The Tricon supports a comprehensive range of
modules to meet customers’ needs.

Product Specifications

The Triconex product family includes a
comprehensive range of modules. This
section includes: a summary of the
system components and their uses, a
table that lists standard products and
their model numbers, and a summary of
specifications for each standard product
in the Tricon family

See the Tricon Planning and Installa-
fion Guide for complete information.

Summary of Tricon
Components

Chassis

»  Main Chassis—houses Main
Processors, memory back-up
batteries, communication modules
and I/0 modules.

+  Expansion Chassis—ior additional
1/} modules up to 100 feet (30
meters) away from the Main
Chassis. In restricted applications,
operation up 1o 1,000 feet (300
meters) is supported.

+  RXM Chassis—f{or [0 modules up
to 7.5 miles {12 kilometers) away
from the Main Chassis,
Mechanical Keying—FEach slot in
the Tricon is mechanically Keyed to
correspond with a specific type of
module. This prevents the
installation of modules into
improper slots,

For chassis mounting and enclosure

specifications, see page 235,

Power Supply Modules

» Provide logic power to modules in
the Main, Expansion or RXM
Chassis. Available in 24 VDC, 115
VAC and 230 VAC versions. The
power rating of each power supply is
175 watts at 140 = F (60° C).

Main Processors

The Main Processors execute the
system diagnostics and the user-written
control program.

Communication Modules

*  Tricon Communication Modules
(TCM) support 2 number of
Triconex protocols and applications
and user-written applications on
Ethernet (802.3) networks,
including TriStation, Modbus TCP
and OPC. It also supports RS-232
and R5-485 serial communication
with Modbus devices, TriStation
1131, and GPS for ime
synchronization.

«  Enhanced Intelligent
Communication Modules (EICM)
support R5-232, R5-422 and RS-
485 serial communication with
Modbus devices and TriStation
1131,

«  Network Communication Modules
(NCM} support a number of
Triconex protocols and applications
and user-written applications on
Fthernet (802 _3) networks,
inchuding TriStation 1131.

+  Safety Manager Modules (§MM) act
as an interface between a Tricon
controller and a Honeywell
Universal Control Network (UCN),
one of three principal networks of
the TDC-3000 DCS.

«  Hiway Interface Modules {HIM) act
as an interface between a Tricon
controller and a Honeywell
TDRC-3000 Hiway Gateway and
Local Control Network (LCN).

«  dAdvanced Communication Modules
{ACM) allow a Tricon controller to
mterface with a Foxboro Industrial

Automation (YA} Series DCS and
TriStation 1131,

Fiber-Optic Remote

Extender Modules (RXM)

For operation of Expansion Chassis up
to 7.5 miles (12 kilometers) away from
the Main Chassis, with exceptional
immunity against electro-static and
electro-magnetic interference.

Interface Modules

* HART Analog Input Interface
Modules act as an interface between
4-20 mA analog input points from
HART smart devices in the field and
HART Host software running on a
PC.

v HART Analog Cutput Interface
Muodules act as an interface between
4-20 mA analog output points from
HART smart devices in the field and
HART Host software running on a
PC.

IO Modules

»  Digital Input Modules receive
discrete signals of these nominal
voltages: 115 VAC/VDC, 48
VAC/VDC, and 24 VAC/NVDC, All
voltages are available in TMR
modules. Non-TMR modules are
available in 24 VDC and 48 VDC
only. Speed input and totalization
modules are also available,

o Supervised Digital Output Modules
produce discrete output signals of
these nominal voltages, with
diagnostic coverage of the field
circuit and load device: 115 VAC,
120 VG, 48 VI, and 24 VDC,

«  Digital Ouwtput Modules produce
discrete output signals of these
nominal voltages: 115 VAC, 120
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Product Specifications

VDO, 24 VD, and 48 VDC, Dual
output modules are also available.

Analog Input Modules receive

analog signals of these types: 0-5
VD, -5t0o +5 VDC, 0-10 VDC, and
Thermocouple types J, K, T and E,

Available in both isolated and DC-
coupled versions.

Anafog Output Modules are
available in these versions: eight
output points at 4-20 mA; six output
points at 4-20 mA and two at 20-320

md; and four output points at -60 to
60 mA.



Standard Tricon Products

Description Model No. See
Chassis Assemblies
Main Chassis, High-Density Configuration, includes the Tricon printed manuals 8110 page 135, page 23
Expansion Chassis, High-Density Configuration B111 page 13, page 23
Expansion Chassis, Enhanced Low-Density Configuration 8121 page 13, page 23
Remole Expansion Chassis, High-Density Configuration 8112 page 13, page 23
/0 Bus Expansion Cables {Set of 3} 900! page 12
IO-COMM Bus Expansion Cables {Sct of 3) G001 page 12, page 23
Blank 170 Slot Panel R105 page 24
Power Modules
120 VAC/VDC — 175-Watt Power Module 8310 page 26
24 VIXC — 175-Watt Power Module 8ill page 26
230 VAC — 175-Watt Power Module 8312 page 26
Main Processor Modules
3008 Main Processor, 16 megabytes DRAM 3008 page 27
Communication Hardware and Software
Trnicon Communication Module (TCM), Ethernet (802.3) and serial (RS-232/RS-485) ports 4351 A, 43524, page 28
4351B. 4352B
4353, 4354
Enhanced Intelligent Communication Module { EICM), serial (RS-232/RS-422/R8-485) ports 4119, 4119A page 29
Safety Manager Module (SMM}, Honeywell UCN Interface 4409 page 30
Network Communication Module (NCM), Ethernet (802.3) ports 43249, 4329G page 31
Advanced Communication Module {ACM), Foxboro YA Series Nodebus Interface 4609 page 32
Hiway Interface Maodule (HIM), Honeywell Data Hiway Interface 4509 page 33
Triconex DDE Server Software 7523-2 page 63
Network Accessory Kit (Ethernet thin cable, connectors and terminators) TH00-3 n'a

Remaote Extender Modules

Primary RXM, Multi-Mode Fiber Optics, Set of 3 Modules 42003 page 34
Remole RXM, Multi-Mode Fiber Oplics, Set of 3 Modules 4201-3 page 34
Primary SRXM, Single-Mode Fiber Optics, Set of 3 Modules 4210-3 page 34
Remote SRXM, Single-Mode Fiber Optics, Sct of 3 Modules 4211-3 page 34
Interface Modules

HART Analog Input [nterface Module with 20711 HIART Multiplexer 277011 page 48
HART Analog Input Interface Module with 207 [H HART Multiplexer and Amp-Elco 2750-2H page 48
Adapter Cable

HART Analog Qutput Interface Module with 207TH HART Multiplexer 28T0H page 48
HART Multiplexer 2071H page 48

10 Bus Expansion Cables are available in custom lengths. Please contact Triconex for more imformation.
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Description Model No. See
TriStation 1131 and Diagnostic Software
TriStation 1131 vd.x Software License with printed manuals Contact Triconex page 65
Enhanced [hagnostic Monitor v2.x Contact Triconex page b

Documentation Sets

Tricon Planning and Installation, Field Terminations, and Communication printed manuals Contact Triconex

Triconex User Documentation, includes all manuals in PDF format (CO-ROM) Contact Triconex

Tricon I/O Modules

Voltage Description Type Model No. Points For Details, See
Digital Input Madules
113 VAC/VDC Opto-lsotated, Non-Commoned T™MR JIS01EA501T 32 page 35
48 VACNDC Commoned m Groups of 8, Sclf=Test TMR 3502E 32 page 35
24 VAC/NVDC Commoned in Groups of 8, Self-Test TMWER AS03E 32 page 35
2448 VDC High-Density, DC Coupled TMR  3304E 64 page 36
24VDC Low Threshold with Self-test, Commoned THWE  3505E 32 page 35
VDO Single, Opto-Tsolated, Commoned Single 3564 Hd page 36
Pulse Inpu DifTerential, AC Coupled TMR 3311 8 page 37
Pulse Totalizer Opto-isolated, Non-commoned TMR 3515 32 page 38

Digital Output Modules

115 VAC Opto-lsolated, Non-commoned TME  3601E3601T 16 page 39
120 ¥VDC Opto-Isolated, Non=commoned TMWR 36038, I page 39
Opto=lsolated, Commoned 3603E/3603T
24VDC Opto-Isolated, Non=commoned TMR 3604F 16 page 39
48 VIO Opto-lsolated, Non-commaoned TMR  3607C 16 page 30
115 VAC talvanically Iselated, Commoned., Supy. TMR  3611E g page 41
48 VDO Galvanically Jsolated, Commoned, Supv, TME  3617E g page 41
120 VDC Orpto-1solated, Commuoned, Supervised TMR  3623/3623T 16 page 40
24 VDO Opto-Lsolated, Commoned, Supervised TMR 3624 16 page 40
24 VD SupervisedMNon-Supervised, Commoned TMR 3625 32 page 40
24VDe Opto-Isolated, Commoned Dual 3664 32 page 42
24 VI Opto-lsolated, Commoned Dual 3674 32 page 42
Relay Cutput MNon-triplicated, Normally Open Non- I636RSG636T 32 page 37
triplicated
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Voltage Description Type Model No. Points For Details, See
Analog Input Modules

0-5 VT Differential, DC Coupled TMR 3T00A 32 page 43
0-10 VDC Differential, DC Coupled TME 3701 3z page 43
0-53, 0-10 VDC Differential, Isolated TME  3703E L& page 43
0-5, 0-10 VDC High-Density, Differential, THC Coupled TMR  3TME 64 page 43
Thermocouple Differential, DC Coupled TMR 3T06A 32 page 46
Thermocouple Differential, lsolated TMR  37O8E 16 page 46
-5 VDC Single-Ended TME 3720 B page 43
Uto 5 or—=5to +5 VDO Differential, DC Coupled TMR 3721 32 page 43
Analog Output Modules
4-20 mA Current Loop, DC Coupled TMR  3B0SES805H b page 44
4-20 mA and 20-320 mA  Current Loop, DC Coupled TMR  3BOGE 6and 2 page 44
—60 to 60 mA BiPolar, Commoncd Return, DC Coupled TMR 3807 4 page 44

General Environmental and EMC Specifications

{Mher than the optional conformal coating of all PCH assemblies, the Tricon is nol explicitly protected against dust, cortosive atmospheres of
falling debris. Atmospheric and airborne-particle protection must be provided by housing the Tricon in an appropriate NEMA-rated enclosure.

Operating Temperature 327 to 1407 F (07 to 60° C), ambienl, as measured at the bottom of the chassis, per IEC 60068-2-1 Test Nb

Storage Temperature -A0° 1 167° F (-40° to 75° C), per [EC 60068-2-14, Test Na

Relative Humidity 5% to 93%, non-condensing, per [EC 60068-2-2, Test Bb, and [EC 60068-2-3 test Dl

Sinusoidal Vibrations per Axis 2 G @ 10 to 150 e, per [EC 60068-2-6, Test Fe

Shock 15 G for 6-11 ms in cach axis, per IEC 60068-2-27

Electrostatic Discharge TIEC 61000-4-2, 8 KV air, 4 KV contact

Conducted Susceptibility IEC 61000-4-4, Fast Transtent/Burst, 2 kV power, 1 kV signal lines and [EC &1000-4-5, Surge
Withstand, 2 WV CM AC power lines, ete. TEC 61000-4-6, RFI, 0.15-80 MHz, 10V

Radiated Susceptibility [EC 61000-4-3, 26-1000 M1z, 10 Vim and IEC 61000-4-8, 53-60 1z, 30 Afm

Conducted Emissions CISPR 16, Class A, 0.15-30 MHz, 73-79 db when installed per the guidelines of the P&l Guide

Radiated Emissions CISPR 11, Class A, 30=1000 MHz @@ 10 m, 4=47 db when installed per the guidelines of P&l Guide

Cable Flame Test Rating: Interface cables

(connect external termination panels to ['O modules);

FT4 Vertical Flame Test-Cables in Cable Trays per C.8.A. C22.2 No, 0.3-92 Para 4.11 47
1/0} bus cables

{connect chassis): .

FT6 Horizontal Flame & Smoke Test-per C.5.A. C22.2 Ne. 0.3-92 Appendix B

L. Applics to cables shipped after April 1, 2009,
2 Cables will be marked with FI'4 or CMG rating, but they all actually meet the more siringent FT4 rating.
3 Cables will be marked with FI'6 or CME rating, but they all actually meet the more strimgent FT6 rating,
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International Approvals

The Tricon confroller has been certified as complying with multiple internationally recognized standards by the fellowing internationally recognized
cerlification agencies, these certifications have qualified the Tricon for use around the world 1n salety critical applications. Test reports fform the various
certification agencies are available upon request.

TUV Rheinland — TUV has certified that the Tricon v and v10 controllers are in full compliance with the internationally recognized standards

listed below, and thus are qualified for use in the following applications and jurisdictions.

= Emergency safety shut-down or other eritical control applications requiring SIL 1-3 certification per the functional safety tequirements of
[EC 61508 9 {only Tricon v4.6 or later)

= Emergency safety shui-down or other critical control applications requiring AK 1-AK# certification per the functional safety requirements of
DIN W 19250 and DIN WV VIE 0801 {only Tricon ¥9.x)

*  Fire and gas detection applications reguiring certification per the requirements of EN 54

= Fire and gas detection applications requiring certification per the requirements of NFPA 72 (only Tricon v9.6 or later)

*  Bumer management applications requiring certification per the requirements of DIN VDE 0116

*  Burner management applications requiring certification per the requirements of NFPA 8301 or NFPA 8502 (only Tricon v9.6 or later)

= All applications in the European Union or other jurisdictions requiring compliance with the EMC Directive No. 8%/336/EEC and Low Voltage
Equipment Directive No, 7T2/23/EEC

= All applications in the European Unten or other jurisdictions requiring comphance with the ATEX Directive No, 94/9/EC for Zone 2, Group [IB
hazardous locations

= Environmental, health, and safety applications in semiconductor manufacturing facilities per the requirements of SEMI 82

For hazardous location applications, see the Tricon Planning and fnsiallation Guide Tor application-specific installation instructions.

Canadian Standards Association (CSA) — CSA has certified that the Tricon v10 controller is in full compliance with the internationally recog-
nized electrical safety standards and is qualified for general use in North American and other jurisdictions requiring compliance with these standards.

Factory Mutual Research (FM) — Factory Mutual has certified that the Tricon v10 controller is in full compliance with the international recog-
nized standards and iz qualified for use in Class |, Division 2 Temperature T4, Groups A, B, €, and [} hazardous indoor (or outdoor ina NEMA 4
cabinet) locations, For hazardous location applications, see the Tricon Planning and Instaliation Guide for application-specific imstallation instructions.
European Union CE Mark — Based upon the independent TUV evaluation and test results, Triconex has certified the Tricon controller is suitable
tor use in the European Union and all other jurisdictions requiring compliance with the European Union EMC Direetive No. 89/336/EEC and Low
Veltage Equipment Directive No. 72/23/EEC, see Cernficate of Compliance for details, For hazardous location applications, see the Tricon Planning
and Installation Guide for application-specific installation instructions.

U.5. Nuclear Regulatory Commission (NRC} — The NEC has certified that the Tricon controller is suitable for use in nuclear 1E
applications within the limitations and guidelines relerenced in the NRC Safety Evaluation Report {(SER) MLO13470433, Rewiew of Triconex
Corporation Topical Reports 7286-545, "Qualification Summary Report” and 7286-546, “"Amendment 1 To Qualification Summary Report,”
Revision 1. This report is available from the NRC via the Agency Document Access and Management System (ADAMS) Web site. This
qualification was based upon EPRI TR-107330, Generic Requirements Specification for Qualifying a Commercially Available PLC for Safety-
Related Applications in Nuclear Power Plants. For details on models and revisions qualified for 1E applications, please contact Invensys
Nuclear by calling toll-free B66-703-6300, toll 949-885-0885, or visit the Invensys Nuclear Web site at http:/ /www.invensysnuclear.com.
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Chassis Options

A Tricon system is made up of one or
more chassis assemblies which contain
[/0 and communication modules. The
first chassis of a system is called the
Main Chassis (Model 8110), To enlarge
a system, Expansion Chassis (Model
8111 or 8121) and/or RXM Chassis
(Model 8112} can be added. (See
“System Configuration™ on page 11 for
details.)

I'Q Expansion Bus

Each chassis has six R8-485 1/0 expan-
sion bus ports at the top left comer of
the backplane. There are two sels of
ports for channels A, B, and C,
providing for two triplicated serial
communications paths between chassis,
Oine set of cables is required for each
Expansion Chassis and for the RXM
Chassis which houses the primary
RXM Module set. The standard length
of a cable set (Model 9000) is 6 feet
longer cables are available if needed.

The triplicated 1/ bus transfers data
ketween the 1/0 modules and the Main
Processors at 375 kilobils per second.
The communication bus runs between
the Main Processors and the communi-
cation modules at 2 megabits per
second.

Keyswitch
1/ Expansion Backplane
Bus Ports 'TT] .
LE ]
’_-\:ﬁ A0
Power Supply .
Madule #1 =
Pawar Supply 0
Medula #2 H
LALE L
IS ISy I |

Keyswitch for System Control

The Main Chassis has a fowr-position
keyswitch which controls all the
chassis in the system. The keyswitch
setting is readable by Tricon control-
lers, TriStation 1131 software, and the
control programs. Switch settings are:

RUN—Mormal operation with read-
only capability. The Main Processors

Mechanical Specifications

These specifications apply to Main, Expansion and RXM Chassis; Power
Supply Modules; and other modules where indicated,

Owerall Dimensions

19 in wide by 22.75 in high by 17.75 in deep
(48.3 cm by 57.8 cm by 45.1 em)

Chassis Fabrication

Black zinc-plated and welded cold-rolled steel

Approximate Weights
Main or Expansion Chassis
Power Module
Main Processor
[ Module
HART Interface Module
Communication Module
L 6-point Termination Panel

32-point Termination Panel

540 1hs. (24 5 kg )

T.21bs. {33 kp.}

4.7 Ibs, (2.1 kg.}

4T7to6,010bs, (2.1 kg to 2.7 kg.)
4.8 1Ibs. (2.2kg.)

5.01bs. {2.3 kg.)

09 Ibs. (.04 kg.)

2.1 1bs. (95 kg.)

MPs 2 3 4 5 & 7

Logacal Slats for 110 &
Cormmunication Modulas

execute the previously-loaded control
program. Attemprs to modify program
variables by TriStation 1131, Modbus
masters, or external hosts are rejected,
However, a control program may call
gated access functions to enable
external host writes during a designated
window of time,

PROGRAM—For program loading and
checkout. Allows control of the Tricon
gystem from the TriStation 1131 plat-
form, including Download All and
Download Changes. Also allows writes
to program variables by external hosts.

STOP—Stops reading inputs, forces
non-retentive digital and analog outputs
to 0, and halts the control program,
{Retentive outputs retain the value they
had before the keyswitch was turned to
Stop.) The Stop setting can be used for
installation and service of process-
related equipment, but is not required
for service of the Tricon.

REMOTE—Allows writes to program
variables by TriStation 1131 and
external hosts. (Download All and
Download Changes by TriStation 1131
are not allowed.) Modification of
program logic is not allowed,
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Chassis and Mounting
Specifications

The Tricon system can be rack-
mounted or panel-mounted in an
industry-standard NEMA enclosure as
described on the next page. Cabinets
can optionally be equipped with base
and casters. Multiple cabinets can be
bolted together on the sides, but suffi-
cient clearance must be allowed to fully
open their front and rear doors.

Slot Covers

All unused slots in a chassis should be
filled with Blank /D Slot Panels
{Model 8115) to maintain proper air
flow.

Heat Management
When mounting Tricon chassis into
vented or non-vented enclosures, the

- 18,000 -
A8,3em
Cptioral location of mounting aracke
tar rear-racy or pane] morling of uwait 1?-'-}0
|Zolaces) &l Zem
~—
A
T4 -2 throaded
chassls ground 16.50°
41.9¢em
Top View
af Chassis

Standard locaton of meurtrg brackal
fer frad! FABE e Ramg af Uil
1 places) P

juse for Rack or Panel Mourding)

integration engineer must make provi-
sions for sufficient heat management.

Triconex recommends the installation
of battles { Triconex part number
2000361-001), as shown on page 23,
For temperatures above 122° F (30° C),
other heat management provisions
must be implemented, such as:

* Louvers and pagoda top

= Enlarged front and rear louvers with
raised pagoda top

*  Lower denszity filters

* Redundant fans (running all the
time) with appropriate louvers and
pagoda top

= Failure detection cireuitry

3 F.607
ey 53, 3em
ey
L
5000 R .
T.Bern o~
e
Minimal chearance requiroments
far parrmureatan cables
= 18317 P
&6, 5em
NOTE; Balt bale spasing an Top of Backolane Top of Backplane
chasais fits standard 19" s'}’::‘l",ﬁ'_;’:\"“
(48.3cm) rack hole gpacing. {2 places)
L e
i 4] = i
Clearance for 1 1 J fd
FIC serpwr-—_ 1 4
14 placas) e iz.7H
o, &7.5cm
g o g
Front View Front View
14.25" for Rack Mounting for Parsel Meunting
36 Ferm
2 b = o
28.Ocm 13127
EEq ' ’ ! 33.3em
4.00m 1
I |+ + o Z.EZ"
1 ¥ 6.7em ¥ L
f Wrimum chearance 5267 |15, 5em), Minmurn clearance 5.25° (13 3cm),
1.807 io other eguepmer: & cabinel Moo o ather equpment & cabinel floor
3.8cm

Dimensions and Clearances for Rack and Panel Mounting
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Typical Dimensions and Clearances for Chassis Installation with External Terminations

NOTE

This dranving shows a typical set-up for external termination panels—other set-ups ave possible.

Please cantact the IPS Giohal Client Support {GCS) center for derails,

Mounting Tricon Chassis in Enclosures

Triconex will mount Tricon chassis in any of the industry-standard enclosures listed below. (Please contact Triconex regarding
other enclosures, available for additional engineering and documentation charges.) See page 14 for a photograph of Tricon

chassis and terminations mounted in a sample enclosure.

Enclosures Typically Supported by Triconex®

Type Width Depth Height

Rittal NEMA 12 31.5 inches (800 mm) 31.5 inches (800 mm) &6.0 inches (2,200 mm}
31,5 inches (800 mm) 31.5 inches (800 mm) TEO inches (2,000 mm)

MarkHon NEMA 1 31.5 inches (300 mm) 31.5 inches (800 mm) 850 meches (2,160 mm)

* Other sizes are available. Please contact Triconex for more information.
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Power Modules

Each Tricon chassis is equipped with
two Power Modules—either one is
fully capable of running the Tricon at
full load and rated temperature. Each
Power Module can be replaced online.
The Power Modules, located on the left
side of the chassis, convert line power
o DC power appropriate for all Tricon
modules. Terminal strips for system
grounding, incoming power and hard-
wired alarms are located on the lower
left corner of the backplane. Incoming
power should be rated for a minimum
of 240 watts per power supply.

The Power Module alarm contacts are

* The hardware configuration
conflicts with the control program’s
logical configuration

+ A module fails

+ A Main Processor detects a system
fault

* Prnmary power to a Power Module
fails

« A Power Module has a “Low
Battery™ or "Over Temperature”
warning

HWARNING: Do not use the Mode!
%312 Power Module in Tricon systems
that are located in hazardous locations

actuated when:

+ A module is missing from the

system

and must meed ATEX requirements. If
you have 230 V line voltage and your
system must meet ATEX requirements,
use the Madel 8311 24 VDC Power

Power Module Specifications

[zolation

=1,000 VAC or 1,500 VDX, Input to Output

Input Terminations

Protected by safery cover
Accepts three 12-gauge wires (3.310mm”): neutral, hot, and
protective carth (chassis ground)

Over-Temp. Sensor

Temperature warning monitor—Iirips when internal temp. 1s
greater than 181° F (83°C); this typically occurs at ambicnt
temperature 140°F {60°C) or higher

Alarm Contacts

MNormally open, normally closed and commaon
Fach contact supports 120 VAC @ 1 amp
Accepts 12-gauge (3.310mm?) wire

Protected by safety cover

Input Power Reguired

240 watts minimum per Power Module

Module along with the ATEX-certified
24 VDC power supply from Phoenix
Contact (part mumber: QUINT-PS-100-
240AC24DCAIEX).

Front Panel of Power Module:
flocated an lower left side of chassis)

138 VALCDC
BA 1% &T=-60Hz 3 WIRESA 3 WIRE

Pass []
FAIL []
ALARM []
Temr [
BATT Low []

POWER MODULE
MODEL 8310

@

Terminal Strip for Power Module:
{located on backplane above the Power Moduls)

e
®=r~

=rEoE
A

Output Power 175 watts at 140°F (60"C} E‘E
Output Vollage 6.5 VDC, =1% under all operating conditions o @E,_:; c
Output Cuorrent 27 amps maximum at 140°F (60°C) ambient NC
Power Module Model 8310 83N 8312

Chassis Type Main/ExpansionRXM Main/Expansion/RXM Main/Expansion/RXM
Nominal Voltage P20 VAC/VDC 24 VDo 230 VAC

Input VAC (@ 47-63 He 25140 n/a 18¥5-285

Input VDC 95180 22131 s

Fuse Rating and Type 5 amps, time-delay |5 amps, time-delay 2.5 amps, time-delay

Cutput Hold Time
(nominal to 0 volts)

20 ms minimum 2.8 ms$ minimum

20 ms minirum

Diagnostic Indicators

PASS, FAULT. ALARM, TEMP,

BAT LOW BAT LOW

PASS, FAULT. ALARM, TEMP,

PASS, FAULT, ALARM, TEMF,
BAT LOW




Main Processor Modules

Maodel 3008 Main Processors (MP) are
available for Tricon v9.6 and later
systems. For detailed specifications,
see the Planning and Mnstallation Guide
for Tricon Svstems,

Three MPs must be installed in the
Main Chassis of every Tricon system.
Each MP independently communicates
with its 1/O subsystem and executes the
user-written control program.

Sequence of Events (SOE)

and Time Synchronization
During each scan, the MPs inspect
designated discrete variables for state
changes known as events. When an
event occurs, the MPs save the current

variable state and time stamp in the
buffer of an SOE block.

[I'multiple Tricon systems are
connected by means of NCMs, the time
synchronization capability ensures a
consistent time base for etfective SOE
time-stamping. Sce page 72 for more
information.

Diagnostics

Extensive diagnostics validate the
health of each MP, [/(} module and
communication channel. Transicnt
faults are recorded and masked by the
hardware majority-voting circuit.
Persistent faults are diagnosed and the
errant module is hot-replaced.

MP diagnostics perform these tasks:

= Verify fixed-program memory and
static RAM

Physical Description of Model 3008 Main Processors

Feature Description
Microprocessor Maotorola MPCE60D, 32 bat, 50 MHz
Memory « 16 MB DRAM (non-battery backed-up)
+ 32 KB SRAM, battery backed-up
= 6 MB Flash PROM
Tribus Commumication Rate = 25 megabils per second
* 32-bat CRC protected
» 32-bat DMA, fully isolated
/0y Bus and Communication Bus » Motorola MPCR&(D
Processors + 37 bit
= 50Mllz
Indicators on Main Processors @
mss [
PASS Muodule has passed self-diagnoestic tests eur [
FAULT Module has a fault and should be replaced actve [
ACTIVE Module is executing the user-written control program MANTY [
MAINTI Maintenance indicator | Mt [
MAINT2 Maintenance indicator 2
COMTX Transmitting data across COMM bus = ﬁ
COMEX Receiving data from COMM bus Comex []
FoTx Transmitting data across 'O bus wix [
I RX Receving data from L0 bus rorx [
jy —

*+  Test all basic processor and floating-
point instructions and operating
modes

= Validate user memory by means of
the TriBus hardware-voting
clrcultry

*  Verify the shared memory interface
with each 1/0 communication
processor and channel

« Verify handshake and interrupt
signals between the CPU, each I/O
communication processor and
channel

« (Check each 'O communication
processor and channel
microprocessor, ROM, shared
memory access and loopback of RS-
485 transceivers

«  Verify the TriClock and TriBus
interfaces

Tricon Communication
Module

The Tricon Communication Module
(TCM), which is compatible with only
Tricon v10.0 and later systems, allows
the Tricon to communicate with TriSta-
tion 1131, other Tricon or Trident
controllers, Modbus master and slave
devices, and external hosts over
Ethernet networks.

Each TCM contains four serial ports,
two network ports, and one debug port
{for Triconex use).

Each serial port is uniquely addressed
and can be configured as a4 Modbus
master or slave. Serial Port #1 suppaorts
either the Modbus or the Trimble GPS
interface. Serial Port #4 supports either
the Modbus or the TriStation interface.
Each TCM supports an aggregate data
rate of 460.8 kilobits per second, for all
four serial ports.

Any standard Modbus device can
communicate with the Tricon through
the TCM, provided that aliases are
assigned to the Tricon variables. Alias
numbers must also be used when host
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MET 1
{Copper or Fiber Ethernet) ™|

MET 2
{Copper or Fiber Ethernet)™|

Serial Port #1
for GPS or—
Modbus interface

Serial Port #?._
tor Modbus interface

Serial Port #3
for Modbus interface” |

Serial Port #4
far TriStation 1131 or—
Modbus interface

Debug Port
for Triconex use™ |
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computers access the Tricon through
other communication modules. See
“Communication Capabilities™ on
page 61 for more information.

TCM Models 4333 and 4354 have an
embedded OPC server on NET 2,
which allows up to 10 OPC clients to
subseribe to data collected by the OPC
Server. The embedded OPC Server
supports the Data Access 2.05 standard
and the Alarms and Events 1.10 stan-
dard.

Each TCM contams two network
ports—NET 1 and NET 2, Models
4351A, 43518, and 4353 have two
copper Ethernet (802.3) ports and
Models 4352A, 43528, and 4354 have
two fiber-optic Ethernet ports.

On TCM Models 4351 A, 43518,
4352A, and 43528, NET | and NET 2
support the TCP/AP, Modbus TCP/IP
Slave/Master, TSAA, TriStation,
SNTP. and Jet Direct {for network
printing} protocols, NET 1 also
supports the Peer-to-Peer (UUDP/TP) and

TCM Specifications

Model Number
Serial ports

Peer-to-Peer Time Synchronization
protocols,

On TCM Models 4353 and 4354, NET 2
supports only the embedded OPC
server, TriStation, and SNTP protocols,
while NET 1 supports all of the listed
protocals except the embedded OPC
server.

A single Tricon system supports a
maximum of four TCMs, which must
reside in two logical slots. Different
TCM Maodels cannot be mixed in one
logical slot. Each Tricon system
supports a total of 32 Modbus masters or
slaves—this total includes network and
serial ports. The hot-spare feature is not
available for the TCM., though you can
replace a faulty TCM while the
controller is online,

4351A, 4351B, 4352A, 43528, 4353, 4354
4, R5-232/R8-485 ports, DB-9 connectors

Network ports
43518, 4353)

2, 10/ 100BaseT Ethernet ports, RI-45 connectors (Models 4351A,

2, fiber-optic mode Lthernet ports, MT-RJ connectors with 62.5/125
um fiber cables (Models 43524, 43528, 4354)

Port isolation S00 VDO

Protocols

TriStation, Modbus, TCP/F, ICMP, SNTP, TSAA {with support for [P
Multicast), Tnmble GPS, Embedded OPC Server (Models 4353 and
4354}, Peer-to-Peer (UDFAP), Peer-to-Peer Time Synchronization, Jet
Direct {network printing}

Muodbus functions
supporied

01 — Read Coil Status

(17 — Read Input Status

(13 — Read Holding Registers
04 — Read Input Repisters |5 — Force Multiple Coils

05 — Maodify Coil Status 16 — Preset Multiple Registers

6 — Meodify Register Content
07 — Read Exception Status
(18 — Loophack Diagnostic Test

Communication
speed

Copper Ethernet ports: 10/100 Mbps (Model 4353 supports only 100
Mbps)

Fiker Ethernet pors: 100 Mbps

Serial ports: up to 115.2 Kbps per port

@

Status Indicators

PASS, FAULT, ACTIVE, FIRM

LINK— | per network port, TX {Transmit) — | per port,
RX (Receive) — | per port




Enhanced Intelligent
Communication Module

The Model 4119A Enhanced Intelligent
Communication Module (EICM)
allows the Tricon to communicate with
Modbus masters and slaves, TriStation
1131, and printers,

For Modbus connections, the EICM
user can select the RS-232 point-to-
point interface for one master and one
slave, or the RS-485 miterface for one
master and up to 32 slaves, The RS-485
network trunk can be one or two
twisted-prair wires up to a maximum of
4,000 feet (1,200 meters).

Each EICM contains four serial ports
and one parallel port which can operate
concurrently. Each serial port can be
configured as a Modbus master with up
to seven Modbus masters per Tricon
chassis. A single Tricon system
supports a maximum of two EICMs,
which must reside in one logical slot,
{The hot=spare feature is not available
for the ETCM, though you can replace a
faulty EICM while the controller is
online.) Each serial port is uniquely
addressed and supports either the
Modbus or TriStation interface,

EICM Specifications
Model Number

Modbus communication can be
performed in either RTU or ASCII
meode, The parallel port provides a
Centronics interface to a printer.

Each EICM supports an aggregate data
rate of 57.6 kilobits per second (for all
four serial ports).

Programs for the Tricon use variable
names as identifiers but Modbus
deviees use numenie addresses called
aliases, Therefore an alias must be
assigned to each Tricon variable name
that will be read by or written to a
Modbus device, An alias is a five-digil
number which represents the Modbus
message type and the address of the
variable in the Tricon. An aliags number
is assigned in TriStation [ 131.

Any standard Modbus device can
commumnicate with the Tricon through
the EICM, provided that aliases are
assigned to the Tricon variables. Alias
numbers must also be used when host
computers access the Tricon through
other communication modules, such as
the NCM. See “Communication Capa-
bilities™ on page 61 for more informa-
Lon.

4119A, Isolated

Serial ports 4 ports RS-232, RS-422 or RS-485
Parallel ports 1, Centronics, isolated

Port isolation 500 VD

Protocol Tri&tation, Modbus

Modbus funections supported

01 — Read Coil Status

02 — Read Inpul Status

03 — Read Holding Registers
04 — Read Input Registers

05 — Maodify Coil Status

06 — Modify Register Content
07 — Read Exception Status

8 — Loopback Diagnostic Test
15— Force Muluple Coils
16— Preset Multiple Registers

©
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Communication speed

1200, 2400, 9600, or 19,200 Baud

DMagnostic Indicators

Pass, FaULT, Active
TX (Transmit) — | per port

BX (Receive) — 1 per port

Serial Port #1
for Modbus interface

Serial Port #2
for Modbus interface

Serial Port #3
for Modbus interface

Serial Port #4
for TriStation
ar Madbus

Parallel Port #5
for Cenlronics
compalible printer
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pass [ ]
Pt [ ]
acTive[]

LCHA

sarr [
SHARE
ROY L]

ucha ]
ucne []

wam [

I
Four-characler

alphanumeric display for — 0
SMM diagnostic codes 7

— | STATUS

UCH A

F-Connectors
for Redundamt —
UCHN Ports

ucHa

DB-25F Connector

for R5=232 Debug Port
(for THconex &
Honeywell use anly)

Shm
4409

Safety Manager Module

The Model 4409 Safety Manager
Module (SMM) acts as an interface
between a Tricon coniroller and a
Honeywell Universal Control Network
{UCN}, one of three principal networks
of the TDC-3000 Distributed Control
System. Appearing to the Honeywell
system as a safety node on the UCN, the
SMM communicates process informa-
tion at full network data rates for use
anywhere on the TDC-3000, The SMM
transmits Tricon aliased data {including
system variables) and diagnostic infor-
mation to operator workstations in
display formats that are familiar to
Honeywell operators.

The SMM makes the following func-
tions available to the TDC-3000:

* Handles critical I'O points and
passes results to the DCS

* Processes Tricon alarms and
propagates them to user-defined
DCS destinations (consoles,
printers, etc.)

* Reads/writes aliased data to satisty
DCS requests

SMM Specifications

Reads Tricon diagnostics for display
by the DCS

Write protection to lock out changes
to the Tricon controller from all
TDC-3000 sources

lime synchronization from the DCS
master clock

FPeer-to-Peer communication for
plants with many Tricon controllers,
cach contaiming an SMM—the DCS
can use shared data to alert
downstream Tricons of significant
process changes

Sequence of Events—transmits
Tricon event data to Universal
Stations for display or History
Muodules for recording, to help
determine the cause of plant trips
and increase process up-time

Hot-spare capability for
uninterrupted communication with
Honeywell networks

Model Number 4409

UCN ports 2 isolated {AC coupled)
UCN data rate 5 MBytes per second
Status indicators PASS (Module Status)

FAULT (Module Status)

ACTIVE (Module Status)

LOW BATT (Low Battery)

SPARE RDY (Hot Spare Ready)

UCN A (UCN Port A Active)

UCN B (UCH Port B Active)

XMIT (SMM Transmitting)

STATUS (Module Node and Diagnostic Info.)

Power Module load < 20 watts

lsolation S00 VDO




Network Communication
Module

With a Model 4329 Network Commu-
nication Module (NCM) installed, the
Tricon can communicate with other
Tricons and with external hosts over
Ethernet (802.3) networks. The NCM
supports a number of Triconex propii-
etary protocols and applications as well
as user-written applications, including
those that use TSAA protocol.

The NCMG module has the same func-
tionality as the NCM, as well as the
ability to synchronize time based on a
GPS system. For more information, see
the Communication Guide for Tricon
Systems.

The NCM provides two BNC connec-
tors as ports; NET 1 supports Peer-to-
Peer and Time Synchronization proto-
cols for safety networks comprised of
Tricons only, NET 2 supports open
networking to external systems using
Triconex applications such as TriSta-
tion 1131, SOE, OPC Server, and DDE

NCM Specifications

Model Number
Ethernet {802.3) ports

4329, 4329G
2, BNC connectors, RGSE 530-ohm thin cable

Server or user-written applications, See
“Communication Capabilities” on
page 61 for more information about
Triconex protocols and applications.

Two NCMs can reside in one logical
slot of the Tricon chassis, but they func-
tion independently, not as hot- spare
maodules. External hosts can read or
write data only to Tricon variables to
which Alias numbers have been
assigned, (See “Enhanced Intelligent
Communication Module™ on page 29
for more information about Aliases)

The NCM 15 compatible with Ethernet
(IEEE 802 .3 electrical mterface) and
operates at 1 ( megabits per second. The
NCM conneets with external host
computers by means of coaxial cable
(RG5R) at typical distances up to 607
feet (185 meters). Distances up to 2.5
miles (4,000 meters) are possible using
repeaters and standard (thick-net or
fiber-optic) cabling,

The Main Processors typically refresh
data on the NCM once per scan,

External Transceiver Ports

2, 15-pin D-connectors

Serial port 1, R8-232 compatible
Port Isolation 500 VDC
Protocol TSAA

(TCP(UDP)TP/R02.3)

Functions supported

TRICON DATA (Frame Type 1)

TRICON_DATA_REQ (Frame Type 2)

WRITE_TRICON DATA (Frame Type 3)
WRITE_TRICON_DATA_ RSP (Frame Type 4)
READ_TRICON_CLOCK (Frame Type 5)
READ_TRICON_CLOCK_RSP (Frame Type 6)
SET_TRICON_CLOCK {Frame Type 7)
SET_TRICON_CLOCK RSP (Frame Type &)
READ _TRICON_DATA (Frame Type I1)
READ TRICON_RSP (Frame Type 12}

Communication speed

10 megabits per second (for Ethernet ports)

Status indicators

PASS, FAULT, ACTIVE
TX (Transmit) — | per port
RX (Receve) — 1 per port

pass [ ]
Fanr []
aemve ]
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BNC Connector for
Thin IEEE 802,3 Cable

| Port#1—for Peer-to-Peer &
Time Synchronization Only

15-Pin "D" Connector
far Self-powered
External Transceiver
(reserved)

BMC Connector for
Thin IEEE 802.3 Cable

Fort #2—or TSAA,

| External Host Applications
(including TRISTATION)

& TCP-IP/UDP-P

156-Pin “D" Conneclor
for Self-powered
External Transceiver
{reserved)

| R5-232 Serial Port
Reserved for future use
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pass [ ]
Fa []
scrvs[ ]
Interface fo el
IfA Series Nodebus ke[
suror [
TH RX
101
BNC Connecter
Reserved
MET1
AUl Connector
to DNBI Nodebus Data
oNEl
TH RAX
0
3|
RS5-423 Serfal Port | | =
to DME| Modebus Control )
TriStation/ TSAA Interface | TSIT5A4
Nede Address Switches rooE
ARCRERG

NETZ ENC Cennecter
TriStation, SOE and
and TSAA applications

R5-232/422 Serial Port
Feserved

RS-232 Serial Port
Reserved

Advanced Communication
Module (ACM)

The Model 4609 Advanced Communi-
cation Module (ACM} acts as an inter-
face between a Tricon controller and a
Foxboro Intelligent Automation (I/A)
Series system, appearing to the
Foxboro system as a safety node on the
I/A Series Nodebus, The ACM
communicates process information at
full nerwork data rates for use
anywhere on the I'A Series system,
transmitting all Tricon aliased data
(including system variables and
system aliases) and diagnostic infor-
mation Lo operator workstations in
display formats that are familiar to
Foxboro operators. The ACM makes
the following functions available to
the /A Series;
= Handles eritical 10 points and
passes results 1o the YA Series

using the Object Management
Database (OMDB)

+ Processes Tricon alarms and
propagates them to user-defined
I/A Series destimations {consoles,
printers, etc.)

ACM Specifications

Model Number
Nodebus Porls
BNC connector
15-pin D conneclor
%-pin R5-423 connector

* Propagates Tricon alarms as /A
Series system messages

+ Reads/writes aliased data to satisfy
I’A Series requests

= Time synchronization from the I'A
Series environment

= Reads Tricon diagnostics for display
by the I/A Series workstation

+ Write protection to lock ouf changes
to the Tricon controller from all FA
Series sources

= Hot-spare capability for
unintermpted communication with
the I'A Series Nodebus

The ACM also supports the following

Triconex protocols and applications on

external host PCs connected to a sepa-

rate BNC pori (labeled NET 2):

+ Tristation protocol for the TriStation
1131 software

* TSAA protocol for Triconex
applications

= TSAA/TCPE (UDP/IP) for user

written applications on external
hosis

4609

1 for RG58 50-ohm thin cable {reserved)
1 for AUT cable to DNBI
1 for Control Bus to DNEI

NET 2 port’

1 BNC ¢onnector for RGS8 50-chm

Thin able to Ethernet network

Y-pin serial ports

RS-232/R5-485 protocol (reserved)

Port isolation

500 VDO (Ethernet and RS-232 ports)

Communication speeds
BNC and 15-pin D connectors
Y-pin Nedebus connector

10 megabits per second
2400 baud

Status indicators
Madule status
Modebus/standby activity

Port activity

PASS, FAULT, ACTIVE
OMNLINE and SBRDY
TX and RX—1 each per pont

Power Module load

20 watts

1. The address for this port is set by the TS/TSAA Noede Addresses switches.



Hiway Interface Module

The Model 4309 Hiway Interface
Module (HIM) acts as an interface
between a Tricon controller and a
Honeywell TDC-3000 control system
by means of the Hiway Galeway and
Local Control Network (LCN). The
HIM can also interface with Honey-
well’s older TDC 2000 control system
by means of the Data Hiway.

The HIM enables higher-order devices
on the LOCN or Data Hiway, such as
computers and operator workstations,
to communicate with the Tricon.

HIM Specifications

Model Number 4509

Data Hiway channels

The HIM allows redundant BNC
connections directly to the Data Hiway
and has the same functional capacity as
four extended Data Hiway Port (DHP)
addresses.

The HIM provides eight Hiway
addresses, implements the same slot
structure as the DHP, and typically
refreshes all data in less than 0.5
seconds. The hot-spare capability
allows onhine replacement of a faulty
module,

2 isolated (AC coupled)

Pell response switches

2 per channel

Baud rate

250 kilobits per second

Status indicators

PASS (Module Status)

FAULT (Module Status)

ACTIVE {Module Status)

OMN LN (HIM Online)

H I'F (Hiway Interface)

CAL UP (Call-up Received)

CH A (Channel A Active)

CH B (Channel B Active)

XMIT {HIM Transmitting)

STD BY IN (Standby Module Inserted)
STD BY READY (Standby Module Ready)

Power Maodule load

< 10 warts

Isolation S00 VDO

pags O |[—
FALT [ |——
ACTIVE [] |——

oNwn O |——
HiF O |——
CALUP] |——
tHa O |——
cHE O |—
T |—

STD BY
w O

ET0.BY
READY a

Oe 300 300
|

2
5]

30e
|

e
)

Highway
Interface
4509

STATUS
LEDs

Seli-test O
Moguln Fault

Bloeiyle Aot

MM Cirelire
Hiway Interace
Cal-up Recwived
Chupnnal b, Aclive
Channal B Active

HIM Transmithng

Standy-by Module Inserled

Stand-by Module Ready

Cata Hiway
Channel &

FOLL RESPOMNSE

SWITCHES

Channel A,
Coarse Adjustments

Chann=al A,
Fina Adjustments

Channel B,
Coarsa Adjustments

Channel B,
Fine Adjustrments

DB-3P Connector
for R5-232 Dabug Port
{for Tnconax wse only)

Data Hiway
Channal B8

L
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Remote Extender Module
{RXM)

RXMs and chassis allow /0 modules
to be located several kilometers from
the Main Chassis. RXM sets, consisting
of three identical modules, serve as
repeaters and extenders of the Tricon
1/C bus and provide ground loop isola-
tion, A primary RXM set supports three
remaote locations by connecting to three
remote RXM sets housed in a remote
chassis. See “System Configuration™
on page 11 regarding configurations
that use RXMs,

RXM sets are available for Aber-optic
cables with a communication rate of
375 kilobits per second. These sets
provide maximum immunity against
electro-static and electro-magnetic
nterference, and support configura-
tions with optical modems and fiber-
optic point-to-point cabling. Remote
sites can be located as far as 7.5 miles
{12 kilometers) from the primary sile.

The figure at right shows uni-direc-
tional cabling for three channels of a
remote location. For each channel, one
cable carries data transmitied from the
primary RXM to the remote RXM, and
the other cable carries data received by
the primary RXM from the remote
BXM. A pair of modules must be wired
for each of the three channels,
amounting to a total of six cables for
each remote location,

RXM Specifications

(Facnive)
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NOTE: The selection and installation of fiber-optic cabling requires specialized knowledge,
rraining and tools. Triconex recommends liring a fiber-opric specialist to handle these tasks.

RXM Model 4200-3 4201-3 4210-3 4211.3

RXM Chassis Location Primary Remote Primary Remote

Cable Type Multi-mode Multi-mode Single-mode Single-mode

Cable Length Limit 1.2 miles (2 kilometers) 1.2 miles (2 kilometers) 7.5 miles {12 kilometers) 7.5 miles (12 kilometers)
Connectors b/remote site 6 6fremote site o

Remote Sites Supported 3 na 3 nfa

Modem Ports
conmnectors

Fiber Optic with 8T

Fiber Optic with 8T
connectors

Fiber Optic with 8T
connectors

Fiber Optic with 8T
COnmectors

Diagnostic Indicators

PASS, FAIL, ACTIVE,
TX, RX1, RX2, RX3

PASS, FAIL, ACTIVE,

TX, RX1, RX2, RX3

PASS, FAIL, ACTIVE,
TX, RX1, RX2, RX2

PASS, FAIL, ACTIVE,

TX, RXI1, RX2Z, RX3




TMR Digital Input Modules

Each TMR Digital Input (DI} module
has three isolated input channels which
independently process all data input to
the module. A microprocessor on each
channel scans each input point,
compiles data, and transmits it to the
Main Processors upon demand. Then
input data is voted at the Main Proces-
sors just prior to processing to ensure
the highest integrity. All critical signal
paths are 100 percent triphcated for
guaranteed safety and maximum avail-
ability. Each channel conditions signals
independently and provides optical
isolation between the field and the
Tricon.

All TMR Digital Input Modules sustain
complete, ongoing diagnostics for each
channel. Failure of any diagnostic on
any channel activates the module Fault
indicator, which in turn activates the
chassis alarm signal. The module Fault
indicator points to a channel fault, nof a
maodule failure. The module is guaran-
teed to operate properly in the presence
of a single fault and may continue to
operate properly with certain kinds of
multiple faults.

Models 3502E, 3503E, and 3505E can
self-test to detect stuck-On conditions
where the circuitry cannot tell whether
a point has gone to the Off state. Since
most safety systems are set up with a

32-Point Digital Input Module Specifications

de-energize-to-trip capability, the
ability to detect Off points is an impor-
tant feature. To test for stuck-On inputs,
a switch within the input circuitry is
closed to allow a zero input (Off) to he
read by the optical isolation circuitry.
The last data reading 1s frozen in the /0
communication processor while the test
1S running,

All TMR Digital Input Modules
support hot-spare capability, and
Tequire a separate external termination
panel (ETP) with a cable interface to
the Tricon backplane. Each module is
mechanically keyed to prevent
improper installation in a configured
chassis.

Model Number 3501E/3501T 3502E 3503E 3505E

Type ™R TME with Self-Test TMR with Sclf-Test TME, Low Threshoeld
Voltage 115 VAC/NYDC 48 VACVDLC 24 VACNDC 4 VD

Points 32, non-commoned, 32, commoned 32, commoned 32, commoned

isolated

in groups of 8

in groups of &

in groups of 8

AC Range/DC Range

QO-155 VAC/VIDC

35-95 VAC/VDC

20-42.5 VAC/VDC

20425 VDO

Frequency Range

DC or 47-63 Hz

DC or47-63 Hz

DC or 47-63 Hz

na

Maximum Voltage

155 VAC/YDC

95 VAC/YDC

42.5 VAC/VDC

42,5 VI

Switching Level

Oif to On = 86 VAC/VDC =32 VAC/NVDC = 18 VAC/VDC > [2VDC

On 1o Off = 28 VAC/VDC <11 VAC/VDC <6 VAC/NVDC =4 VDU
Nominal Turn-On -5 mA 6-9 mA 6-9 mA 3 mA to 3 mA
Typical Hysteresis 32 VACHVDC T VAC/NVDC 4 VAC/NDC 2VDC
[nput Delay

OFF to ON/ON to OFF <Bms< 15 ms < B ms< 15 ms < B ms/< 15 ms < & ms/< 15 ms
Point Isolation 1,500 vDC/ 2500 v 1,500 vDC 1.500 VDC 1,500 VDC
Mominal Input Impedance =835 KO =29 KN = .25 KO =125 K0
Nominal Field Power Load

Per O point 1.5 wails 1.0 watls 0.5 walts 0.5 watls

() max. field voltage 2.9 watts 3.2 watts 1.5 watts 1.5 watts
Diagnostic Indicators

Input Status | per point 1 per point | per point | per poini

Maodule Status

PASS, FAULT, ACTIVE

PASS, FAULT, ACTIVE

PASS, FAULT, ACTIVE

PASS, FAULT, ACTIVE

Stuck Test nfa {n Om m
Color Code Red Drark Red Dark Red Drark Red
1. For 3501T.
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64-Point Digital Input
Modules

Each 64-point Digital Input (DI}
module has three isolated channels
which independently process all data
input to the module. A microprocessor
on each channel scans each input point,
compiles data and transmits it to the
Main Processors on demand, Then
input data is voted at the Main Proces-
s0rs just prior to processing to ensure
the highest integrity.

All Digital Input Modules sustain
complete, ongoing diagnostics for each
channel. A failure on any channel acti-
vates the Fault indicator which in turn
activates the chassis alarm. A TMR
module 18 guaranteed to operate prop-
erly in the presence of a single faultand

may operate properly with certain kinds
of multiple faults.

All Dngital Input Modules support hot-
spare modules and require a separate
external termination panel (ETP) with a
cable interface to the Tricon backplane.
Each module is mechanically keyed 1o
prevent improper installation in a
chassis.

The Model 3504E High-Density
Digital Input Maodule continuously
verifies the ability of the Tricon to
detect transilions to the opposite state,
On this TMR moedule, all eritical signal
paths are 100 percent triplicated for
guaranteed safety and maximum avail-
ability. Each channel conditions signals
independently between the field and the
Tricon.

64-Point Digital Input Medule Specifications

The Model 3564 Single Digital Input
Module is optimized for safety-critical
applications where low cost is more
important than maximum availability.
On single modules, only those portions
of the signal path which are required to
ensure safe operation are triplicated.
Special self-test circuitry detects all
stuck-On and stuck-Off fault conditions
in less than half a second. If a single
module detects an mput fault, it reports
that point as CHT, which may cause a
glitch during switch-over lo a hot-spare
module.

Model Number 3564 3504E
Type Single, DI TMR, DI
Voltage 24 VDO 24 ot 48 VT
Points 64, commoned 64, commeoned, DC coupled
DC Range 1 5-30 VI 20-72 VDO
Maximum Voltage 6 VDO TANVDC
Switching Level 24V 48 ¥
OFF to ON =15 VIXC =18 VDC =32 VDO
ON to OFF =6 VDU <AVDC <] VDO
Nominal Tum-On 2-3 mA negligible
Typical Hysteresis 4VDC 4 VDCT VDT
Input Delay
OHF to Ond/Om to OFT < 2 ms/< 2 ms < |0 ms< 10 ms
Minimum Point Iscelation 1,500 VDO n/a
MNominal Input Impedance =30 K8 =3 KO
MNominal Field Power Load
Per Om point (0.2 watls negligible
f maximum field voltage 0.5 walls negligible
Dhagnostic Indicators
Input Status 1 per point 1 per point
Module Status PASS, FAULT, ACTIVE PASS, FAULT, ACTIVE
Stuck Test Om and OHT Om and OHF
Color Code Dark Red Dark Red

1. The voltage is selected using TriStation [131.
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Pulse Input Module

The Model 3511 Pulse Input (PT)
Module provides eight very sensitive,
high-frequency inputs. It is optimized
for use with non-amplified magnetic
speed sensors common on rotating
cquipment such as turbines or compres-
sors. The module senses voltage transi-
tions from magnetic transducer input
devices, accumulating them during a
selected window of time (rate measure-
ment). The resulting count is used to
generate a frequency or RPM which is
transmitted to the Main Processors. The
pulse count is measured to | micro-
second resolution.

The PI module includes three isolated
input channels. Each input channel
independently processes all data input
1o the module and passes the data to the
Main Processors, which vote on the
data to ensure the highest integrity.

Pulse Input Module Specifications

Each module provides complete
ongoing diagnostics on each channel.
Failure of any diagnostic on any
channel activates the Fault indicator,
which in lurn activales the chassig
alarm signal. The Fault indicator
merely indicates a channel fault, not a
maodule failure. The module is guaran-
teed to operate properly in the presence
of a single fault and may continue to
operate properly with certain kinds of
multiple faults. The Pulse Input Module
supports hot- spare modules.

WARNING: The Fi module does not
provide a totalization capability—it is
optimized for measuring the speed of
rotation equipment. For pulse totaliza-
tion, see Model 3515 on page 38

Relay Output Module

The Model 3636R and 3636T Relay
Chutput (RO} Modules are non-tripli-

cated modules for use on non-critical
points which are not compatible with
“high-side"” solid-state output switches.
An example is interfacing with annun-
ciator panels. The Relay Output module
receives output signals from the Main
Processors on each of three channels,
The three sets of signals are then voted,
and the voted data is used to drive the
32 individual relays.

Each output has a loopback circuil
which verifies the operation of each
relay switch independently of the pres-
ence of a load, while ongoing diagnos-
tics test the operational status of the
module. Failure of any diagnostic acti-
vates the Fault indicator, which in tum
activates the chassis alarm.

The Relay Output module comes with
normally open (NO) contacts, Tt
supports hot-spare modules and
requires a separate external termination
panel (ETP) with a cable interface to
the Tricon backplane,

RO Module Specifications

Model Number 351 Model Number 3636R/T

Type TMR, PI Type Non=triplicated, RO

Input Signals &, non-commoned Points 32, non-commoned

Resolution 16 bits Voltage Range 125 VAC/VDC.

Accuracy 1,000 He to 20,000 He, L 0,01% maximum

[nput Characteristics {AC coupled, balanced differentialy Current Load 2ZA, maximum
Update Rate 25 mg, typical Minimum 10 mA, 5 VDC

Impedance (load)
Common Mode Range
Normal Mode Range
Overrange Protection
Ilysteresis

Wave Shape

Duty Cycle

Frequency

Current Range

=8 KW, 20 KW typical

=100 WDC 1o 4100 VDO peak-to-peak
1.5 V1o 200 V peak=to-peak

£150 VDC, continuous

150 milhwvolts, typical

Sine, square, pulse, etc.

1 0% to 90%

20 Hz to 20,000 Hz

0-20 mA {250-0hm shunt)

Diagnostic Indicators {ON=true}
Input Stams
Module Status

| per poing
PASSE, FAULT, ACTIVE

Color

Light Purple

Permissible Load

Switching Power, 2,000 V A, 150 watts

Resistive XL
Point Isolation 1,500 VDO
1,900 VD!

Fuses | per output (2.5A

{ast-acling)

Diagnostic Indicators

Output Status | per point
Module Status ~ PASS, FAULT,
ACTIVE
Output Contact Normally Open
Color Code Silver Blue
1. For 36367,



Product Specifications

Pulse Totalizer Input Module

The Model 3515 Pulse Totalizer Input
(PTI) Module provides 32 individual

3 1-bit counters that operate indepen-
dently. The counters are used with
active-flow sensors or per-unit sensors
to measure a guantity (count} which 18
transmitted to the Main Processors. At
the time specified by the control
program, the Main Processors clear a
single counter or all counters.

The PTI module has three isolated input
channels. Each input channel indepen=
dently processes all input data and
passes it to the Main Processors, where
it is voted before processing to ensure
the highest integrity,

Each PTT module provides complete
ongoing diagnostics on cach channel,
including channel-to-channel count
comparison. Failure of any diagnostic
on any channel activates the Fault indi-
cator, which in turn activates the

Pulse Totalizer Input Module Specifications

Model Number
Type

3515

TMR, Pulse Totalizer

chassis alarm. The Fault indicator
points to a channel fault, not a module
failure. The PTT module is guaranteed
to operate properly in the presence of a
single fault, and may continue to
operate with certain kinds of multiple
faults,

The PTT module can operate with or
without a hot-spare module. If you use
a hot-spare module, it re-educates all
counter values (rom the active module.

WNumber of Input Signals

32, non-commeoned

Input Frequency Range

0 Heto 1 KHe

Minimum Input Pulse Width

300 microseconds

Accuracy
Active Module

Hot=spare module (maximum error
counts during hot replacement)

+ 2 counts

|=11 == 100 Hz
0-1 <= 100 Hz

Maximum Count

2,147.483,647 (277 - 1)

Counter Overflow (worst case (@ 1 KHz)

596 Hours (24 days)

Count Owverflow Indication

Clount goes to negative integer

Count Resets

Individual reset per counter

Recommended Input Voltage Range

42.5 VDC absolute maximum

Count Up Swilching Level

Rising edge (O 10 On)

Switching Voltages

Off to On 15 VI typical, 18 VIO worst case
Omn to Off & VD ypical, & VDO worst case
Typical Hysteresis 4 VDo
Normal Turn-on Current HmA e SmA
Count Input Belay =15 ms

Point Izolation {opto-isolated)

1,500 VDO minimiam

Diagnoatic Indicators

O or OfF State | per point
Muodule Status PASS, FAULT, ACTIVE
Logic Power < 10 watls

Nominal Field Power Load

0.5 watts per On point

1.5 watts i) maximum field voltage

Color Code

Purple




TMR Digital Output Modules

Each TMR Digital Output (D)
module receives output signals from
the Main Processors on each of three
channels. Each set of three signals is
then voted by special quadruplicated
output circuitry on the module. The
circuitry produces one voted output
signal and passes it to the field termina-
tion. The quadruplicated voter circuitry
provides multiple redundancy for all
critical signal paths, guarantecing
safety and maximum availability.
Each TMR Digital Cutput Module has
a voltage-loopback circuit which veri-
fies the operation of each output switch
independently of the presence of a load

exist. Failure of the detected field
voltage to match the commanded state
of the output point activates the
LOAINFUSE alarm indicator.

[n addition, ongoing diagnostics are
performed on each channel and circuit
of a TMR Digital Output Module.
Failure of any diagnostic on any
channel activates the Fault indicator,
which in turn activates the chassis
alarm signal. The Fault indicator
merely indicates a channel fault, not a
maodule failure. The module is guaran-
teed to operate properly in the presence
of a single fault and may continue to
operate properly with certain kinds of
multiple faults,

All TMR Digital Output Modules
support hot-spare capability, and
require a separate external termination
panel (ETP) with a cable interface to
the Tricon backplane. Each module is
mechanically keyed to prevent
improper installation in a configured
chassis.

Digital outputs are designed to source
the current to ficld devices, so field
power must be wired to cach output
point on the field termination.

and determines whether latent faults

16-Point Digital Output Module Specifications

Model Number 3601E/3601T 3603B/3603E/3603T 360TE 3604E
Nominal Voltage 115 VAC 120 VIO 48 VDO 24 VDO
Type I'MR, DO TMR, [} TMR, DO TMR, DO

Cutput Signals

16, non-commoned

16, commoned (3603ET
16, non-commoned (36038

16, non-commoned

16, non-commoned

Vollage Range B0-155 VAC 90-150 VDT 44-80 VDC 22-45 VDC
Voltage Drop! < 3V, typical < L5V, typical < 3V, typical < 4V, typical
Frequency Range 47-63 1z nia n/a f'a

Current Ratngs, 2A per point 0.BA per point 1A per point 2A per point
Maximum 124 surgefoyvele 4A surge/10 ms A surge/10 ms 10A sutge/10 ms
Load Leakage 2 mA maximum @ 60 Hz 2 mA maximum 2 mA maximum 2 mA maximum
Chassis Leakage 4 mA maximum @ 60 Hz  nfa nia na

Fuses (on Field | per output, | per output, | per output, 1 per output,

Termination) 3A fast-acting 1.0A fast-acting 1.25A fast-acting 2.5A fast-acting

Point [selation 1,500 VRC/ 2500 VD2 1,500 VDO 2500 VDG LS00 VDC 1,300 VDO

Dhagnostic Indicators
Omn or OT state | per point | per point | per point 1 per point
Module Status PASS, FAULT, ACTIVE PASS, FAULT, ACTIVE PASS, FAULT, ACTIVE  PASS, FAULT, ACTIVE
Field Alarm LOADFUSE LOAD/FUSE LOAD/FUSE LOADFUSE

Color Code Green Blue Light blue Dark bluc

1. WARNING: The voltage drop mayv be significantly higher in some applications.

2, For3a01T
3, For 3603T



Product Specifications

16-Point Supervised and
32-Point Supervised/Non-
Supervised Digital Output
Modules

Designed for the most critical control
programs, Supervised Digital Output
(53D modules meet the needs of
systems whose outputs remain in a
single state for extended periods of time
{in some applications, for years), An
SO module receives outpul signals
from the Main Processors on each of
three channels. Each set of three signals
is then voted upon by a fully fauli-
tolerant quadruplicated output switch
whose clements are power transistors,

so that one voted output signal is passed
to the field termination.

Each 5D module has voltage and
current loopback circuttry coupled with
sophisticated online diagnostics that
verify the operation of each output
switch, the field edrcuit and the pres-
ence of a load. This design provides
complete fault coverage without the
need to influence the output signal.

The modules are called “supervised”™
because faull coverage is extended (o
include potential field problems. In
other words, the field civewit is super-
vised by the SDO module so that the
following field faults can be detected:

»  Loss of power or blown fuse
= Open or missing load

+ A field short resulting in the load
being energized in error

*  Ashorted load in the de-energized
state

Failure to detect field vollage on any

output point energizes the power alarm

indicator. Failure to detect the presence

of a load energizes the load alarm indi-

cator,

All SDO modules support hot-spare
modules and require a separate external
termination panel {ETP) with a cable
mterface to the Tricon backplane.

16-Point and 32-Point Supervised Digital Output Module Specifications

Model Number

Nominal Voltage

3623/3623T!
120 WVIC

3624
24VDC

3625
24VDo

Type TMR, Supervised DO TMR, Supervised DM TMR, SupervisedNon-Supervised
DO

Output Signals 16, commoned 16, commoned 32, commoned

Voltage Range S0-150 VDO 16-30 VDO 16-32 VDO

Maximum Voltage 160 WD 36 VDO 36 VDO

Vaoltage Drop

< 1.5 VDL, typical

< 1.5 VD, typical

<28 VDC @ 1.7A, typical

Power Module Load

< [0} watts

< 0 watls

< 13 watls

Current Ratings, Maximum

OLHA per point
4A surge per 10 ms

(.TA per poini
4 8A surge per 10 ms

1.7A per point
T surge per 100 ms

Minirmuen Required Load

0 mA

0 maA

10 mA

Load Leakage

4 mA maximum

4 mA maximum

4 mA maximum

Fuses {on Field Termination)

| A fast-acting

n‘a—self-protecting

n/a—selfprotecting

Point [solation 1,500 VDC! 2500 VDC? 1,500 VDC 1,500 VDC
Diagnostic Indicators
On or OfT State | per point 1 per point 1 per point

Module Stalus
Field Alarm

PASS, FAULT, ACTIVE
POWER, LOAD (1 per point)

PASS, FAULT, ACTIVE
POWER, LOAD {1 per point)

PASS, FAULT, LOAD, ACTIVE
LOAL {1 per point)

Color Code

Steel blue

Turgquaedse green

Duark blue

1CAUTION: Triconex highly recommends that you perform compatibility testing betore selecting the Model 3623 T module for use in applications that have
field wiring lengths cver 328 feet (100 meters), eable that is not twisted pair, or atypical loads such a8 smart devices, strobe lighes, or klaxons,

2, For 3623T,
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8-Point Supervised Digital
Qutput Modules

Designed for the most critical applica-
tions, Supetvised Digital Output (SDCH)
modules meel the needs of systems
whose outputs remain in a single state
for extended periods of time {in some
applications, for years), An SDO
module receives output signals from
the Main Processors on each of three
channels. Fach set of three signals is
then voted upon by a fully fault-tolerant
quadruplicated output switch whose
elements are mechanical power relays,
so that one voted output signal is passed
to the field termination.

Each SDO module has voliage and
current loopback circuttry coupled with

sophisticated online diagnostics that
verify the aperation of each output
switch, the field circuit and the pres-
ence of a load. This design provides
complete fault coverage without the
need to influence the output signal.

The modules are called “supervised™
because faull coverage is extended to
include potential field problems. In
other words, the field circuit 15 super-
vised by the SDO moedule so that the
following field faults can be detected;

*  Loss of power or blown Tuse
+  Open or missing load

+ A field short resulting in the load
bemng energized n error

8-Point Supervised Digital Output Module Specifications

Model Number

MNominal Voltage

3611E
115 VAC

* A shorted load in the de-energized
state

Failure to detect field voltage on any
output point energizes the power alarm
indicator. Failure to detect the presence
of a load energizes the load alarm indi-
cator. When an optional sccondary
power supply 18 used, shorted loads in
the Off state can be detected. {This
feature is not provided on Model
3611E. an AC module.)

All DO modules support hot-spare
capahility, and they require separate
external termination panels (ETP) with
a cable interface to the Tricon back-
plane,

3617E
48 VDC

Type TMR, Supervised 30 TMR, Supervised DO
Points &, commoned &, commoned

Voltage Range 90-155 VAC 36-T2WDC
Frequency Ranpe 47-63 Hz nia

Maximum Switching Power

2,000 VA (resistive)

150 W (resistive)

On State Voltage Drop!

< 2V, typical

< 2V, typical

Current Ratings, Maximum 2A per point | A per point
1OASAC eyele SAS0 ms
Minimum Required Load 50 mA 100 mA
Volapge Range of Secondary Power Supply  nfa 500 VDO
+25 VDC
Chassis Leakage ImA max. (@ 6 He nia
Load Leakage 4 mA max. 4 mA max.

Fuscs (on Field Termination)

I per output (2.5A fast-acting)

| per output (1.25A fast-acting)

Point [solation

LS00 VD, miun.

1,500 VDO, min.

Diagnostic Indicators

Cutput Status
Module Status

POINT, PWR, LOAD,
PASS, FAULT, ACTIVE

POINT, PWR, LOAD,
PASS, FAULT, ACTIVE

Color Code

Deep green

Mint green

1. WARNING: The voltage drop may be sigmificantly higher in some applications.
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Product Specifications

Dual Digital Output Module

Dual Digital Output (DDO) modules
receive output signals from the Main
Processors along a single parallel or
series path, and applies a 2-out-of-3
voting process individually to each
switch, The switches produce one
output signal which is then passed to
the field termination. While the quadru-
plicated output circuitry on TMR
modules provides multiple redundancy
for all critical signal paths, dual
circuitry provides just enough redun-
dancy to ensure safe operation. DDO
modules are optimized for those safety-
critical control programs where low
cost is more important than maximum
availability.

DO modules have a vollage-loopback
eircuit which verifies the operation of

each output switch independently of the
presence of a load and determines
whether latent faults exist, Failure off
the detected field voltage to match the
commanded state of the output point
activates the LOAD/FUSE alarm indi-
cator,

In addition, ongoing diagmostics arc
performed on each channel and circuit
of a DDO module. Failure of any diag-
nostic on any channel activates the
Fault indicator, which in turn activates
the chassis alarm signal. A dual module
operates properly in the presence of
most single faults and may operate
propetly with some kinds of multiple
faults, but stuck-Off faults are an
exception. [f one of the output switches
has a stuck-OfT fault, the output goes to
the OHT state and a glitch may occur

Dual Digital Output Module Specifications

Model Number

Nominal Voltage

3664/3674
24 VD!

during switch-over to a hot-spare
medule.

DO modules support hot-gpare capa-
bility, which allows online replacement
of a faulty module. Each module is
mechanically keyed to prevent
improper installation in a configured
chassis,

DDO modules require a separate
external termination panel (ETP) with a
cable interface to the Tricon backplane.
Digital outputs are designed to source
the current to field devices, so field
power must be wired to each output
point on the field termination.

Type

Dwal Dy, senial (recommended for de-energize-to-irip control programs)

Output Signals

32, commoned

Voltage Range 16-30 VDT
Maximum Yoltage Ja VDO

Voltage Drop = 1.5 VD, typical
Power Module Load < 1) watis

Current Ratings, Maximum

2A per point
LOA surge per 1) ms

Load Leakape

2 mA maximum

Fuscs (on Field Termination)

nfa—sell-protecting

Pomt Isolation

1,500 VDO mimimum

Diagnostic Indicators
On or Off State
Meodule Status
Field Alarm

1 per point
PASS, FAULT. ACTIVE
LOADTFUSE

Load Alarm, output stuck-On

3664 — Stuck-On point, all others commanded state - On or Off

3674 — Stuck-On point, all others commanded Off {de-energized)

Load Alarm, output stuck-Off

3664 and 3674 — Stuck-Off point, all others commanded state — On or OfF

Color Code

Drark blue
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Analog Input Modules

Analog Input (A} Modules includes
three independent input channels. Each
input channel receives variable voltage
signals from each point, converts them
to digital values, and transmits the
values to the three Main Processor
maodules on demand. In TMR. mode,
one value 15 then selected using a mid-
value selection algorithm to easure
correct data for every scan,

Sensing of each input point is
performed in a manner that prevents a

affecting another channel. Each Analog
Input Module sustains complete,
ongoing diagnostics for each channel.
Failure of any diagnostic on any
channel activates the Fault indicator for
the module, which in trn activates the
chassis alarm signal. The module’s
Fault indicator merely reports a channel
fault, nof a module failure—the module
can operate properly with as many as
two faulty channels,

Analog Input Modules support hot-

spare capability, which allows online
replacement of a faulty module.

sigle failure on one channel from

Analog Input Module Specifications

Analog Input Modules require a sepa-
rate external termination panel (ETP)
with a cable inferface to the Tricon
backplane, Each module is mechani-
cally keyed for proper installation in a
Tricon chassis.

Model Number 3700/3T00A 3701 3T03E

Voltage 0=5%, + 6% (only 3T0{A) 0=10% 0-5V or 0= 10V!, + 6%

Type TMR, Al TMR, Al TMR, Al

No. of Input Points 32, diff, DC coupled 32, diff, DC coupled 16, diff, isolated

Izolated Points Nao No Yes

Input Update Rate 35 'ms 53 ms 30 ms

Resolution 12 bits 12 bits 12 bits

Accuracy =<.15% of FER, =< .15% of F8R, = _15% ol FSR,
from 07 1o 60°C [rom 0° to 60°C from 0° 1o 60°C

Input Resistance (load) 30 MO (DC), min. 30 M2 (DC), min. 30 M2 (DC), min.

Power-Off Resistance 30 KO (DO, typical 30 KO0 (DO, rypical 30 ML (T3C). min.

Common Mode Rejection

-80 dB (DC-100H:),
typical

B0 dB (DC-100H:),
tvpical

-90 dB @ 60Hz, min,
-100 dB @ DC, min.

Common Mode Range -12W 1o +12V peak -12V to +12V peak 200V peak
Leg=to-Leg Isolation 200 KL, typical 200 KLY, typical 20 KL, typical
Normal Mode Rejection

(& 8Hz -3 dB -3 dB -3 dB

{6011z -17.dB -17dB -17 dB

@ 120Hz -23 dB -23dB -23 dB
Input Overrange 150 VDO 15 VAC 130 VDRC/115 VAC 150 VDC/115 VAC

Protection continuous COnMITIOUS COMinuous
Current Range -20 mA, 0-20 mA, 0-20 mé,

250 €3 shunt 500 £2 shunt 250 02 shunt for 5V

S00 0 shumt for 10%

Dragnostic Indicators

Module Status

Pass, Fault, Active

Pass, Fault, Active

Pass, Fault, Active

Color Code

Yellow

Light vellow

Mustard yellow

1. The voltage is sclected using TriStation 1131,



Product Specifications

Analog Input Module Specifications

Model Number 3T04E 3720 3721
Voltage 0-5V or 0-10V!, + 6% 0-5VDC. + 6% 010 5 VDC or -5 to +5 VDCL + 6%
Type TMR, Al TMR, Al TMR, Al

No. of Input Points

&4, commoned

64, single-ended

32 differential, DC-coupled

Isolated Points No Yes Yes

Input Update Rate 75 ms 10 ms 10 ms

Resolution 12 bits 12 bits or 14 bits programmable 12 bits or 14 bits programmable
Accuracy < 0.25% of FSR from 0° to 60°C < 0.15% of FSR from 0% to 60° € < 0.15% of FSR from {° to 60° C

Input Resistance (load)

30 MO (ICY, min,

10 MO (DC), min,

10 M (DC), min.

Power-OfT Resistance

30 kL {DCY, typical

140 kLY (DC), wypical

140 k£ {1C), typical

Common Mode Rejection nfa o -85 dB (DC - 100 He)
Common Mode Range nfa nfa -12% to +12V peak
Leg-to-Leg Isolation 200 k£, typical 420 ke, typical 420 kL, rypical

Normal Mode Rejection

-1 dB @ 8Hz
-12 dB @ 60Hz
.18 dB @ 120Hz

-3 dB @ 8Hz
-17 dB @ 60Hz
23 dB @ 120Hz

-1dB @ 23 Hz
-8 dB @ 60 Hz
-14 dB @ 120 Hz

Input (verrange
Protection

150 VD15 VAC
contingous

150 VDC/11 5 VAC
continuous

150 VIMC/115 WAC
continuous

Current Range

3-20 mA,

0-20 maA (plus 6% over-range) with

0-20 mA with 250 02 shunt resistor

250 £ shunt for 5V

250 £) shunt resistor

500 £ shunt for 100

Diagnostic Indicators
Module Status

PASS, FAULT, ACTIVE

PASS, FAULT, ACTIVE, FIELD

PASS, FALLT, ACTIVE, FIELD

Color Code Copper

Yellow

Yellow

1. The voltage is selected using Tristation 1131,

Analog Output Modules

Analog Output ( ACQ) modules receive
output signals from the Main Processor
muodule on each of three channels. Each
set of data is then voted and a healthy
channel is selected to drive the outputs.
Each module monitors its own current
outputs (as input voltages) and main-
tains an internal voltage reference to
provide self=calibration and module
health information.

Each channel on a module has a current
loopback circuit which verifies the
accuracy and presence of analog
signals independently of load presence
or chanmel selection. The module’s
design prevents a non-selected channel
from driving an analog signal to the
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field. [n addition, ongoing diagnostics
are performed on each channel and
circuit of the module, Failure of any
diagnostic test deactivates the faully
channel and activates the Fault indi-
cator and the chassis alarm. The
module Fault indicator merely indicates
a channel fault, not a module failure,
The module continues to operate prop-
erly with as many as two channels
failed. Open loop detection is provided
by a LOAD indicator which activates if
the madule is unable to drive current to
OTIC OF more outputs.

The module provides for redundant
loop power sources with individual
power and fuse indicators called PWRI
and PWR2. External loop power

supplies for analog outputs must be
provided by the user. A LOAD indi-
cator activates if an open loop is
detected on ene or more output points.
PWRI and PWRZ are on if loop power
is present.

Al modules support hot- spare capa-
bility, which allows online replacement
of a faulty module.

AQ modules require a separate external
termination panel (ETP) with a cable
interface to the Tricon backplane. Each
module 15 mechanically keyed to
prevent improper installation in a
configured chassis.

The Model 3805H module has been
maodified to support increased inductive



loads. It is fully compatible for use in
all applications of the 3805E module.

The Model 3806F and Model 3807
madules are optimized for turboma-
chinery control.

The Model 3806 High Current ACH
Module has two 20 to 320 mA outputs
1o drive servo actuators,

The Model 3807 BiPolar AO Module
has four -60 to + 60 mA outputs to drive

Model 3807 contains four hard-wired
coil diagnostic inputs. The Model 3807
15 designed for control applications
only, and should not be used in safety
applications.

Analog Output Module Specifications

Model Number

Type

3805E/3805H
TMR, AD

servo coils 1n servo-control applica-
tions. The termination panel for the

3806E
TMR, AC

3807
TMR., AQ

Output current range

4-20 mA output (+482% averrange)

4-20 maA and 20-320 mA

-60 to 60 mA

Number of points

% output

A (4-20mA) output; 2 (20-320 mA)
outpul

4 bipelar sutput

[solated poinis

No, commoened return, DC coupled

Mo, commoned return, DC coupled

Mo, commoned return, DC coupled

Resolution

12 bits

12 bits

13 bits

Cutput Accuracy

=<().25% {in range of 4=20 mA) of
FSR (0=21.2 mA), from 32° to 140°
Fi0®to 60° C)

<{0.25% {in range of 4=20 mA) of
FSR (0-21.2 mA and 0-339.2 mA),
from 327 to 140° F (0° to 607 C)

< 0,25% (i range of <60 to &0 mA)
of Full Scale Range (FSR), from 0°
to 60° C.FSR = 120 mA.

External loop power

{reverse voltage protected)

=42.5 VDO, maximum
=24 VDC, nominal

#42.5 VDO, maximum
+24 VIO, nominal

24 VDC —15%/+20%, +5% ripple

Chatput loop power

requirements Max. load vs. external loop voltage

Load (Ohms) Loop powet required 4-200 md 16-320md  Independent; For £ 60mA,
250 =20 VDC (1 amp minimum) WVDC =275 <15 Do L"“‘g i5 150 ohms and 15
500 =25 VDC (1 amp minimum) 4VDC =475 B e 4
750 > 30 VDC (1 amp minimum) IBVDC <650 <4g  ‘enternalloop power supply voliage,
1060 =35 VOC (1 amp minimuam) 32 VDo = RB25 =50

Chver-range protection +42.5 VDC, continuous <-+42.5 VDO +36 VI, continuous

Switch time on leg failure

< 10 ms, typical

< 10 ms, typical

< 10 ms, typical

Diagnostic Indicators

Module status
{one cach per module)

PASS, FAULT, ACTIVE,
LOAD, PWRI. PWR2

PASS, FAULT, ACTIVE,
LOoAD, PWRI. PWR2

PASS, FAULT, ACTIVE,
LOAD, PWR]. PWR2

Color code

Pea preen

Light green

Light green




Product Specifications

Thermocouple Input Modules

Thermocouple Input {TC) modules
mclude three independent mnput chan-
nels, Each input channel receives vari-
able voltage signals from each point,
performs thermocouple lincarization
and cold-junction compensation, and
converts the result to deprees Celsius or
Fahrenheit. Each channel then trans-
mils 16-bit signed integers representing
(1125 degrees per count to the three
Main Processors on demand. In TMR
maode, a value is then selected using a
mid-value selection algorithm to ensure
carrect data for every scan.

Each Thermocouple Input Module is
programmable to support one thermo-
couple type, selected from J, K and T
for standard Thermocouple Input
Modules and from J, K, T and E for

igolated Thermocouple Input Modules.
The isolated module allows users to
select upscale or downscale burnout
detection with TriStation 1131, For
non-isolated modules, upscale or
downscale burnout detection depends
on the field teemination selected.

Triplicated temperature transducers
residing on the field termmnation panel
support cold-junction compensation.
Each channel of a Thermocouple Input
Module performs auto-calibration
using internal precision voltage refer-
ences. On the isolated module, a
faulting cold-junction transducer is
annunciated by a cold-junction ndi-
cator on the front panel.

Each madule performs complete
ongoeing diagnostics on each channel.
Failure of any diagnostic on any

Thermocouple Input Module Specifications

Model Number

3T06A

channel activates the Fault indicator,
which in turn activates the chassis
alarm signal. The module Fault indi-
cator merely reports a channel fault, not
amodule failure, The module continues
Lo operate properly with as many as two
faulty channels.

Thermocouple Input Modules support
hot-spare capability, which allows
online replacement of a faulty module.
Thermocouple Input Maodules require a
separate external termination panel
(ETP) with a cable interface to the
Tricon backplane.

Each module is mechanically keyved to
prevent improper installatdon in a
configured chassis.

3708E

Type TMR, thermocouple TMR, thermocouple
Number of input signals 32 differential, DC coupled 16 differential, iselated
Isolated points No Yes

Input update rate 50 ms, maximum! 50 ms

Thermocouple types aiu|:r1:|m'lc:l2 LET LK TE
Accuracy/temp range See Table A See Table B

Input resistance (load)

22 M) (DC). typical

30 Moy (DC), minimum

Noise rejection

Common mode

MNormal mode

-%3 dB @ 0-60 He, minimum
-95 dB @ DO, typical

-17 dB @ 60 Hz

-90 dB @ 0-60 He, minimum
-100 dB @ DC, minimum

-3 dB & 8 Hz, typical
=17 dB i@ 60 Hz, typical

Common mode range

=10 VT max. {channel-to-channel
or channel-to-ground)

=200 VI, max (channel-to-channel
or channel-to-ground)

Leg-to-leg isolation

2000 KLY, typical

20 KLY, typical

Input point protection

110 VAC, continuous

110 VAC, continuous

Reference junction compensation range

32%-140°F (0°-60°C)

32%=140°F {(07=60°C)

Diagnostic indicators

PASS, FAULT, ACTIVE

PASS, FAULT, ACTIVE, CI FAULT

Color code

Tan

Deep vellow

I Inputs frozen for one second wpen insertion of spare madule,

2. Selected using TriStation [131
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Accuracy of Thermocouple Types for Model 3706A

TC Type

Temperature Range

=250 10 32°F (-157 to 0°C)
=32 to 2000°F (0 1o 1093°C)

T, = 77°F (25°C)

(Typical)
+ 5.0°F {2.8°C)
+4.0°F (2.3°C)

Accuracy
(TC Termination Module @ 32-140°F [0-60°C])

T, = 32-140°F (0-60°C)

1

{Maximurm)
+=71.0°F (3.9°C)
+ 5.0°F (2.8°0)

2250 to 32°F (157 to 0°C)

=32 to 2500°F (0 to 13717C)

+ 6.0°F (3.4°C)
E4.0°F (2.3°0)

+ 9.0°F (5.0°C)
E60°F (3.4°0)

~25010 32°F (-157 to 0°C)
=32 to T52°F (0 to 400°C)

+ 5.0°F (2.8°C)
+3.0°F (1.7°C)

+ 9.0°F (5.0°C)
+ 5.0°F (2.8°C)

Accuracy of Thermocouple Types for Model 3708E

TC Type

Temperature Range

-238 10 32°F (-150 to 0°C)
=32 to 1400°F (D to T60°C)

T, =T7°F (25°C)

(Typical)
+ 3.0°F (1.7°C)

Accuracy
(TC Termination Module @ 32-140°F [0-60°C])

T, = 32-140°F (0-60°C)

1

(Maximum)
£+ 8.0°F (5.0°C)

+ 5.57F (3.17C)

-23% to 32°F (-150 to 0°C)
=32 to 2284°F (0 1o 1370°C)

+4.0°F (2.3°C)

+ 8.0°F (4.5°C)
£ T0°F (3.9°0)

=250 10 32°F {-181 to 0°C)
=32 1o TE2°F (0 o 400°C)

£ 3.0°F (1.7°C)

+ 8.5°F (4.8°C)
+ 4.5°F (2.5°C)

=328 to 32°F (=200 to 0°C)
=32 to 1830°F (0 to 999°C)

+3.0°F (1.7°C)

+ B.0°F (4.5°C)
£ 5.0°F (2.8°C)

1. Accuracy specifications account for errors related to reference-junction compensation, hut do not account for errors caused by temperature gradients between

the temperature transducers and the TC terminations. The user is responsible for maintaining 2 uniform temperature across the TC Termination Module.
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Product Specifications

HART Interface Modules

Highway Addressable Remote Trans-
ducer (HART) is an industry standard
ticld bus protocol that supenimposes a
Frequency Key Shifted (FSK) signal
onto the 4-20 mA loop. The Tricon
Model 2071H HART Multiplexer
Module that is incorporated into each of
the HART Interface Modules capaci-
tively couples the HART signal to the
Al or AO signals. The HART signals
ate approximately =0.5 mA at 1,200

and 2,200 Hz. These frequencies are
high enough that the low-bandwidth
loop is unaffected and the HART elec-
tronics can impose and extract the
HART signals easily,

HART communication through the
HART multiplexer is separate from the
Tricon system and is certified not to
interfere with the 4-20 mA safety
signals of the Analog Input and Analog
Cutput Modules.

HART Interface Module Specifications

Only Tricon v10.4.x and later systems
can use HART Interface Modules:
earlier Tricon systems must upgrade to
Tricon v10.4.x. The chassis require-
ments for using HART Interface
Maodules in a system upgraded to
Tricon v10.4.x differ depending on the
original system version, as described in
the Tricon Chassis Usage for HART
Communication table.

Maodel Number 2770H 2870H

Type HART Analog Input Interface HART Analog Output Interface
Compatible Modules IT00A, 3721 3B0SE, 3R05H

Number of signals 32 input § output

[nput/Cutput type

420 mA, 0-5 VD input

4-20 ma, 0-5 VDO output

HART MUX module

2071H (includes the Triconex 4850 HART
Multiplexer)

2071H (includes the Triconex 4850 HART
Muliplexer)

Status indicator: HART MUX module

PWR, FAULT, HOST, HART

PWR, FAULT, HOST, HART

HART protocol

HART Field Communication Prolocol,
Revision 5.0-7.0

HART Field Communication Protocol,
Revizion 5.0-7.0

Logic power

< 5 Watts

< 5 Waltls

Tricon Chassis Usage for HART Communication

If Your Original System Version is... Upgrade to... Install HART Interface Modules in Chassis...
Tricon v10.4.x or later (High-Density) n'a = Model 8121 Enhanced Low-Density Expansion Chassis
Tricon v10.0.x — 10.3 x (High-Density) Tricon v10.4.x = Model 8121 Enhanced Low-Density Expansion Chassig
Tricon v9.x (High-Denaity) Tricon vi10.4.x + Maodel 8121 Enhanced Low-Density Expansion Chassis
Treon vo_g —v10.x (Low-Density) Tricon v10.4.x +  Model 8100-x Main Chassis

+ Maodel 8101 Low-Density Expansion Chassis
= Maodel 8102 Low=Density RXM Chassis

* Model 8121 Enhanced Low-Density Expansion Chassis
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A termination panel and associated cable pass signals to or from the
field, permitting replacement of I'O Modules without disturbing

field wiring.

Field Termination Options

There are two general types of field
termination products available from
Triconex:

* [External termination panels
» (ables

All termination panels and cables are
built to withstand harsh industrial envi-
ronments. The environmental specifi-
cations for components used on these
products are the same as for a Tricon
chassis. {Sce “General Environmental
and EMC Specifications” on page 21
for details,)

External Termination Panels
An external termination panel (ETP) 15
an electrically-passive printed circuit
board (PCB) to which field wiring is
easily attached. A panel connector,
terminal blocks and varous compe-
nents are mounted to the PCB and
enclosed in a plastic housing, A termi-
nation panel and associated cable pass
input signals from the field directly to
an input module, or pass output signals
from an output module directly to field
wiring, This arrangement permits the
removal or replacement of 'O modules
without disturbing field wiring.

Tricon Chassis with External Termination Panels and Standard 10" Cables

External termunation panels allow you
to marshal field signals in a separate
enclosure up 1o 99 fect (30 meters) from
a Tricon.

Standard termination panels are best for
remote marshaling of field winng
where maximum flexibility, high
density and simple maintenance is
desired,

A standard termination panel consists
of a PCB with all necessary compo-
nents—such as two-piece terminal
blocks, resistors, fuses and blown-fuse
indicators—mounted on a DIN rail-
compatible plastic housing. The
housing snaps into mounting rails in
accordance with DIN 50 022,

Compression terminals on the standard
panel arce designed for use with 24- 1o
12-gauge (0.3 mm*to 2.1 |1|1n2} wiring,
Some panels have an optional current-
limiting series resistor, athers have a
fuse with a blown-fuse indicator, to
protect the field wiring and field
device,

Standard termination panels are pre-
configured for specific applications,
For instance, the thermocouple input
termination panel provides cold-junc-
tion temperature sensors and can be
ordered with upscale, downscale or
programmable burnout detection. A
standard termination panel for analog
voltage inputs provides commoned
signal returns, while the current-mode
version has a precision resistor at cach
input point to convert current to
voltage.

Each standard termination panel is
packaged with a matched mterface
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Field Termination Options

cahle that connects the panel to the
backplane of a Tricon chassis. A female
connector at one end of the cable is
keyed to match the male connector on
the Tricon backplane. A male connector
on the other end of the cable attaches to
the standard termination panel, Two
types of cables are available—one that
exits the Tricon backplane at a ninety-
degree angle and one that exiis at a
zero-degree angle (straight, front-
entry).

External termination panel model
numbers that end with a *Z” contain
zero-degree interface cables. Model
numbers for ninety-degree configura-
tions are referenced throughout this
guide, It 1s implied that where a model
number is referenced for a ninety-
degree configuration, a zero-degree
configuration also is available.

Zero-degree cables are designed to be
used with G-Series Enclosures for
Tricon controllers that have front
access. For more information on (G-
Series Enclosures for Tricon Systems,
see the G-Series Enclosures Product
Specification Sheet, PSS Number: PS5
21H=-2X% B3, on the IPS Global Client

Support (GCS) Web site at
http:/fsupport.ips.invensys.corm.

In addition to standard termination
panels, there are other types of termina-
tion panels, including:

= Basic termination panels

+ Hazardous location (nonincendive)
termination panels

+ Termination panels with interposing
relays

= Bypass panels for digital inputs

+ Termination panels with
RTDTC/AL input signal
conditioning

» Termination panels for 36038
digital output modules

+ Termination panels {or 3806E
analog output modules

Basic Termination Panels

Basic termination panels are a low-cost
means of connecting field wiring to a
Tricon. However, basic termination
panels do not provide any components
other than a 56-pin connector and
terminal blocks. These two components
are mounted on a DIN rail-compatible
plastic housing that snaps into

Standard Termination Panels in 16-Point and 32-Point Styles

30

mounting rails in accordance with DIN
50 022. The user must provide any
other components required by his appli-
cation.

Other features of the basic termination
panels are the same as for the standard
panels.

Hazardous Location
(Nonincendive) Termination
Panels

Hazardous location (nonincendive)
termination panels are suitable for use
in Zone 2 (ATEX), and Class 1, Divi-
gion 2 (North America) field circuits,
These panels contain exira circuitry
designed to limit power available to the
field terminals and have been examined
and certitied by TUV Rheinland as
being nonincendive. This guarantees
that if the field wires are accidentally
opened, shorted, or grounded, and the
Tricon is operating normally, the wiring
and attached devices will not release
sufficient energy to cause ignition in the
specitied tlammable atmosphere.

Termination Panels with
Interposing Relays

Interposing relays are recommended
for applications that have load currents
greater than 2 amps, or field voltages
greater than 115 VAC which require
field-circuit conversion or compati-
bility with motor-starter circuits.

Each interposing relay provides an
auxiliary contact that can be connected
to a digital input module by means of an
optional loopback cable to verify relay
activation by the digital output module.
I[nterposing relay panels use compact
general-purpose power relays for
maximum reliability and can be used
with most digital output modules.

Bypass Panels for Digital Inputs

Bypass termination panels can be used
to connect digital inputs using a bank of
32 pre-wired switches. The bypass

panel has a master keyswitch and termi-



nals for redundant +24 VDC power
sources. Each input point contains an
On status indicator and a position for a
user-defined label. Each bypass termi-
nation panel comes with one or two 10-
foot cables for connecting the termina-
tion panel to a Tricon backplane.

Termination Panels for Use

with Signal Conditioners
Termination panels which use industry-
standard analog signal conditioners
provide a flexible, user-configurable
interface to resistive thermal devices
{RTDs), thermocouples, and 4-20 mA
transmitters. Bach termination panel
supports 16 points and cach analog
module can support up to 2 panels.

These termination panels are compat-
ible with any signal conditioners in the
1 to § volt output range. For example,
the 7B series of signal conditioners
from Analog Devices are known to
work well.

These signal conditioners can be
purchased from Triconex, or directly
from Analog Devices at:

= hitp:/fwww.analog. com/TOS
+  1-2800-426-2564 in the USA

= TR1-461-3100 from anywhere in the
world

Fanned-Qut Cables

Fanned-out cables are a low-cost aller-
native to using external termination
panels. Fanned-out cables allow you to
marshal licld signals in a separate
enclosure up to 99 feet (30 meters) from
a Tricon, One end of a fanned-out cable
has a female connector that connects 1o
a Tricon chassis backplane. The other
end of the cable contains 50 fanned-out
leads, each individually labeled with its
corresponding connector pin number.

Each fanmed-out cable has the
following characteristics:

« PVC outer covering
* S6-pin connector at one end

= 50 stranded, stripped, tinned and
labeled 22-gauge leads at opposite
end

Fanned-out cables should only be used
with digital input and digital output
modules. They are not certified for use
with analog signals. Contact the IPS
Global Client Support (GCS) center if
you need a fanned-out cable for
handling analog signals.

Although the nonmal length of all
cables 15 10 feet (3 meters), any length
cable can be ordered up to 99 feet (30
meters) in 1 0-foot increments, using the
last two digits of the cable model
number to specify the length in feet. For
example, the model number 9101-050F
specifies a 30-fool cable instead of the
nermal 10-foot cable,

Termination Configuration
Options

Terminations are available n various
factory configurations:

*  Non-commoned Terminations can
accommodate individual power
supplies for each point.

* Commoned Terminations can
support one power supply which is
shared by multiple points, Points can
be commoned in groups of § and
groups of 16,

= Analog signals can be read as J-wire
transmiilter inpuls, vm"rage inputs or
current iRpuls.

* Thermocouple terminations provide
cold-junction temperature sensors
and are available for either upscale
or downscale burnout detection, For
Model 3706A, upscale or downsecale
burnout detection depends on which

termination panel is installed. For
Maodel 3708E, upscale or downscale
burnout detection is configured with
TriStation 1131.

The “Termination Options™ table (on
the next two pages) shows the available
termination choices for each T/O
module and gives the correct model
number for each choice.

Over-Current Protection

Non-basic termination panels offer

over-current protection in various

ways:

» Fuses for individual points and/or
field power sources

= Series resistors

+  Self-protection for digital output and
analog output modules

[f you are using basic termination

panels, you must supply your own

components for over-current protec-
fion,
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