Technical Data and Process
Manager 1/0 Ingtallation manuals provide a more detailed description of the
FTA’s specifications and additional information.

15.6.2.2 Connectors

Two IOP connectors Two 50-pin connectors provide the interfaces to redundant 1OPs.
Presently, redundant Digital Input |OPs are not supported.

15.6.2.3 Field Wiring Input Signals

Specifications The input signal specifications and assumptions are as follows.
* Input from acontact or proximity switch.

* A sensed current of lessthan 2 kohmsresistanceisinterpreted asa
closure.

» Thehysteresisis nominally 650 ohms.

» Thevoltage applied to the sensor is 7.7 to 9.0 Vdc for 1 kohms
resistance.
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15.6.2.4 Indicators

Primary IOP active A green indictor on the FTA illuminates when the primary IOP (A) is active.
indicator

Gl module signal Two amber indicators on each Galvanic | solation Module, one for each
indicators input, illuminates when a* closed” signal is sent to the |OP.

Gl module power A green indicator on each Galvanic Isolation Module illuminates when
indicator power is applied to the module.

15.6.2.5 Current Consumption

Specifications The FTA consumes 0.56 amperes at 24 VVdc with al inputsin use. This
represents 13.4 watts of power.

The power dissipation is 14.4 watts with all inputs active.

15.6.2.6 Isolation and Safety

Specifications Isolation is 250 Vac between each input, each auxiliary set of contacts, and
the Process Manager or Advanced Process Manager.

The safety description for each Galvanic Isolation Moduleinput is
* 10.5 volts maximum

» 800 ohms

* 14 milliamps maximum
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15.7  Analog Output FTAs
15.7.1 Model MU-GAOX02/72 and MU-GAOX12/82 FTAs
15.7.1.1 Description

Overview

References

The nonredundant model, MU-GAOX02 and MU-GAOX72, and the
redundant model, MU-GAOX 12 and MU-GAOX82, Anaog Output (AO)
FTAsisolate up to eight 4-20 mA signalsthat can drive current-to-pressure
(1/P) transducers, position actuators, or any load of 750 ohms or less, from
an associated Analog Output IOP. The two models are identical in
performance, with the redundant model capable of being controlled from
redundant 1OPs.

The Process Manager 1/0 Specification and Technical Data and Process
Manager 1/0 Ingtallation manuals provide amore detailed description of the
FTA’s specifications and additional information.

15.7.1.2 Connectors

Two IOP connectors

Analog Output Standby
Manual connector

Two 50-pin connectors on the redundant model of the FTA provide the
interfaces to one or two 10OPs.

One 50-pin connector accepts signals from an Analog Output Standby
Manual Device, permitting removal and replacement of an |OP during
normal operation of the FTA.

15.7.1.3 Field Wiring Output Signals

Specifications

The FTA provides, nominally, 4-20 mA for control of field devicesthat are
Galvanically Isolated from al other circuits. The load resistance can be no
greater than 750 ohms. The signal output’s dynamic impedance is greater
than 1 megohm.

3/96

PM/APM Planning 273



15.7.1.4 Line-Fault Detection

Description

In the event of an open or short circuit in the field wiring, the resistance
sensed at the input to the Galvanic I solation Module will be ahigh value.
This permits the readback feature of the associated 4-20 mA Analog Output
| OP to detect the open or shorted field circuit and report a soft failure to the
user.

15.7.1.5 Calibration

Calibration terminals

Four screw terminals are provided on the FTA, two pairsfor calibrating the
primary and secondary |OPs. A touch pad is provided that initiates the
calibration procedure in primary or secondary |OP.

15.7.1.6 Indicators

Primary IOP active
indicator

Gl module indicator

A green indictor on the FTA illuminates when the primary 1OP (A) has
control of the FTA.

A green indicator on each Galvanic Isolation Module illuminates when
power is applied to the module.

15.7.1.7 Current Consumption

Specifications

Both models of the FTA consume 0.42 amperes at 24 VVdc with a20 mA
signal on al outputs. This represents 10.5 watts of power.

The power dissipation for the FTA is 9.6 watts with all outputs providing
20 mA of current.
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15.7.1.8 Isolation and Safety

Specifications The isolation between the safe-side and hazardous-side of the FTA is 250
Vac. The Galvanic Isolation Module divides the two sides.

The safety description for the output of each Galvanic Isolation Moduleis
» 28 volts maximum

» 300 ohms

* 93 milliamps maximum
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15.8 24 Vvdc Digital Output FTAs
15.8.1 Model MU-GDOD12/MU-GDOD82 FTA
15.8.1.1 Description

Introduction

References

The model MU-GDOD12 and MU-GDOD82 24 Vdc Digital Output (DO)
FTA can drive up to 16 suitably certified, intrinsically safeloadsin a
hazardous area. The loads can be asolenoid or alarm, aswell asa
nonenergy storing “simple apparatus,” such asan LED.

The Process Manager 1/0 Soecification and Technical Data and Process
Manager 1/0 Installation manuals provide a more detailed description of the
FTA’s specifications and additional information.

15.8.1.2 Signal Connectors

IOP connectors

Auxiliary connector

Two 50-pin connectors provide the interfaces to redundant 1 OPs through
model MU-KFTAXxx cables (the suffix “xx” represents the length of the
cable in meters). Presently, Digital Output 1OP redundancy is not
supported.

One 50-pin auxiliary connector accepts signals from an emergency
shutdown system.

15.8.1.3 Field Wiring Output Signals

Specifications

Each output is a voltage source that provides a maximum output voltage of
25.5 Vdc through 232 ohms. The minimum output voltage varies from 22
volts at zero current to 10 volts at 50 milliamps.
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15.8.1.4 Auxiliary Connector

Introduction

Marshalling Panel
connection

The auxiliary connector provides an input for control signals from an
emergency shutdown system that is user-supplied. The shutdown system
must provide potential free-floating sets of contacts. When one of the
contactsis closed, a corresponding FTA output is disabled (deenergized),
regardless of the output state command from the |OP.

By the use of amodel MU-KFTAXx cable (the suffix “xx” represents the
length of the cable in meters), the signals can be connected to a model
MU-GMARS52 Marshalling Panel where the input signals can be connected
to screw terminals. See subsection 15.10 for a description of the
Marshalling Panel.

15.8.1.5 Indicators

Primary IOP control
indicator

Gl module power
indicator

Gl module output
indicator

A green indictor on the FTA illuminates when the primary IOP (A) has
control of the FTA.

A green indicator on each Galvanic Isolation Module illuminates when
power is applied to the module.

An amber indicator on the Galvanic | solation Module illuminates when the
modul€’ s output is active.

15.8.1.6 Standby Manual Device Connector

No dedicated

Thereis no dedicated Standby Manual Device connector onthe FTA. An

connector |OP connector interface is used by the Digital Output Standby Manual
deviceto control the output of the FTA.
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15.8.1.7 Current Consumption

Power consumption At 25 Vdc and with all outputs active into a 350 ohm load (typical for a
solenoid value), the FTA consumes 1.10 amperes.

Power dissipation The power dissipation is 18.7 watts with all outputs active.

15.8.1.8 Isolation and Safety

Specifications The isolation between the safe-side and hazardous-side of the FTA is 250
Vac. The Gavanic Isolation Module divides the two sides.

The safety description for the output of each Galvanic Isolation Moduleis
» 25.5 volts maximum

» 232 ohms

* 110 milliamps maximum
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15.8.2 Model MU-GDOL12/MU-GDOLS82 FTA
15.8.2.1 Description

Introduction

No output signal
override capability

Line fault detection
capability

References

The model MU-GDOL 12 and MU-GDOL 82 24 Vdc Digital Output (DO)
FTA can drive up to 16 suitably certified, intrinsically safe loadsin a
hazardous area. The loads can be asolenoid or alarm, aswell asa
nonenergy storing “simple apparatus,” such asan LED.

The FTA issmilar to the MU-GDOD12/MU-GDOD82 FTA, except it does
not have the capability to accept output override signals from a shutdown
device through an auxiliary connector.

Instead, each input channel has line fault detection circuitry that causes a
contact closure that is present at an auxiliary connector.

The Process Manager 1/0 Specification and Technical Data and Process
Manager 1/0 Installation manuals provide amore detailed description of the
FTA’s specifications and additional information.

15.8.2.2 Signal Connectors

IOP connectors

Auxiliary connector

Two 50-pin connectors provide the interfaces to redundant 1 OPs through
model MU-KFTAXxx cables (the suffix “xx” represents the length of the
cablein meters). Presently, Digital Output 1OP redundancy is not
supported.

A 50-pin connector provides contact closure line fault signals from each of
the 16 channels.

15.8.2.3 Field Wiring Output Signals

Specifications

Each output is a voltage source that provides a maximum output voltage of
25.5 Vdc through 232 ohms. The minimum output voltage varies from 22
volts at zero current to 10 volts at 50 milliamps.
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15.8.2.4 Aukxiliary Connector

Introduction

Combiner Panel
connection

Marshalling Panel
connection

The auxiliary connector provides Line Fault Detection signalsthat are
represented by a solid-state signal for each of the FTA’s 16 channels.
Upon detection of aline fault, the Galvanic I solation Module deenergizes a
solid-state switch that hasits emitter connected to logic ground. The
collector isthe output to the auxiliary connector and is not terminated in the
module or on the FTA assembly.

The solid-state switch has the following characteristics.
* Maximum off-state voltage = 35 Vdc

* Maximum on-state voltage = 2 Vdc

» Maximum off-state leakage current = 10 pA

* Maximum on-state current = 50 mA

By the use of amodel MU-KFTAXx cable (the suffix “xx” represents the
length of the cablein meters), the signals can be connected to the model
MU-GLFDO02 Combiner Panel where the signals are combined with 16
other LFD signals from another FTA. The combined 32 signas are
available as inputs to redundant Digital Input |OPs, model MU-PDIX02.
See subsection 15.9 for a description of the Combiner Panel.

Using the same cable, the signals can also be connected to the model
MU-GMARO02 Marshaling Panel where the signals are available at screw
terminals. See subsection 15.10 for a description of the Marshalling Panel.

15.8.2.5 Indicators

Primary IOP control
indicator

Gl module power
indicator

Gl module output
indicator

Gl module LFD indicator

A green indictor on the FTA illuminates when the primary IOP (A) has
control of the FTA.

A green indicator on each Galvanic Isolation Module illuminates when
power is applied to the module.

An amber indicator on the Galvanic | solation Module illuminates when the
modul€’ s output is active.

A red indicator on the Galvanic I solation Module illuminates when aline
fault is detected.
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15.8.2.6 Standby Manual Device Connector

No dedicated There is no dedicated Standby Manua Device connector onthe FTA. An
connector |OP connector interface is used by the Digital Output Standby Manual
deviceto control the output of the FTA.

15.8.2.7 Current Consumption

Power consumption At 25 VVdc and with al outputs active into a 350 ohm load (typical for a
solenoid value), the FTA consumes 1.10 amperes.

Power dissipation The power dissipation is 18.7 watts with all outputs active.

15.8.2.8 Isolation and Safety

Specifications The isolation between the safe-side and hazardous-side of the FTA is 250
Vac. The Galvanic Isolation Module divides the two sides.

The safety description for the output of each Galvanic Isolation Moduleis
e 25.5 volts maximum

e 170 ohms

150 milliamps maximum
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15.9 Combiner Panel

Introduction

Purpose

LFD input connectors

IOP output connectors

Primary IOP active
indicator

The model MU-GLFDO02 Combiner Panel is similar in shape and
appearanceto an “A” size FTA and contains four 50-pin phone-type
connectors and a single green LED indicator.

The purpose of the panel isto combine the Line Fault Detection (LFD)
outputs (16) of two Digital Output FTAs and present the signals (32) to
redundant Digital Input |OPs for integration.

Two connectors on the panel connect to the auxiliary connector on two
Digital Output FTAsthat have line fault-detection capability. Presently,
these are the MU-GDOL 12/MU-GDOL 82 FTAs. The standard IOPto FTA
cableis used to provide the connections.

The combined 32 LFD outputs are available at two output connectors. One
output connector connectsto IOP A and the other connector connectsto its
redundant partner, IOP B. The standard IOP to FTA cableisused to
provide the connections.

The green LED indicator isilluminated when IOP A is active.
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15.10 Marshalling Panel
15.10.1 Description

Introduction

Complementary

Signals not intrinsically
safe

Vertical Bus Bar may be
required

Can have general
purpose usage

Mounting

The model MU-GMAR52 Marshalling Panel is similar in shape and
appearanceto a“B” size FTA. It has 38 screw-terminal connections. There
isonly one version of the Marshalling Panel. The Marshalling Panel has
one 50-pin connector that receives or sends signalsto the safe side of the
FTA towhichit is connected.

The Marshalling Panel is complementary and provides the ability to repeat
signalsinto or out of the safe side of the Galvanic Isolation Modules
mounted on the FTA.

Although the Marshalling Pandl is used with the FTAS, the signals present
are not intrinsically safe or inherently Galvanically |solated; therefore, the
signals on the Marshalling Panel cannot be exposed to aDivision 1, Zone 0
or Zone 1 environment.

Because the Marshalling Panel does not have a built-in shield bus,
providing termination for alarge number of shield wires requires the use of
aHorizontal Bus Bar. The Horizontal Bus Bar is connected to the local
Master Reference Ground (Safety Ground for CE Compliance).

The Marshalling Panel was devel oped primarily to provide
user-accessibility to the signals from the auxiliary connectors on the
Galvanically Isolated FTAS, but it can also be used as agenera purpose
marshalling panel in the Process Manager or Advanced Process Manager
subsystem.

The model MU-GMARS2 Marshalling Panel can be mounted on either a
horizontally or vertically installed FTA Mounting Channdl. If it ismounted
on ahorizontaly installed FTA Mounting Channel, no Galvanically Isolated
or standard FTAs can aso be mounted on the FTA Mounting Channel.
Cabling to the Marshalling Panel must be routed in the upper channel and to
the left.
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15.10.2 Configurations

Six configurations

The screw terminals connection of the Marshalling Panel can assume six
configurations, depending upon the model of FTA to which its 50-pin
connector is connected through a model MU-KFTAXxx cable (the suffix
“xx” represents the length of the cablein meters).

The configurations are described in the following subsections.

15.10.2.1 High Level Analog Input FTAs

Introduction

1to 5V signals

4-20 mA signals

Recording or
monitoring devices

1-5Vvdc FTAs

Subsystem input
impedance

4-20 mA FTA

Subsystem input
impedance

When used with High Level Analog Input (HLAI) FTA or High Level
Analog Input/Smart Transmitter Interface (HLAI/STI) FTA, the Marshalling
Panel provides either 1 to 5 volt or 4 to 20 mA PV signals.

The 1 to 5 volt signals are the same signalsthat the HLAI or STI IOP
receives.

The 4 to 20 mA signals must be returned to the FTA to producethe1to 5
volt signal across a spool resistor that the |OP requires.

The signals are intended to be connected to arecording or monitoring device
that the user provides.

The following FTAs provide 1 to 5 volt signals.
* Model MU-GAIH12/82 HLAI FTA

e Modde MU-GAIH13/83 HLAI/STI FTA

e Model MU-GAIH14/84 HLAI/STI FTA

The subsystem must have an input impedance of 1 megohm, or greater, to
avoid loading down the signals and introducing errors into the 10OP.

Thefollowing FTA provides 4 to 20 mA signals.
* Modd MU-GAIH22/92 HLAI FTA

The subsystem must have an input impedance of 250 ohms or less.

Continued on next page
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15.10.2.1 High Level Analog Input FTAS, continued

Cable routing

Reference

The signal wires must be separated from other wires or cables that might
induce noise onto the signals. It is suggested that you use a properly
grounded, shielded, twisted-pair cable to carry the signals to the recording
or monitoring device.

A list of the signals available at the screw terminals of the Marshalling Panel
when it is connected to aHigh Level Analog Input FTA or High Level
Analog Input/Smart Transmitter Interface FTA through its 50-pin auxiliary
connector can be found in the Process Manager 1/0 Installation manual .

15.10.2.2 Digital Input FTAs

Model MU-GDID12/82
FTA configuration

Relay contact interface

The model MU-GDID12/82 FTA provides potentia free sets of contacts
that are isolated from the input to the |OP to which the FTA is connected.

Each Digital Input Galvanic | solation Module mounted on the FTA hastwo
double-pole on/off reed relays. One set of the reed relay contactsis
connected to the |OP, the second set of relay contacts is connected to the
Marshalling Panel. The contact ratingis10 W, 0.5 A at 35 Vdc.

Application Thetypical applicationsfor the sets of contacts are inputs to sequence of
events recorders, monitoring systems, and shutdown systems.

Reference A ligt of the signals available at the screw terminals of the Marshalling Panel
when it is connected to a Digital Input FTA through its 50-pin auxiliary
connector can be found in the Process Manager 1/0 Installation manual.
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15.10.2.3 Digital Output FTAs

Model MU-GDOD12/82
FTA configuration

Application

Reference

Model MU-GDOL 12/82
configuration

Solid-state switch

The Digital Output configuration provides control by contacts or transistors
to individually deenergize each Galvanic Isolation Module digital outpuit.
For example, an “on” output command from the |OP for a channel can be
“overwritten” by acontrol signal from the Marshalling Panel that forces the
output signal “off.” The override signal cannot force the output signd
“on.”

The inputs can be control signals from an emergency shutdown subsystem
that is user-supplied.

A list of the signals available at the screw terminals of the Marshalling Panel
when it is connected to amodel MU-GDOD12/82 FTA through its 50-pin
auxiliary connector can be found in the Process Manager 1/0 Ingtallation
manual .

To disable aparticular channel, adesignated pair of terminals are shorted
together.

The Digital Output configuration for the model MU-GDOL 12/82 FTA isan
interface that represents input channel-line fault detection from the FTA.
Line Fault Detection (LFD) circuitry in each Galvanic I solation Module
controls a solid-state switch output at the FTA’s auxiliary connector. Upon
detection of aline fault, the Galvanic | solation Module deenergizes the
solid-state switch that hasits emitter connected to logic ground.

The collector of the solid-state switch is the output to the auxiliary connector

inputs and is not terminated in the module or on the FTA assembly.

Reference A ligt of the signalsthat are available at the screw terminals of the
Marshalling Panel when it is connected to amodel MU-GDOL 12/82 FTA
through its 50-pin auxiliary connector can be found in the Process Manager
I/O Ingtallation manual.
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