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Tricon v10.x Equipment Certified for Use in Nuclear 1E Applications

Invensys has qualified specific Tricon version 10 products for use in 1E (safety-related) applications in nuclear power plants in
accordance with EPRI Report TR-107330, “Generic Requirements Specification for Qualifying Commercially Available PLC
for Safety-Related Applications in Nuclear Power Plants.” EMC testing was performed in accordance with USNRC Regulatory
Guide 1.180, Revision 1, “Guidelines for Evaluating Electromagnetic and Radio-Frequency Interference in Safety-Related
Instrumentation and Control Systems.”

All of the information (specifications, simplified schematics, installation guidelines, and so on) for standard equipment also
applies to nuclear equipment. The following table lists the model numbers of Tricon v10.x equipment certified for use in Nuclear
1E applications and identifies the standard model to see for information about the equipment.

Model Number Description g:aenzz:; Model
Modules?
8110N2 Main Chassis 8110
811IN Expansion Chassis 8111
8112N Remote Expansion Chassis 8112
8310N2 High-Density Power Module, 120 V 8310
8311N2 High-Density Power Module, 24 VDC 8331
8312N2 High-Density Power Module, 230 VAC 8312
3008N Enhanced Main Processor 111, 16 Mb 3008
4200N Remote Extender Module 4200
4200-3N Remote Extender Module (Set) 4200-3
4201N Remote Extender Module 4201
4201-3N Remote Extender Module (Set) 4201-3
4352AN Tricon Communication Module (TCM) 4352A
4352BN Tricon Communication Module (TCM) 4352B
3701N2 0-10 VDC, Differential DC Coupled, TMR 3701
3703EN 0-5 VDC or 0-10 VDC, Differential, Isolated, TMR 3703E
3721IN 0-5 VDC or -5 to +5 VDC, Differential, DC Coupled, TMR 3721
3805HN 4-20 mA, Current Loop, DC Coupled, TMR 3805H
3501TN2 115 VAC, Opto-isolated, Non-commoned, TMR 3501T
3502EN2 48 VAC/VDC, Commoned in Groups of 8, Self-Test, TMR 3502E
3503EN2 24 VAC/VDC, Commoned in Groups of 8, Self-Test, TMR 3503E
3601TN 115 VAC, Opto-isolated, Non-commoned, TMR 3601T
3603TN 120 VDC, Opto-isolated, Commoned, TMR 3603T
3607EN 48 VDC, Opto-isolated, Non-commoned, TMR 3607
3623TN 120 VDC, Opto-isolated, Commoned, Supervised, TMR 3623T
3625N 24 VDC, Supervised/Non-supervised, Commoned, TMR 3625
3511IN Pulse Input, Differential, AC Coupled, TMR 3511
3708EN Thermocouple, Differential, Isolated, TMR 3708
3636TN Relay Output, Normally Open, Non-triplicated 3636T
8105N Blank Module Panel 8105
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Analog Input Modules

Analog Input (AI) 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
modules on demand. In TMR mode,
one value is then selected using a mid-
value selection algorithm to ensure
correct data for every scan.

Sensing of each input point is
performed in a manner that prevents a
single failure on one channel from

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 turn activates the
chassis alarm signal. The module’s
Fault indicator merely reports a channel
fault, not 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.

Analog Input Module Specifications

Analog Input Modules require a sepa-
rate external termination panel (ETP)
with a cable interface to the Tricon
controller backplane. Each module is
mechanically keyed for proper installa-
tion in a Tricon chassis.

Model Number 3700/3700A 3701 3703E

Voltage 0-5V, + 6% (only 3700A) 0-10V 0-5V or 0-10V2, + 6%

Type TMR, Al TMR, Al TMR, Al

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

Isolated Points No No Yes

Input Update Rate 55 ms 55 ms 50 ms

Resolution 12 bits 12 bits 12 bits

Accuracy <.15% of FSR, <.15% of FSR, <.15% of FSR,
from 0° to 60° C from 0° to 60° C from 0° to 60° C

Input Resistance (load) 30 MQ (DC), min. 30 MQ (DC), min. 30 MQ (DC), min.

Power-Off Resistance 30 KQ (DC), typical 30 KQ (DC), typical 30 MQ (DC), min.

Common Mode Rejection

-80 dB (DC-100Hz),
typical

-80 dB (DC-100Hz),
typical

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

Common Mode Range -12V to +12V peak -12V to +12V peak +200V peak
Leg-to-Leg Isolation 200 KQ, typical 200 KQ, typical 20 KO, typical
Normal Mode Rejection

@ 8Hz -3dB -3dB -3dB

@ 60Hz -17dB -17dB -17dB

@ 120Hz -23 dB -23 dB -23 dB
Input Overrange 150 VDC/115 VAC 150 VDC/115 VAC 150 VDC/115 VAC

Protection continuous continuous continuous
Current Range 0-20 mA, 0-20 mA, 0-20 mA,

250 Q shunt 500 Q shunt 250 Q shunt for 5V

500 Q shunt for 10V

Diagnostic Indicators

Module Status

Pass, Fault, Active

Pass, Fault, Active

Pass, Fault, Active

Color Code

Yellow

Light yellow

Mustard yellow

a. The voltage is selected using the TriStation 1131 software.
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Product Specifications

Analog Input Module Specifications

Model Number 3704E 3720 3721
Voltage 0-5V or 0-10V?, + 6% 0-5VDC, + 6% 0to5VDC or-5to+5 VDC?, + 6%
Type TMR, Al TMR, Al TMR, Al

No. of Input Points

64, 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° C < 0.15% of FSR from 0° to 60° C

Input Resistance (load)

30 MQ (DC), min.

10 MQ (DC), min.

10 MQ (DC), min.

Power-Off Resistance

30 kQ (DC), typical

140 kQ (DC), typical

140 kQ (DC), typical

Common Mode Rejection  n/a n/a -85 dB (DC - 100 Hz)

Common Mode Range n/a n/a -12V to +12V peak

Leg-to-Leg Isolation 200 k€, typical 420 k€Y, typical 420 k€, typical

Normal Mode Rejection -1 dB @ 8Hz -3dB @ 8Hz -3dB @ 23 Hz
-12 dB @ 60Hz -17 dB @ 60Hz -8 dB @ 60 Hz
-18 dB @ 120Hz -23 dB @ 120Hz -14 dB @ 120 Hz

Input Overrange 150 VDC/115 VAC 150 VDC/115 VAC 150 VDC/115 VAC

Protection continuous continuous continuous

Current Range 0-20 mA, 0-20 mA (plus 6% over-range) with 0-20 mA with 250 Q shunt resistor

250 Q shunt for 5V 250 € shunt resistor

500 Q shunt for 10V

Diagnostic Indicators

Module Status

PASS, FAULT, ACTIVE

PASS, FAULT, ACTIVE, FIELD

PASS, FAULT, ACTIVE, FIELD

Color Code Copper

Yellow

Yellow

a. The voltage is selected using the TriStation 1131 software.

Analog Output Modules

Analog Output (AO) modules receive
output signals from the Main Processor
module 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 channel selection. The module’s
design prevents a non-selected channel
from driving an analog signal to the
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field. In addition, ongoing diagnostics
are performed on each channel and
circuit of the module. Failure of any
diagnostic test deactivates the faulty
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 module is unable to drive current to
one or more outputs.

The module provides for redundant
loop power sources with individual
power and fuse indicators called PWR1
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 one or more output points.
PWR1 and PWR?2 are on if loop power
is present.

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

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